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VOLUME  III. 


HABEKARIA. 


HJEMODORACE^. 


ITABENA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
^^    Oi'chidaceoB,    This  genus  has  a  ringent  hooded  perianth,  a  8-lobod 

There    are   three   species   natives    of   Great 


entire    spurred    lip.      'mere    are 
Britain. 

H.  viridis,  the  Frog-Orchis,  has  a  veiy  short  2-lobed  spur,  linear 
flat  3-pointed  lip,  the  middle  point  the  shortest.  The  flower  is 
green,  and  the  lip  of  a  brownish  colour.  It  is  the  Pertitlyhu  of 
Lindley,  and  the  HimantogUmwn  of  Reiohenbaoh.  It  grows  in 
pastures. 

H.  bifoHOf  the  Lesser  Butterfly-Orchis,  is  distinguished  by  the  lip 
being  linear  and  entire,  and  the  pollen-masses  pualleL  The  flowers 
are  white.    It  is  found  in  heathy  places. 

ff.  chloraHthat  the  Great  Butterfly-Orchis,  has  the  same  genenil 
characters  as  the  preceding  species ;  but  the  flowers  are  larger,  and 
the  plant  is  taller  and  stouter.  The  pollen-mssses  ascend  obliquely 
and  converge  upwards.    It  grows  in  moist  woods  and  thickets. 

(Babington,  Manual  of  British  Boiany.) 

HABROCOMA,  a  genus  of  Mammalian  Animals  belonging  to  tiie 
order  BoderUia  and  the  sub-order  Hyttricida.  Two  species  were 
taken  by  Mr.  Darwin  near  Valparaiso,  H.  Cwrieri  and  H.  BenneUi, 
[Htstbicidje.] 

HABZE'LIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Anonaceoi,  It  has  a  S-lobed  calyx;  6  petids,  the  inner  ones  smallest; 
the  stamens  very  numerous ;  the  torus  convex ;  the  carpels  distinct, 
indefinite  in  number,  long,  cylindrical,  obsoletely  ventricose  or 
torulose,  smooth,  striated  lengthwise,  becoming  many-celled  by  the 
pericarp  growing  together ;  manv-seeded,  the  seeds  elliptical,  arillate, 
somewhat  erect,  numerous,  shining,  one  in  each  of  the  cells 
of  the  fruit;  the  arillus  formed  of  two  white  unequal  obcordate 
membranes. 

H,  ^thiapiea  has  ovate-acute  leaves,  8  inches  long,  12  to  14  lines 
broad,  smooth  on  the  upper  surface,  and  downy  beneath ;  the  carpels 
are  pod-shaped,  1-2  inches  long,  knotted,  striated,  quite  smooth,  with 
the  taste  of  pepper.  The  fruit  has  a  pungent  aromatic  taste,  and  is 
often  substituted  for  other  spices.  It  is  the  Piper  j£thiopicum  of  the 
shops,  and  the  Anona  ^thiopica  of  Duval  and  other  botanists.  It  is 
a  native  of  Sierra  Leone.  A  aromatica  is  another  species,  yielding  a 
pungent  aromatic  fruit  It  grows  in  the  forests  of  Ghiyana^  and  &e 
fruit  is  used  by  the  negroes  as  a  condiment. 

f  Lindley,  Flora  Medico,) 

HADDOCK.    [Morbhda;  Gadida] 

HA D KOSAHRUS.     [Ste  Supplement.] 

HJSMANTHUS.    [Amartludac&b.] 

HiEMATITE,  a  name  given  to  certain  forms  of  the  native  Peroxide 
of  Iron.  When  of  a  red  colour  it  is  called  Red  Hsematite;  and 
wheu  brown.  Brown  Hamatite.    [Iron.] 

HwSMATOCOCCnS  (from  oT^io,  blood,  and  k6kkos,  a  gram),  a 
geuus  of  Plants  belonging  to  the  natural  order  of  Algas,  It  is 
chamcterised  by  being  composed  of  spherical  or  oval  cells  of  various 
sizes,  each  cell  being  invested  with  one  or  more  concentric  vesicles  or 
membranes,  multiplied  either  by  division  or  by  granules  formed 
within  the  parent  cells.  Sevend  species  of  this  gonus  have  been 
described.  One  of  the  flrst  observed  was  the  H.  aanguinemf  which, 
like  thtf  Red  Snow-Plant  {Protococcut  nivaUt),  has  its  cells  coloured 
red ;  heuoe  the  generic  name.  Several  of  the  species  however  are  of 
a  green  colour,  and  Kutzing  and  others  on  this  account  have  proposed 
the  name  Mieroeyttis  for  this  gwius  of  plants. 
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The  species  are  found  upon  moist  rocks,  on  the  walls  of  caverns 
and  iu  damp  places.    [Show,  Red  ;  Protocooous.] 

(Hassall,  British  Freshwater  Alga;  Botanical  and  Physiological 
Memoirs  of  the  Bay  Society.) 

H.£'MATOPS,  a  name  given  by  Mr.  Gould  to  a  genus  of  Birds 
inhabiting  Van  Diemen's  Land  and  New  South  Wales,  and  thus 
characterised  by  him  : — 

Bill  shorter  than  the  head,  slurhtly  curved,  without  any  denticle  at 
the  apex,  rather  compressed.  Nostrils  longitudinal,  and  covered  by 
an  operculum ;  no  bristles  at  the  gape.  Wings  moderate,  first  quill 
shor^  third  and  fourth  nearly  equal  and  longest.  Tail  moderate, 
equal  or  slightly  forked.  Tarsi  moderate,  the  rather  strong  hallux  and 
claw  equalling  the  middle  toe  and  claw ;  external  toes  equal  in  length. 
Ensanguined  spots  or  marks  (ncevi  sanguinolenti)  above  the  eyes. 

Mr.  Gould  recorded  two  species,  Hcematops  valdirostris,  6}  inches 
in  length  (Van  Diemen's  Land),  and  JET.  gulcaris,  6  inches  long  (New 
South  Wales). 

Hi£MATOPna    [Charadriada] 

H-fflMATORNIS.    [FaloonidaJ 

H^MATOXTLON,  a  genus  of  Plants  belonging  to  the  natural 
order  PaJbaceas  or  Legwninoscs,  It  has  6  sepals  united  into  a  perma- 
nent tube.  The  petals,  5  in  number,  are  scarcely  longer  than  the 
sepals.  There  are  no  stamens ;  the  filaments  hairy  at  the  base ;  the 
anthers  without  glands ;  style  capillary.  The  legume  is  compressed, 
flat,  lanceolate,  acuminate  at  each  end,  2-seeded ;  the  sutures  iude- 
hiscent;  the  vidves  bursting  longitudinally. 

H.  Campettchianunif  Logwood,  a  tree  common  all  over  the  West  India 
Islands.  It  ia  a  low  spreading  tree,  with  a  stem  generally  crooked 
and  deformed,  seldom  thicker  than  a  man's  thigh;  the  branches 
somewhat  flexuose,  terete,  covered  with  whitish  dots.  In  mountain 
and  moist  situations  it  is  unarmed,  but  in  the  plains,  or  where  the 
tree  is  stunted,  it  is  furnished  with  spines  below  the  leaves ;  the  leaves 
2  or  4  from  the  same  point  (an  irregular  tough  tubercular  prominence), 
pinnate,  sometimes  dividing  in  a  bipinnate  manner  at  the  lowest  pair 
of  leaflets ;  the  leaflets  4-paired,  shortly  stalked,  obovate  or  obcordate; 
the  racemes  at  first  about  the  length  of  the  leaf,  afterwards,  as  the 
pods  form,  elongating ;  the  flowers  on  pedicels  half  an  inch  in  length, 
yellow,  and  slightly  fragrant ;  the  calyx  deeply  5-parted ;  the  lobes 
unequal,  thrice  membranous,  purplish,  deciduous;  the  tube  short, 
green,  and  beU-shaped ;  the  petals  nearly  equal,  obovate,  wedge*«haped 
at  the  base,  scarcely  longer  than  the  sepiJs ;  the  stamens  alternately 
short,  inserted  (as  also  the  petals)  on  the  inside  of  the  mai^n  of  the 
persistent  tube  of  the  calyx ;  anthers  ovate ;  ovary  lanceolate,  oom- 
pressed,  S-seeded ;  style  projecting  beyond  the  stamens  and  petals ; 
stigma  capitate,  expanded;  the  pods  compressed,  flaty  lanceolate, 
acuminate  at  both  ends,  2Hseeded,  not  opening  at  the  sutures,  but 
bursting  longitudinally  by  a  division  passing  down  through  both  the 
valves.  It  ia  chiefly  used  by  dyers.  It  is  a  powerful  astnngent,  and 
may  be  employed  as  a  substitute  for  kino,  catechu,  &c.  In  diarrhcBa 
and  dysentery  the  decoction  is  used  with  benefit. 

H^MOCHARIS.    [Ahnxlida.] 

H^MODORA'CEiE,  Blood-Boots.  Under  this  name  jr.  riooert 
Brown  propose,  in  the  year  1810,  to  separate  from  the  natural 
order  Iridacew  the  genera  ffcBTnodorwn,  Conostytis,  Anigotanihos, 
Phld>ocaryay  IHkUriSf  Lanarict,  fferiiiera,  and  Wachendorfia.  Ha 
remarked  that  they  are  abundantly  different^  especially  in  being 
hexandrous,  or  in  having  the  stamens,  if  only  three  m  numberi 
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■tetioDed  oppoidtfl  the  peUli,  and  inlmving  the  uithen  opeiimg  on 

SB  «ide  nsit  ths  lUgmft ;  the  habit  wu  inoreovar  different  Thii 
itiuguished  botuiiit  mmitioned  in  eounection  with  hi*  nsw  order, 
without  utually  adding  it,  X^hidiun.  Tha  latter  geoiu  haa  more 
recentl;  been  iatroduced  alaag  with  Hagathackia  ai  an  undoubted 
memb^,  notwitbatanding  ita  haTing  a  auiwrior  0VU7.  All  the  ipeciea 
haTSequitantleaveB,  and  perennial  faicicled  Ebroua  roota  or  bulb-Uke 
coimi ;  and  them  is  alao  a  general  appearance  of  wool  upon  their 
flowen,  in  aome  canea  to  such  an  extent  as  to  bury  all  the  outer 
■urfaoe.  The  order  ma;  be  comiidered  a  connecting  liok  between 
Iridaaa  and  Ltliacea.  One  ipeciea,  Dilalru  Hentiiri,  jielda  a  dyeing 
matter  in  its  rbizoma.  The  apectea  occur  in  North  America  apariDgl;, 
and  at  the  Cape  of  Good  Hope ;  sevMul  are  deaoribed  from  tbe 
t«mpcrmte    parts   of   Auitralia,   and    some   occur  in  Braii]  and  thi 
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iome  planta.belonging  to  this  order,  specially  of  Hamodomm  panteu- 
latum  and  S.  tpiralum,  which  are  mild  and  nutritjona  when  roasted, 
hot  acrid  whea  raw.    One  of  the  most  intense  bittera  known  is 
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bdlb  of  ths  hair  conuata  of  a  small  cone-ahaped  body,  the  pulp  soft 
and  delicate,  and  apparently  made  up  of  blood-veaaela  sod  nerre^ 
and  covered  by  a  reflection  of  tha  smooth  lining  of  tbe  <h«ath  ot 
the  hair,  which  ii  continued  from  the  outiels  covering  the  surrounding 
sliiD.  On  tbe  whole  surface  of  this  bulb  the  subatauce  of  the  hair  is 
secreted,  and  aa  each  lafer  which  ii  deposited  poshes  that  preTioualy 
formed  onwards,  tbe  whole  gradually  advancea  along  tha  sheath  till  it 
proiecta  beyond  the  skin,  and  thenoe  cantinuea  to  grow  free.  In  the 
early  embryo  tbe  sbeath  or  foUiale  in  which  the  hur  is  afterwards 
formed  in  ilone  seen,  then  a  delicate  veaael  may  Ih  traced  to  itj  base, 
where  a  little  black  spot  ia  soon  farmed,  aud  tbia,  as  all  the  other 
parts  increase,  is  gradually  developed  into  a  hair.  Into  each  hair- 
follicle,  aa  Ourlt  haa  shown,  there  opea  the  duoti  of  one  or  two  little 
glands,  by  which  the  oily  matter  is  secreted  to  lubricate  the  hair  and 
keep  it  supple  and  firm,  and  where  tlisse  are  deflcient  the  aams 
purpose  ssema  to  be  performed  by  the  follicle  itaalC  The  anneied 
cuta  will  explain  the  general  mode  of  formation  of  hairs,  which,  it 
may  be  observed,  ia  ^ectad  in  the  same  manner  aa  that  of  horo, 
nail,  and  many  other  aitra-Tascular  appendages  of  animal  bodiea, 
nely,  by  the  deposition  of  gucceadTe  layera  of  organic  matter  on 
surface  of  an  abundanUy  vaacular  tiaaue.  Fig,  1  repreaents  an 
oblique  section  of  the  pulp  and  lower  part  of  tbe  whisker  of  a  lion, 
in  tha  Hunterian  Huseum,  in  which  a  is  the  body  of  the  hair,  b  the 
conical  palp,  and  c  a  blood-Tesael  passing  into  and  rwnifying  in  it. 
Fig.  2  ia  a  section  of  the  akin  of  tbe  npper  lip  of  a  lion,  with  part  of 
■  whisker  completely  formed,  and  another  in  progress  of  growth, 
from  the  same  collection ;  a  u  the  outer  paA  of  the  haii^follicle, 
formed  by  a  deep  depression  in  the  skin ;  i  is  ita  internal  cuticulai 
lining ;  c  the  contained  hair  j  if  the  aheath  containing  the  TCMali  and 
nerves,  passing  to  the  base  of  the  follicle  and  bulb  of  the  hair. 
Fig.  3  ia  a  section  of  the  skin,  oontaining  a  hair  from  the  human 
BOalp,  from  the  Sgnre  by  Ourlt,  in  Uiiller'a  '  Archiv  fiir  1S35  : '  here 
a  ia  the  tbin  cutiole,  h  the  cutia,  c  tlia  subjacent  fat,  d  the  cellular 
tissae,  in  which  tbe  bsse  of  the  hair.fullicle  t  ia  seen  ;  /  ii  the  hair 
itaelf,  enlarged  at  its  base,  and  g  g  tre  tha  two  sobaceous  gUnda 
opening  into  the  aheatb 
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I,  a  tiewer  apnad  open  to  show  the  posltloD  ot  tha  three  itsmuu ;  2,  a  tips 
Mplule ;  1,  a  sHd.  r 

EM'llULOVI,  a  gaooi  of  Fishea  of  the  bbdUod  A^nihoplerygii 
and  family  Seianida.  It  has  the  following  generic  characten ; — A 
single  doraal  fin  ;  seven  branohiostegous  rays ;  lower  jaw  compressed, 
a  small  oTsl  opening  and  two  small  porsa  under  ita  symphyais;  tbe 
Terticsl  flns  partially  covered  with  scales. 

These  fishes  geoerally  approach  to  an  elongate  oval  form ;  the  body 
ia  ffioderately  compieawd  ;  tbe  tail  is  forked  ;  the  dorsal  fin,  which 
occupies  ttie  greater  portion  of  tbe  distance  between  the  Iwck  of  the 
head  and  the  tail,  allbough  continuous,  has  a  considerable  indentation 
at  that  part  where  the  spinous  rays  Join  tbe  flexible.  The  portion 
of  the  under  jaw  which  ia  covered  by  tbe  upper  when  the  month  ia 
doMd,  ia  invariably  of  a  bright  red  colour.  The  species  of  Bavmton 
chiefly  inhabit  the  Caribbean  Sea,  and  are  eaten  by  the  inhabitants  of 
tha  West  Indian  lalanda.  Thay  are  of  moderate  aiie,  varying  from 
six  inches  to  one  foot  in  length,  and  generally  adorned  with  longi- 
tudinal or  oblique  dark  markings  on  a  pale  ground  colour.  I 

HAQENBACHIA.    [Hxmodoricuj.I  ' 

HAIDINOKRITE.     [AsTiuoiir.l 

HAIL.    [Show.]  — 

HAIR.  The  hairy  coverings  of  the  Mammalia  are  composed  of  In  man  the  hairs  are  not,  as  baa  been  generally  aupposed,  perfaotly 
long  delicate  proceases  of  a  homy  subatanoa,  which  gtow  from  bulbs  cylindricaL  Weber  haa  ahown  that  they  are  all  more  or  less  flattenec^ 
ntuatad  in  or  beneath  the  skiiL  Each  hair  ia  coutamed  at  its  lower  so  that  a  truavsrse  section  pmenta  an  elliptical  fonu,  or  sometimes, 
prrt  in  ■  delicate  ahaalh,  or  follicle,  which  passes  obUquely  from  tbe  from  one  sida  being  grooved,  haa  tbe  ahapa  of  a  bean.  Tbe  hair  oC 
■iir&oe  of  the  skin  on  which  it  opeua  to  a  greater  or  lesa  depth,  and  the  whiskers,  beard,  and  mustacbioa,  aod  in  general  all  abort  curly 
at  Iti  base  dilates  into  a  pouch  containing  the  bulb  of  the  hair.    The    hair,  is  most  fiattened.    In  moat  inataneas  fi^neaa  and  ourlineaa  are 
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directly  proportioxiftbe,  and  both  attain  their  maximum  in  the  ciup 
woolly  hairs  of  the  negro,  which  are  sometimes  as  much  as  two-thirds 
broader  in  one  direction  than  in  the  other.  The  hair  of  the  negro 
however,  though  called  woolly,  differs  considerably  from  the  wool, 
properly  so  named,  of  sheep  and  other  animals :  the  latter  is  not 
spirally  curled,  but  wavy,  idl  its  curves  being  nearly  in  the  same 
plane ;  it  is  much  more  delicate,  and .  perfectly  round,  and  hence, 
from  its  being  equally  fitted  to  curl  in  any  direction,  is  peculiarly 
adapted  for  spmning,  while  the  flattened  hairs  of  men  hate  always  a 
tendency  to  turn  their  broadest  surfaces  towards  the  middle  of  the  curl. 

Except  at  their  base,  into  which  the  conical  pulp  enters  to  a 
variable  distance,  the  hairs  are  perfectly  solid,  and  in  most  animals 
their  substance  is  similar  throughout  Weber  has  shown  that  the 
appearance  of  a  central  canal  running  along  them,  and  of  a  softer 
internal  than  external  material,  has  resulted  from  microscopic  errors, 
occasioned  by  the  unequal  refraction  of  light  passing  through  their 
roimded  or  grooved  surfaces.  Only  in  the  lion,  zebra,  and  llama,  did 
Weber  find  that  the  internal  part  seemed  rather  paler  than  the  outer; 
in  the  roebuck  and  a  few  other  animals  he  found  the  cellular  structure 
which  has  been  sometimes  erroneously  supposed  to  exist  in  all  hair. 
The  cells  are  all  hexagonal,  much  like  those  in  the  cellular  tissue  of 
plants.  The  average  diameter  of  hairs  from  the  human  head  are 
respectively  about  l-800th  and  l-500th  of  an  inch,  and  hairs  often 
attain  a  length  of  6  or  7  feet  in  women.  Instances  are  recorded  also 
of  the  hair  of  the  beard  growing  to  a  length  of  9  feet  They  are 
generally  of  the  same  thickness  throughout  their  whole  length  in 
man,  but  in  the  finer  kinds  of  wool  they  are  of  unequal  size 
at  difierent  parts.  This  seems  to  indicate  an  occasional  alter- 
ation in  the  size  or  activity  of  the  pulp,  a  supposition  which  is 
further  supported  by  the  varieties  of  colour  which  the  same  hair 
sometimes  presents,  as  in  those  animals  which  seem  to  have  gray  furs, 
but  in  which  each  hair  is  made  up  of  alternate  bands  of  black  and 
white.  In  man  however  nothing  of  this  kind  occurs ;  the  colour  of 
each  hair  is  uniform,  the  appearance  of  gpraynees  being  produced  by  a 
mixture  of  completely  white  with  dark  hairs.  The  colour  of  the 
human  hair  generally  varies  with  the  colour  of  the  iris  and  the  general 
dark  or  light  hue  of  the  skin.  Commonly,  the  darker  the  hair  the 
more  robust  the  body,  and  the  coarser  the  skin  and  other  tissues ; 
and  this  holds  still  more  with  animals  than  in  man,  for  not  only 
are  white  or  gray  horses  less  healthy  and  vigorous  than  dark  ones, 
but  if  one  or  two  of  a  dark  hone's  l^gs  be  white  they  are  always 
more  liable  to  injury  and  to  disease. 

Hairs  are  capable  of  movement,  and  the  standing  of  <the  hair  on 
end  from  alarm  is  not  imaginary.  It  is  found  that  each  bulb  of  the 
hair  is  supplied  with  a  minute  muscle,  which  acts  in  producing  move- 
ment of  the  hair.  (Lister,  On  the  Muscular  Tissue  of  the  Skin, 
'  Microscopical  Journal,'  vol.  i*  p.  263.)  • 

Hairs  are  vexy  elastic ;  they  admit  of  being  stretched  nearly  one- 
third  of  their  length,  and  regain  their  original  length  almost  com- 
pletely :  in  proportion  to  their  sise  they  are  very  tough  and  firm.  In 
masses  they  are  impenetrable,  except  to  very  great  nolence,  and 
hence  one  of  their  uses  in  the  thick  coverings  of  animals ;  they  are 
also  adopted  in  armour,  as  for  the  coverings  of  helmets.  They  are 
extremely  bad  conductors  of  heat,  and  they  are  generally  found  most 
thick  and  abundant  in  animals  subject  to  long  exposure  to  cold,  in 
whom  moreover  an  additionally  thick  coat  is  provided  at  each  winter 
after  the  annual  shedding.  They  are  non-conductors  of  electricity, 
and  when  rubbed  with  almost  any  other  substance  so  lai^ge  a  quantity 
of  negative  electricity  is  developed  that  in  the  dark  even  sparks  may 
be  seen,  and  the  peculiar  crepitating  sound  of  npid  little  electrical 
discharges  may  be  heard.  This  is  especially  the  case  with  the  drier 
hairs  of  cats,  dogs,  &c. ;  but  the  weaker  electrical  phenomena  may  be 
observed  by  rubbing  the  human  scalp.  Hair  is  also  remarkably 
hygrometric,  attracting  and  retaining  in  its  tissue  a  large  quantity  of 
moisture,  in  consequence  of  which  it  becomes  flaccid  and  lengthens, 
and  hence  it  is  used  in  the  constiiiction  of  the  more  common  hygro< 
meters.  It  assists  also  to  shield  the  skin  ttom  moisture  by  its  oily 
surface,  and  when  thick  presents  almost  an  impenetrable  barrier  to 
water.  Thus  serving  to  isolate  the  animal  from  the  three  most 
powerful  external  agents,  heat,  electricity,  and  moisture,  it  is  scarcely 
possible  to  imagine  any  structure  better  adapted  for  the  external 
covering  of  the  whole  body,  whose  motions  it  is  too  light  to  impede, 
and  to  whose  beauty  it  so  remarkably  contributes. 

In  chemical  properties  hair  resembles  horn,  naits,  &c.  It  is  soluble 
in  water  at  a  very  high  temperature,  as  in  a  Papin's  digester,  leaving 
a  laige  quantity  of  oil  mixed  with  sulphuret  of  iron,  and  some 
sulphuretted  hydrogen.  It  is  this  oil,  with  the  sulphuret  of  iron, 
which  gives  the  colour  to  the  hair,  and  by  whose  absorption  grayness 
is  produced.  The  iron  is  most  abundant  in  the  darkest  hair,  and  the 
sulphur  is  the  ingredient  on  which  the  action  of  the  various  black 
dyes  for  red  or  gray  hair  depends.  These  are  all  composed  of  some 
salt  of  silver  or  lead,  which,  mixed  with  some  oily  or  fatty  substance 
in  the  form  of  pomatum,  insinuates  itself  into  itie  hair,  where  it  is 
decomposed  and  a  black  sulphuret  of  silver  or  lead  is  formed.  Hair 
is  soluble  in  alkalies  and  alkaline  earths,  and  for  this  reason  the  depi- 
latories in  common  use  are  chiefly  composed  of  quibk-lime,  which 
however  is  materially  injurious  to  the  skin  at  the  same  time  that  it 
removes  the  hair.    Hair  contains  a  very  small  quantity  cf  water,  and 
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when  burnt  leaves  a  lat^  proportion  of  ashes,  containing  iron, 
manganese,  and  various  salts  of  lime ;  it  is  owing  to  these  properties 
that  hair  is  peculiarly  indestructible,  and  has  been  found  unaltered  on 
mummies  mure  than  twenty  centuries  old.  It  has  even  been  supposed 
to  grow  after  death,  but  it  is  probable  that,  in  the  few  authentic 
cases  in  which  this  is  stated,  it  was  owing  to  the  lengthening  of  the 
hair  by  the  attraction  of  moisture  from  the  body  or  surrounding 
atmosphere,  and  to  the  more  rapid  drying  and  contraction  of  the 
adjacent  tissues. 

Little  need  be  said  of  the  diseases  of  hairs.  Possessing  neither 
vessels  nor  nerves,  except  at  their  base,  they  are  rarelv  altered  except 
by  the  diseases  of  the  skin  itself.  [Entophtta.]  Their  fall,  as  it  is 
called,  is  in  most  animals  annual,  but  in  man  seems  not  to.  occur 
except  by  accident,  or  after  particular  diseases.  The  process  by  which 
it  takes  place  is  unknown,  but  is  probably  similar  to  that  of  the 
shooting  of  the  quills  of  the  porcupine,  by  the  gradual  approximation 
of  the  base  of  the  follicle  to  the  surface.  Their  loss  of  colour,  which 
is  sometimes  exceedingly  rapid,  is  owing  to  deficient  secretion  of  the 
colouring  oil,  and  can  only  very  rarely  be  remedied.  When  sufficient 
moisture  is  not  supplied  tliey  sometimes  split  at  their  points  like 
bristles ;  at  othera  they  break  at  the  middle  of  the  shafts  snapping  off, 
and  leaving  a  little  fringed  extremity  to  the  stump.  The  most 
singular  alteration  however  to  which  they  are  subject  is  that  called 
the  'plica  polonica,'  from  its  occurring  almost  exclusively  in  s^me 
towns  in  Poland,  in  which,  with  so  much  general  disease  as  sometimes 
proves  fatal,  the  hair  of  the  head  becomes  sticky  and  matted  together, 
when  touched  gives  extreme  pain,  and  is  sometimes  said  even  to  bleed 
when  cut  This  fact  cannot  however  be  regarded  as  evidence  of  the 
hair  naturally  containing  vessels,  though  it  indicates  an  elongation 
of  the  pulp  to  some  distance  beyond  the  skin,  just  as  is  the  case  in 
dogs,  whose  whiskers  will  sometimes  bleed  if  cut  very  close  to  the 
surface.    [Skin.] 

(Weber,  in  Hildebrandt's  Anatomie,  vol  L;  Gurlt,  in  MiiUer^s 
Arehiy  fUr  AnakmUe  and  PhynologUf  1835 ;  Kolliker,  Manual  of 
Human  ffittoloffjf,  translated  by  Busk  and  Huxley  for  Sydenham 
Society.) 

HAIRBELL.    [Camfanula.] 

HAIR-GRASa    [AiRA.] 

HAIRS.  In  plants  these  are  long  expansions  of  the  cuticle,  chiefly 
intended  to  answer  the  double  purpose  of  collecting  moisture  from  the 
atmosphere  and  of  protecting  the  surface  of  a  plant  from  the  too 
powerful  influence  of  the  sun  s  raya  It  is  supposed  that  they  are 
also  destined  to  assist  in  the  conveyanoe  of  certain  kinds  of  seeds 
through  the  air,  and  in  other  cases,  as  in  that  of  cotton,  they  ore 
specially  adapted  for  the  use  of  man.  That  the  two  firat  purposes  are 
those  for  which  hairs  growing  on  the  sui'face  of  plants  are  intended, 
seems  sufficiently  indicated  by  the  following  facts : — 


1,  common  hairs  of  the  stem  of  Brffonia  aJbOf  becoming  glandolar  at  the  oaaa 
or  apex;  2,  S,  a  mixture  of  hairs  (2)  and  glands  (S)  from  the  stem  of  Dio- 
tamnuM ;  4,  double  glands  at  the  point  of  the  hairs  of  Ljfsiinaekia  vulgtarii ; 
5,  a  hair  glandular  at  the  apex,  ttom  Ftimula  Sinennt ;  6,  gland  on  the  end  of 
the  hairs  of  Suffmbrium  Sophia ;  7,  one  of  the  yellow  glands  found  on  the  head 
of  the  hairs  of  Serophularia  nodosa. 

In  all  cases  hairs  are  composed  of  lengthened  cells  of  ceUular  tissue^ 
extending  from  one  or  more  of  the  cells  of  the  cuticle.  Most  com* 
iponly  they  are  quite  simple,  and  are  merely  formed  of  several  cells 
of  equally  diminishing  size,  placed  end  to  end,  or  of  a  single  cell.  Of 
the  utter  kind  are  tiie  long  entangled  hairs  that  clothe  the  surface  of 
the  cotton-seed,  and  which  are  manufactured  into  thread  and  lineiu 


Sometimei  HTHml  suoh  btlrt  tpring  from  a  oommon  polat  u  in  HUts- 
oaoui  uid  EupbarbiaceODi  pUkta,  and  Marmbiutit  trtlieiHn  (fig.  8) ; 
th«9e  are  technically  called  stellate.  Ochera  branch  ia  Tarioiu  iraya, 
as  in  Nicandra  anonala  (fig.  9),  and  from  such  the  wooll;  appearance 
of  the  surface  of  plants  often  takes  its  ori^n.  It  sometuusa  happens 
tlint  the  cell,  out  of  vhicb  a  hair  is  formed,  instead  of  eroiving  perpen- 
dicular to  the  surface,  leu^hens  in  a  parallel  direotiou,  grovlug  at 
two  opposite  sides;  cams  of  this  sort  are  found  commonly  in  Ualpigh- 
iaceouB  phmta,  and  ia  the  common  bop.  (Fig.  10.)  Fiunllj,  in  those 
ib'-tiuices  nhere  the  tcrminnl  cell  enlargei  and  is  funiiBhed  with  an 
aperture,  hain  beoome  glands,  and  consequently  nereting  organs. 
iPigt.  1,  2,  3,  i,  B,  8,  7,  10,  11.) 


The  mecbasiam  of  aticging  hairs  in  IMica,  Wigandiaurau,  andthi 
Lomo'xa  is  ver;  mtereatiug.  Almost  all  atiugiug  hairs  end  in  a  littlj 
kuobabaped  sireUiug,  vihii£  ia  eioeedingl;  brittle,  and  easily  knuckal 
off  by  a  touch.  The  opened  point,  on  being  presani  againet,  exudes 
the  secretions  contained  in  the  cells  at  the  base  of  the  hair,  and  will 
produoe  poisonous  effects  nhea  introduced  into  animal  tieauea.  Our 
indigenouB  nettles  are  the  least  injurious.  Thestingsof  the  ^asacae 
are  much  more  so,  wbile  the  Urtiai  trtnala  and  U.  crenvlala  of  the 
East  Indies  produce  woucda  in  which  pain  is  felt  for  weeks  and  months 
hfirr  touching  them.  The  mast  dangerous  of  all  ia  the  Urtica  urm- 
tiuiaa  of  Blume,  called  in  Timor,  Daoun  Setan,  and  by  the  English 
Devil's  Leaf.  The  woumia  of  thia  plant  give  pain  for  yenrs  after, 
especially  in  damp  weather,  and  occaaionslly  death  from  tetanus  ia 
the  result.  Could  we  separate  this  poison,  it  would  be  the  moat 
powt^rf  ul  vegetable  poison  known. 

In  the  early  stages  of  growth  theae  hairs,  all  of  them,  possess  an 
active  circulation  of  the  sap.  Some  hdra  have  their  contents  absorbed 
at  a  special  time,  so  that  the  hair  ia,  as  it  were,  absorbed  into  its  own 
proper  cavity.  This  remarkable  phenomenon  takes  place  in  the  hain 
of  the  style  in  CamjHtriutacKe.  Also  m  the  globular  cella  of 
knob-fhaped  hairs,  which  then  look  ss  if  half  had  been  cut  through, 
or  BB  if  a  cover  had  been  removed.  Ueyen  has  publiahed  a  work  OQ 
hairs,  diBtinguiahed  by  many  pBculiarities,  but  will  repay  perusal 

Aquatic  plants  are  aaid  to  have  no  hairs,  but  in  the  case  of 
Callilrveht  vtma  and  Hippnrit  ndgarii.  Dr.  Lankester  hasdemonatrated 
the  existence  of  rosette^shaped  bodies,  which  are  evidenUy  bomulogoua 
with  hairs.  In  Callitricht  they  are  composed  of  four  or  fire  cells 
attached  to  a  o-ntrsl  cell,  which  servw  as  the  point  of  attachment  to 
the  epiblema  or  oellular  layer  of  the  leaf  and  stem.  Aa  otgau  of  ■ 
similar  kind  occurs  in  Pinguiada  t^garis. 

The  hain  of  the  Dnucra  rotntndi/olia  contain  spiral  Teasels.  This 
would  indicate  that  the  bodies  thus  named  belong  to  the  vasoulor 
system  of  the  plant,  and  ought  rather  to  be  regarded  as  aegments  of 
the  leaf  than  as  true  hairs. 

In  consequence  of  the  haiis  ot  plant*  being  an  extension  of  cellular 
tissue,  which  is  naturally  thin^aided,  all  hairs  are  much  weaker  than 
the  tough  thick^ided  tubes  of  which  woody  tissue  is  composed.  This 
accounts  fur  the  well-kaown  fact  that  all  goods  manufactured  from 
«olton,  which  is  vegetable,  are  far  leas  tough  and  durable  than  those 
which,  like  linen,  are  prepsred  from  the  tisaue  of  bark  or  wood. 
When  the  two  forma  of  matter  are  submitted  to  micnxcopical  examina- 
tion, the  thin  sides  and  tranevemepartitlona  of  the  former  will  uiually 
diatinguish  it  from  the  tliick-aided  tubes  of  the  latter,  in  which  no 
partition?  are  di<icoveniblr. 

(Sohleirlen,  Principla  of  SdentiJ!/:  Botany,  tranal.ited  by  Lankeater ; 
StptiTlof  Taenlitlk  MtHing  o/  Biiliah  Att Kiatian.)  I 


HALCTONID.£.  8 

HAlItSALT.    The  ^oresoenoe  of  native  Solphat*  of  Hognesiaii 

thai  oallsd  

HAIR-TAIL,  or  TRICHimiUa.    [TamomM,] 

HAJE,  a  name  of  a  venomous  Serpents  OoMtr  Bale  of  Linnwna. 

HAKE.     [UiHLuamB.] 

HALCT0N1D.£,  a  family  of  Birda  bdooging  to  the  Fiaairostra] 
Tribe,  of  the  order  Jiuotorat,  or  Perching  Birda,  aooording  to  the 
system  of  Ur.  Vigors.  [iHSCSSoaBs.]  Thia  family  includee  the  beautiful 
birds  known  by  the  name  of  Kingnshers. 

In  Willughby's  '  Ornithology,'  edited  by  John  Bay,  the  "  Kingfisher 
— Itpida  sn  veterum  Alqim}  '  ia  placed  at  the  head  ot  "  Land-Birds 
that  feed  upon  Fish." 

Ray,  in  his  '  SynopsLa,'  girea  the  bird  the  aame  title  and  poaition; 
but  we  heading  variea  a  little  from  that  of  Willughby  ;  for  Bay  makes 
the  Kingfisher  the  fiist  of  his  "Aves  terreatrea,  aquas  frequentaotes, 
rostria  longis,  piscivortB." 

Brisson  arranged  the  Elingfishers  {Martin'PAi^eurs)  in  company  witli 
the  Todies,  as  the  two  genera  forming  the  QiiiA  section  of  his  four- 
teenth order,  consisting  of  those  birds  which  have  the  middle  of  tbe 
three  anterior  toes  united  to  the  external  one  np  to  the  third  joint, 
and  to  the  internal  one  up  to  the  first. 

Linnteus  placed  the  Kingfiahers  under  his  order  Pica,  between  Tndm 
and  Meroptf  with  the  generic  appellation  of  AlcedOt  and  the  following 
definition  :— "  BUI  trigonal,  thick,  stnight,  and  long.  Tongue  fieahj, 
very  Bhort,  flat,  and  acute.     Feet  greaaorial  in  most/' 

Latham's  second  order.  Pica,  is'divided  into  three  sections.  The 
third  of  these  consists  of  birds  with  gressorial  feet,  and  consists  of 
the  Hotmots,  the  Hombilh^  the  Kingfiahen,  the  Todies,  and  the 
Bee-Eaters. 

LaodpMe'a  thirteenlli  subdivision  consists  of  birds  whose  external 
toee  are  united  almost  throughout  their  length  {Platypodes) :  his   . 
seventeenth  order  (which,  with  the  aiiteenth,  eighteenth,  ninetaenifa, 
and  twentieth,  comes  under  this  aubdiviaion)  coEiaists  of  the  genera 
AUedo  and  CfJ/x^ 

The  tenth  and  last  family  of  H.  Dumdril'a  aeoond  Order  (Psssereanx) 
consists  of  the  TaatinMra,  or  Leptorhampka.  It  contains  many  genera, 
the  Kingfishers,  the  Todies,  the  Bee-Eaters,  the  Humming- Birds,  t^S 
Creepers,  Uie  Hoopoes,  Ao. 

The  fourth  order  in  the  method  of  M.  Meyer  comprises  the  genera 
Meropt  and  Aictdo  only. 

Illlger's  AmbiUoiorei  form  Ms  second  order,  the  first  division  of 
which,  the  sixth  in  relation  to  tbe  consecutive  numbers,  is  termed 
Atigntinirlra.  This  division  comprehends  the  ganen  Aictdo  and 
Mei-opt  only.  It  is  preceded  by  the  Syndaclgti,  t^e  lost  division  of 
his  Sist  order,  Scantartt ;  scd  the  Sgndaclyli  oousist  but  of  one  genua, 
OdbtUa.  It  is  immediately  succeeded  by  the  Stupctui;  andlVocAiiw 
is  the  only  genua  of  thia  division. 

Cuvier's  Syadacljfia,  tbe  fifth  division  of  his  second  order,  Baa- 
sereaux,  compriee  the  genaia  Jferopi,  Prioaiia  (Uotmots),  Atceda, 
Ctj/x,  Ibdw,  and  Bucerot. 

M.  Vieillot  moke^  the  Sj/lvicoUt  the  second  order  in  his  anangetnent. 
The  aeoond  tribe  of  this  order  {Aniaodactyli)  is  made  up  of  numerous 
families.      Tbe  twenty-fourth  consists  of  the  Bee-£aC«ra  and   King- 


consisting  of  the  Uotmota  and  Calaa  {Hombilla). 

The  Alcyone,  the  aerenth  or>ler  of  U.  Temminck,  consist  of  the 
Bee-Eaters,  the  Kingfiaheis  (Martin -Pecheurs),  and  the  Kiughuoters 
(Uartin-C  b  assau  rs). 

In  the  method  of  U.  Da  Blainville  his  Seantorei  are  divided  into  the 
H  jt^rodactylea,  tbe  Zygodactyles,  and  the  Syndactyles.  Alcido  (Linu.) 
is  the  representative  of  tbe  latter.  In  the  method  of  the  same 
■oolcgiat,  aa  developed  by  M.  Lherminier,  the  Kingfishers  (Slartin- 
Pflcheura — Aictdo,  Linn.)  are  placed  in  the  first  or  oormul  eub- 
claas,  and  form  the  thirteenth  family,  coming  batveeD  Meropt  aud 

Mr.  Yigora,  in  his  paper  '  On  the  Natural  Affinities  that  Connect 
the  Orders  and  Families  of  Birds,'  obaerves,  that  if  the  genua  Todm 
of  authors  he  examined  with  reference  to  its  general  oESnities,  aa 
intimate  resemblance  will  be  found  between  it  and  the  eucceeding 
group  of  Bidcyonida ;  since  the  only  apeoiea  known  wheu  ha  wrota 
exhibits  the  eioct  representation  of  a  Kingfisher,  V7ith  tbe  exception 
of  a  shorter  and  more  depressed  bill  He  is  of  opinion  that  we  are 
thus  conducted  to  the  Halcyon  of  Mr.  Swainson,  a  genus  which  he 
thinks  extremely  distinct  and  well-defined  (regretting  however— and 
with  juatioe— that  tbe  name  had  not  been  retained  for  that  group  of 
the  family  which  includes  the  European  Kingfisher,  tbe  bird  known 
to  the  ancients  under  that  name),  aud  from  that  genus  to  tbe  Daodo 
of  Dr.  Leach,  until,  in  the  more  slender  bill  of  Aictdo,  is  found  an 
approaching  conformity  to  the  mora  delicately -shaped  tills  of  the 
succeeding  family  of  Jferopiiffe.  In  tbe  group  of  BaXcgonida  he  places 
the  Qathvia  of  Briesoii,  which,  though  distinguished  from  the  groups 
of  which  Mr.  Vigors  is  treating  by  ita  aygodactyle  feet,  and  sa  sucb 
arranged  by  modem  writers  among  tbe  true  Scanjorei,  wss,  Mr-  Vigon 
observes  in  continuation,  originally  included  in  the  genus  Aictdo  by 
that  great  master  of  natural  affiuities,  LinuieuB,  on  account  of  the 
identity  of  the  general  structure  and  economy  of  both  groups.     Hera 


HALCYONID^. 


HALOTOmDiB. 


10 


Mr.  Yic^ra  thinks  that  it  must  neoesaarily  be  placed,  if  we  look  to 
natural  affinity  rather  than  the  strict  dictates  of  artificial  arrange- 
ment ;  and  with  it  he  fancies  may  be  placed  some' apparently  oon- 
terminous  groups,  CapUo  of  Vieillot^  and  some  of  its  affinities,  Ac,  of 
which  the  toes  are  equally  disposed  in  pairs.  The  relationship  of  all 
to  the  true  ScansortM  may,  he  says,  be  accounted  for  by  the  considera- 
tion of  that  tendency  which  opposite  sides  of  a  circle  of  affinity 
generally  evince  to  approach  each  other.  The  very  diffiirence  however 
between  the  feet  of  Alcedo  and  OaUnda  (which  two  groups,  at  the  same 
time,  he  adds,  it  munt  be  remarked,  agree  more  intimately  in  every 
particular  of  the  leg  and  foot,  except  the  scansorial  disposition  of  the 
toes,  than  Oalbula  accords  with  any  of  the  Seartiorea  in  the  same 
characters),  is  lost  in  a  species  of  Cfalbula  which  Mr.  Vigors  had 
lately  inspected  from  Brtizil,  where  one  of  the  hind  toes  is  wanting, 
and  where  the  foot  thus  exactly  corresponds  with  that  of  the  three- 
toed  Halcyonidce,  or  the  genus  Ceyx  of  M.  Lac^pMe.  The  singular 
and  beautiful  species  of  the  Linnseau  Alcedo,  the  Temate  Kingfisher, 
which  Mr.  Vigors  characterises  ns  a  genus  under  the  name  of  Tanytip' 
tera,  shows,  in  his  opinion,  the  equal  approximation  of  that  genus  to 
€faiimi4i,  and  a  deviation  from  its  own  type,  its  tail  deserting  the 
shortened  character  of  that  of  the  true  Kingfisher,  and  assuming  the 
lengthened  and  graduated  conformation  of  the  same  member  in  the 
Paradise  Jacamar  and  the  other  long- tailed  OcUbuke.  Having  now 
arrived  at  the  last  family  of  the  tribe,  Mr.  Vigors  directs  us  to  look 
for  that  connecting  affinity  which  will  lead  us  back  to  that  other 
family  of  it  with  which  he  commenced  his  observations.  Here  again, 
he  remarks,  the  universally-acknowledged  relationship  between  the 
Halcyonidca  and  the  McropidcB  leaves  him  nothing  to  observe.  He 
refers  to  the  gradually-attenuated  bills  of  Alcedo  and  Qalbuia,  and  the 
increasing  lengUi  of  the  tail  in  the  latter  genus,  as  softening  down  the 
differences  by  which  these  families,  united  by  general  habits  and 
economy,  alone  appear  to  be  separated.  Thus  the  circular  succession 
of  affinities  by  which  the  tribe  of  Fimrostrea  returns  into  itself  appears 
to  Mr.  Vigors  to  be  complete. 

The  fifth  and  last  family  of  M.  Latreille's  second  order  (Passereaux) 
consists  of  the  Bee-Eaters,  Motmots,  Todies,  Kingfishers,  the  genus 
Ceyx,  and  the  Hombills.  The  fourth  family  comprises  the  Tenuiroa- 
tret,  and  the  Scan§ores  (Qrimpeurs)  form  the  order  which  immediately 
fullows  the  Passereaux. 

Prince  Bonaparte,  in  his  '  Tabclla  Analitica  de'  Generi'  ('Specchio 
Comparativo,'  lb27),  makes  the  tribe  AmlnUatores  immediately  follow 
the  tribe  Seattsorea.  The  first  family  of  the  Ambulatoret  consists  of 
the  genera  il^rclo  and  Meropa, 

In  M.  Lesson's  *  Projet*  the  third  tribe  (Syndactyles)  of  the  first 
order,  Iiueuorea  or  Scanaorea  (Qrimpeurs),  includes  four  families,  in 
the  following  order : — Meropidce,  Halcyonidat  (Alcyon^),  Rupieolida 
(Rupicol^es),  and  Buccridca. 

In  the '  Table  Mdthodique,'  at  the  end  of  his  'Manuel,*  Lesson  makes 
the  family  Meropida  comprise  the  genera  Meropa,  Alcedo,  Dacclo, 
Ceyx,  Symct,  Todiramphfu,  Momotua,  and  Buceroa. 

Mr.  Eyton,  in  his  arrani^i ment,  puhlished  in  his  'History  of  the 
Rarer  Species  of  British  Birds'  (1886),  makes  his  fourth  family 
{Tcnuirotitrea,  Cuv.)  of  his  second  order  {Pcuaerca,  Linn.)  connist  of 
three  divisions  : — let,  the  Aniaodactyli,  Temm. ;  2nd,  the  Syndactyli, 
Cuv. ;  and  3rd,  the  Afryonea,  Temm.  The  latter  division  contains  the 
genus  A  Icedo,  Ray,  whilst  Meropa  is  arranged  under  the  Syndactyli, 

Mr.  Swainson,  in  the  first  volume  of  his  'Classification  of  Birds' 
(1836),  when  treating  of  the  Syndactyle  foot,  allows  the  term  to  be 
good,  if  limited  to  such  feet,  with  united  toes,  as  are  of  a  different 
formation  to  all  others;  and  would  not^  even  if  the  toes  were  free, 
come  under  any  of  the  definitions  which  he  had  previously  given. 
Such  a  form  of  foot,  he  says,  will  be  found  in  the  genera  Meropa  and 
Alcedo,  containing  the  Bee-Eaters  and  Kingfishers,  to  whose  feet, 
'  par  excellence,'  he  limits  the  term  Syndactyle.  **  The  habits  of  these 
two  groups,"  continues  Mr.  Swainson,  ''as  far  as  concerns  the  use  of 
their  feet,  are  nearly  the  same,  for  in  neither  are  these  members  ever 
employed  but  to  rest  the  body.  The  Kingfisher  watches  patiently 
from  a  fixed  station,  generally  a  naked  twig  overhanging  the  water,  for 
■uch  fiph  as  come  within  its  reach ;  and  then,  after  a  time,  flies  to 
another  station,  where  it  alights  and  remains.  The  feet,  from  not 
being  used  for  walking  or  standing,  are  consequently  very  small,  and 
the  toes  imperfectly  developed :  there  are  three  in  front  and  one 
behind,  but  two  of  the  former  might  almost  be  reckoned  as  only  one, 
since  they  are  united  together  even  to  the  commencement  of  their 
respective  claws ;  the  inner  toe  is  not  half  the  length  of  the  others, 
and  seems  rudimentary ;  it  has  a  claw,  and  is  rather  more  detached 
at  its  tip  than  the  other  two ;  in  some,  as  in  the  three-toed  King- 
fishers, tnis  inner  toe  disaopears.  The  hinder  toe  is  very  short,  and 
scarcely  longer  than  the  inner  one ;  the  scales  of  the  whole  foot  are  so 
thin  and  transparent  that  they  can  scarcely  be  seen  in  the  small 
epecies  by  the  naked  eye.  Those  who  have  seen  so  much  of  the  true 
Kingfishers^  so  scarce  in  England  but  so  common  in  Tropical  America, 
know  that  they  never  perch  upon  any  other  than  small  or  slender 
branches ;  and  this  we  may  infer  from  the  shape  of  the  foot.  The 
two  outer  anterior  toes  are  very  long,  so  that  they  would  completely 
clasp  two-thirds  of  the  circumference  of  a  *small  branch,  the  other 
third  being  embraced  by  the  hinder  toe.  This  fact  is  further  con- 
iirmed  by  the  unusual  flatness  of  the  soles  of  all,  and  by  the  aouteneas 


of  the  claws,  which  from  being  but  slightly  curved  would  not  upon  a 
small  branch  come  into  contact  with  the  wood ;  the  union  of  the  three 
anterior  toes,  by  prodacing  considerable  breadth  of  sole,  gives  an 
unusual  degree  of  steadiness  to  the  bird,  highly  conducive  to  its 
remaining  very  long  in  one  position.  Thus  we  see  that  the  foot  of 
the  Kingfisher,  which  at  first  appears  so  very  imperfect,  and  so  totally 
useless  for  ordinary  purposes,  is  that  which  is  most  of  all  suited  to 
the  habits  and  the  wants  of  the  bird.  The  Bee-Eaters,  like  the 
Swallows,  feed  upon  the  wing,  yet,  unlike  those  birds,  they  never 
perdi  upon  the  ground ;  at  least  we  can  affirm  this  of  the  European 
species  {Meropa  Apiaateir),  which  visits  the  island  of  Sicily  every  year 
in  great  numbers,  and  remains  for  near  a  month,  on  its  passage  from 
Africa  to  middle  and  southern  Europa  During  this  period  we  have 
sought  for  many  years  every  opportunity  of  detecting  these  birds  in 
their  resting  position,  but  never  were  successful  in  findinf  them 
otherwise  than  on  the  tops  of  the  olive-trees,  where  they  rest  immove- 
able until  they  again  dart  off  for  another  long  excursion.  It  is  indeed 
obvious  that  they  could  not  walk,  for  their  feet  are  much  the  same 
as  the  Wood  Kingfishers  (Dacdo),  with  this  only  difference,  that  the 
three  anterior  toes  are  divided  the  whole  length  of  their  last  joint, 
the  scales  being  rather  more  conspicuous." 

In  the  second  volume  of  the  same  work  Mr.  Swainson  speaks  of  the 
Halcyonidca^  or  Kingfishers,  as  obviously  connected  with  the  Meropida, 
next  to  which  he  arranges  them.  These  comprise,  he  observes,  several 
well-marked  genera,  agreeing  among  themselves  in  the  great  length 
of  their  bill  and  in  the  extreme  shortness  of  their  feet  These  cha- 
racters, he  adds,  it  is  true,  belong  also  to  the  true  Bee-Eater;  but  a 
remarkable  difference  in  economy  is  developed  in  the  Elingfisher. 
"  We  have  seen,"  continues  Mr.  Swainson,  "  that  the  Qoat  Suckersi, 
Swallows,  and  Bee-Eaters  traverse  the  air  to  search  after  and  pursue 
their  prey ;  their  wings  are  consequently  adapted  for  long  and  con* 
tinuea  flight ;  but  the  family  before  us  have  a  different  economy,  and 
therefore  a  different  oi^ganisation.  The  whole  of  the  gene  i  a  are 
sedentary,  watching  for  their  food  from  a  fixed  station,  which  they 
only  quit  as  soon  as  their  prey  approaches  sufficiently  near  to  come 
within  the  sweep  of  their  wings ;  if  unsuccessful  in  their  first  attack 
they  do  not  pursue  their  game;  but  return  again  to  their  post,  and 
patiently  wait  for  another  luckless  straggler;  if  their  first  attack  is 
successful  they  return  with  their  victim  to  the  same  station,  and  then 
proceed  to  swallow  it.  Every  one  knows  that  these  are  the  habits  of 
the  European  Kingfisher  {AUedo  iapida),  and  travellers  affirm  that  the 
Kinghunters  (Halcyon)  pursue  the  same  method  in  the  forests  of  the 
Old  World.  But  it  has  unfortunately  happened  that  systematic 
naturalists,  totally  unacquainted  with  the  natural  habits  of  the  other 
genera  (nearly  all  of  which  are  confined  to  Tropical  America),  have 
fancied  they  were  climbing-birds,  and  have  consequently  placed  them 
in  oUier  orders  whose  organisation  and  economy  are  widely  different. 
Thus  the  Jacamars  in  the  '  R^;ne  Animal'  are  placed  after  the  Hom- 
bills, and  the  Puff-Birds  {Tamatia)  are  associated  with  the  Cuckoos." 

The  following  characters  are  assigned  by  Mr.  Swainson  to  the 
Halcyonidca:  —  Wings  rounded,  not  formed  for  rapid  fiight.  Feet 
very  feeble.  Toes  in  pairs.  He  makes  the  family  consist  of  the 
following  genera  and  sub-genera :  —  Qenus  TanuUick,  comprising 
Tamatia,  Cuvier;  Capita,  Yieillot;  Lypomix,  Wagler;  Monaaaa, 
Vieillot;  and  Brachypetea,  Swainson.  —  Genus  Halcyon,  Swainson, 
including  Dacelo,  Leach ;  Halcyon,  Swainson ;  Syma,  Lesson ;  Todi- 
ramphua.  Lesson;  and  Ceyx,  Lac^pMe. —  Genus  Alcedo,  Linntcus, 
comprehending ^^cecio;  Iapida,  Swainson  ;  Tanyaiptera,  Vigors;  and 
Alcyone,  Swainson. — Gknus  Lamprotila,  Swainson. — Genus  Otdbula, 
Linnieus  (Brisson,  we  suppose,  is  meant;  LinnsBus  has  no  such 
genus). 

Tamatia  (Puff-Birds). — ^Bill  straight,  compressed.  Nostrils  defended 
by  long  stiff  incurved  feathers  and  bristles.  Rictus  strongly  bristled. 
Toes  versatile,  as  in  Cvtculua,    (Swainson.) 

Under  the  article  Babbetb  is  a  figure  of  Tamatia  maerorhynchoa, 
with  Mr.  Swainson's  description  of  the  habits  of  the  Puff-Buds  in 
general  In  his  'Classification  of  Birds,'  vol.  ii.,  the  same  author 
states  that  the  Hermit-Birds  {Monaaaa)  have  similar  habits,  and  fre- 
quently rise  up  perpendicuLirly  in  the  air,  make  a  swoop,  and  return 
again  to  their  former  station. 

The  sub-genera  he  characterises  as  follows : — 

ToPMtia. — Bill  moderate,  thick,  conic;  the  tip  but  slightly  bent. 
Tail  narrow.    ConirostraL     T,  mneulata, '  Brazil  Birds^'  pL  IL 

Capita. — Bill  long ;  the  tip  abruptly  bent,  so  as  to  form  a  hook. 
Tail  narrow.  DentirostraL  C.  lencoiia,  'Brazil  Birds,'  pL  11; 
C.  aomnolentua,  ib,,  pi.  9. 

Lypomix. — ^Bill  moderate,  defended  by  veiy  long  bristles.    Both 
mandibles  nearly  equal    Wings  very  short,  rounded.    Tail  narrow 
TenuirostraL    L,  atriata,  'Brazil   Birds,'  pi  84;  X.  rvlncula,  ib. 
pL  25. 

Monaaaa. — ^Bill  ss  in  Lypomix,  without  the  basal  bristles,  but  with 
short  setaceous  feathers.  Wings  short.  Tail  lengthened,  and  veiy 
broad.    Scansorial    M.  leucopa,  *  Braidl.  Birds,'  pi  12. 

Brachypetea. — Bill  as  in  Lypomix,  but  shorter,  higher,  and  more . 
curved ;  the  margins  greatly  inflexed.    Wings  long.    Tail  short  and 
even.     Fissirostral    B.  tenebroaa,  *  Brazil  Birds,'  pi  85. 

All  these  are  inhabitants  of  the  New  World. 

iTo/cyoik— Bill  long,  very  straight,  cylindrical ;  the  sides  widened 
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rs  upper  mwittibla  ooiuidgnblf  untutad  neu 
ths  tip.  WjDgB  laDgthened ;  tbe  qoills  iligbtlj  mnorouta.  Tamu 
coTared  vith  rough  Bcales.    Auitnlisa  nnge.     (Swiiaaoa.) 

J>.  ffiganUa,  tbs  Oigvitio  D&celo ;  AUedo  gigatUta  of  LHtbam  ; 
Alctdo  fiuca  at  Gmelin,  —  Body  oliTO-brown,  boEMth  whitish;  tail 
'  butdsd  with  blank  uid  ferrugineoiu,  the  tip  irhita ;  upper  mtindibls 
bUokiah,  undar  one  whitish  with  n  hiackish  baas.  Hale,  with  it*  head 
■lightly  created,  the  creat  Ciucoua;  lega  yellow ;  belly  bauded  with 
blieki^  Female,  with  the  crown  of  the  head  brown,  without  a  craat; 
leg!  brown.     ('  Zoolngicel  HiacellaDy,'  toL  iH 
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Total  laagth  tan  iuohaaj  bill  two  and  m  half  iucha*  from  the  gape, 
and  one  and  a  half  inches  from  the  noitrilai  the  tip  of  the  upper 
mandible  with  a  alight  ioaliuatioii  dowDwarde,  and  with  an  appearance 
of  a  notch  ;  the  whole  head,  neck,  and  ander  plumage  of  a  dnlicata 
fawn  oolour;  under  widg-coverta  the  nme ;  the  remaining  upper 
plumage  with  the  wiu|;Baad  tail  cban);eable  blue-green;  esn  sea-green 
and  dually  unil«d  to  a  narrow  black  nuchal  collar ;  win^s  four  iiichw 
long,  and  the  tail,  which  is  even,  three  and  a  quarter  inchea;  die  hind 
bead  is  slightly  created,  tad  the  feet  pale-brown.     (SwainroD.) 


GigaDtio  or  Ornt  Bran  KlufBibcr  {DaalB  gifoMta,), 

Dr.  Leach  givea  Austrslia  aa  tha  habiUt  of  thia  bird,  whaie,  he 
adds,  it  is  a  ■vaj  common  bird ;  and  he  says  that  it  ia  known  by  ttie 
appellation  of  Qigantic  or  Qreat  Brown  KingBsher.  In  Ooremor 
PUlUps'a  'Voyage  to  Botany  Bay'  (London,  4to,  1789),  the  Gi«Ht 
Brawn  Singfi^er  is  described  at  length,  with  tha  observation  that 
these  birds  vary  much,  the  coloor*  being  mora  or  leas  brilliant,  and  in 
■oma  of  them  the  tail  is  stated  to  be  wholly  bairad  with  white  and 
black,  and  Uie  lega  brown  or  blackish.  The  species  is  there  said  to 
inhabit  various  places  in  tbe  aouth  seas,  being  pretty  common  in  New 
Quinea ;  but  the  specimen  from  which  tha  figure  given  in  tha  work 
was  taken  waa  aent  from  Port  Jackson,  where  it  ie  said  to  be  not 
nnfrequently  met  with.  It  is  the  Laughing  Jackaas  of  the  coloniala 
of  Sydney,  and  Cuck'unda  of  the  natives,  according  to  Lesson,  who 
■ays  it  ia  very  common  on  the  banks  of  Fieh  River,  where  he  killed  a 
great  number. 

.ffaZc]r(m.^Bill  long,  straight,  broad,  nearly  quadnmgolar ;  oulmen 
slightly  inclining  towards  the  tip,  near  which  the  margin  is  alightly 
■inuated;  gape  smooth.  Wing*  broad,  short,  rounded.  Tail  very 
short.     Feet  syndactylej  scales  of  the  tanua  obsolete.     (Sw.) 

The  geaerio  character  above  given  appears  in  Mr.  Swainson'a 
'Cluai^ation  of  Birds.'  In  bis  '  Zoological  Illustraljons '  (lat  series), 
he  state*  that  the  two  extreme  points  of  difference  in  the  LiuiOBan 
Eingfiabera  are  seen  in  Alccdo  Mjii'tia  and  A.  giganlta,  "the  tait  of 
which  baa  been  made  ioto  the  genus  Dacd/i.  It  will  nevetthelesa  he 
fonnd  that  from  among  the  birds  left  in  the  old  genus  there  are  a 
great  number  (of  which  indeed  this  bird,  Malq/on  nnnamominw,  aa  it 
u  tlier*  tuuned, '  is  a  striking  eiamplu').  which  are  much  nearer  alliid 
to  Daab  than  to  Alado,  where  thev  now  stand.  It  will  appear 
thenfore  more  natural  to  oonaider  Ilalci/on  and  Datdo  as  one  genus, 
which  may  be  called  by  either  name,  but  which  must  be  distinguished 
hy  the  characten  herein  given  to  Balcgon,  inasmuch  a*  the  generic 
definition  of  Dacdo  (founded  on  one  Inrd)  will  be  found  too  natricted 
to  oomprehend  all." 

Hr.  SwainaoD  then  proceeds  to  give  the  fallowing  deacriptioo  of 
"Balcj/m  ciniiani(Hntiiiu,  tha  Cinnamon  Crab-Eater,"  from  a  bird  in 
the  posaeaaioD  uF  Vr.  Laadbeater,  by  whom  it  waa  received  from  New 
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Sj/na Bill  long,  enlarged  at  the  base,  compressed  and  thin  on  the 

■idee  towards  its  extremity,  upper  maodible  .^lightly  curved  from  the 
base  to  tiie  point  {which  ia  veiy  ahorp),  and  longer  than  the  lower 
mandible,  which  ia  carinated  below  and  convex,  and  vecy  ahsrp  at  its 
point,  which  is  lodged  in  the  groove  (raiuure)  of  the  upper  mandible  ; 
edges  of  both  mandibles  fumiahed  for  two-tbirda  of  their  length  with 
iharp  serrated  teetli,  strong  and  numerous,  and  directed  from  before 
backwarda.  Lower  spnce  around  the  eye  naked.  Third  and  fourth 
quills  equal,  long,  tha  Qrst  abort.  Tarsi  moderate,  the  Chree  anterior 
toea  nnited,  the  external  toe  ahortest  Wings  short.  Tail  modersto 
with  unequal  feathers  to  the  number  of  ten  great  ones,  and  two 
external  small  onea.    (Leasou.) 

•S^  ToroUm,  Leaa.  {AUtdo  n^lixjit,  Cuv.).  Length  7  inchea  from 
the  tip  of  the  bill  to  the  extremity  oF  tbe  tail  The  bill  3  inches 
from  tha  eommiaiure  to  the  point,  and  the  tail  27  lines.  Bill 
entirely  of  a  brilliant  golden  yellow;  head  and  cheeks  of  a  bright 
uniform  cinnamon  yellow  separated  by  a  brighter  tint  in  the 
form  of  a  collar  from  the  mantle  (  manteau )  by  two  spots  of  a  deep 
black,  which  do  not  entirely  unite  upon  the  neck.  Around  the  eye  & 
black  cirole  ;  feathers  of  the  mantle  velvet-black,  those  of  the  vring- 
covertfl  unifonn  blue-greeo,  rump  bright  green  ;  quill*  brown  within 
and  bordered  with  metallic  greenish  externally ;  tail-feathera  equal, 
of  a  rather  deep-blue  above  and  brown  below.  Throat  of  a  light  but 
very  clear  yeilowish,  which  become*  deeper  on  the  sides  of  the  belly 
and  braaat,  to  become  lighter  and  pass  into  wbitisb  on  tbe  abdomen 
(bas-ventre).  Feet  rather  atrong,  of  a  bright  yellow ;  nails  black. 
(Lesson.) 

H.  Lesson,  who  eaiablishad  tliis  genus,  states  that  it  haunt*  the 
banks  of  the  sea,  among  the  Usngrovea — palAuvters — {Bmffuiera). 
He  say*  Hut  it  skims  tbe  ahores  (grovea)  for  the  purpose  of  aeiaing  a* 
it  fliea  the  amall  fishes  which  its  strongly  dentilated  bill  aecurea.  He 
alno  observed  many  individuala  akimmlug  in  their  flight  the  waters  of 
the  small  streams  which  are  diacbaiged  into  the  harbour  of  Dor^ry  at 
New  Guinea,  and  ha  says  that  the  Papuans  name  tha  bird  Torotoro, 
doubtlees  from  its  cry. 

Twiirmnphtu, — BiU  straight  (the  lower  mindible  very  llightly 
swollen  or  oonvei),  very  much  depraned,  wider.than  it  is  high,  with- 
out any  arite,  the  mandiblea  equd,  obtuse  at  the  end  and  flattened, 
the  edge*  being  entirely  smooth.  Nostrils  basal,  the  fissure  oblique 
and  bardly  apparent,  bordered  by  the  frontal  feathers.  Wings  Bhi>ii, 
ronnded  ;  firat  quill  shortest,  and  the  fourth  longest  Taillong^  tbe 
feathera  equal,  and  twelve  in  number.  Tani  elongated,  moderate, 
■ad  retieu^ted.    (Loson.) 
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If.  Lemao,  vho  wtablMsd  thii  utural  groop,  statsa  that  the;  live 
In  Um  iiluida  of  the  South  3eu.  The;  inhabit  the  woods,  and  parob 
klmoat  ooDatantlT  od  the  oocoa-paluu  (oocotien).  Their  nourlghTDent 
ia  oolf  compoMd  of  unall  flies  {moucherona),  which  they  aeiae  when 
Uio  inseots  come  to  pitch  od  the  apathei  charged  with  the  flowen  of 
the  palm.  The  ialaadan  nnnie  them  O-tatud.  Tbay  were  aacred 
birda,  aod  it  waa  forbidden  to  kill  them  under  asvere  penalties.  Their 
akiDB  were  offered  to  the  great  god  Oro. 

T.  latxr;  Alcedo  tuta,  Gin.  and  Ijith. ;  Alcedo  lOCTO,  Gm.  and 
Lath.;  Sacred  King'a-Fiaher,  Lath.  Total  lengtb,  8  inchea  i  lioea; 
bill,  ai  linea  from  the  conimiaaure  to  the  point ;  tail,  S  inchea.  Bill 
black,  white  at  tha  origin  of  the  lower  mandible;  luminit  of  the  heail 
coTfred  with  browDiah-green  feiitherg.  which  toim  a  aort  of  hood 
(calotte),  separated  by  a  large  whits  streak  which  riaes  on  the  front, 
paasea  abovs  the  eyas,  and  cODtinuos  babiad  tba  occiput.  A  large 
black  line  (trait)  aprioga  from  the  eje,  and  taking  a  tinge  of  green  and 
then  of  brown,  fonua  a  border  to  the  white  line  and  oiroaDuoribeii  it. 
Throat,  breaat,  and  all  tho  apper  part  of  the  body  pure  white ;  a  totj 
large,  whiliah,  demioollar.  waved  (aiouoliS)  with  light  brown  and  very 
light  dieitDut,  ocoupivB  the  upper  part  of  the  mantle,  and  ia  bordered 
with  black ;  the  back,  coveita  of  the  winga,  rump,  upper  part  of 
the  tail  and  winga,  are  uuirorm  bluuh^green ;  the  greater  qoilla 
are  brown  and  blue  on  their  external  border ;  the  other  quilla  (retnigea 
moyennea)  terminated  with  brown.  Tail  brown  below.  Tnni  black. 
The  wings  extend  to  the  upper  third  of  the  taiL 


aouta,  that  when  the  bird  la  near  they  atiiks  the  ear  in  an  unpleasant 
nUDoer.  It  ia  not  aafrequmtly  obaened  perched  on  treea  ou  the 
banks  of  rivuleta,  and  its  food  oonaiBtfl  of  small  Gabsa  and  of  atjualio 
insects.     ('ZooL  Researches  in  Java.') 

Sonnerat  describes  hia  second  species  of  Kingflaher,  from  the  lale  of 
LU90D,  aa  about  one-third  leaa  than  the  Kingfisher  of  Europe,  and  as 
one  of  the  most  brilliant  of  binia  The  whole  head,  the  n«ck  behind, 
the  aidee  of  the  neck,  the  bock,  the  rump,  and  tail,  are  of  a  deep  lilac ; 
the  winga  indigo-blue,  approacbiog  to  blaok,  but  a  bright  and  shioing 
border  of  blue  surrounds  each  feather;  the  throat,  the  neck,  the 
belly,  and  the  under  part  of  the  tail  are  white ;  the  bill  la  *ery  long, 
oF  a  carmiue-red,  "  dont  la  nuance  est  foible,"  the  feet  are  red ;  "Uiat^' 
adds  SoQueist.  "  which  especially  characterises  it,  is  that  it  has  but 
three  toes  upon  each  foot,  two  before  and  one  bebind."  ('  ¥of  ege  i 
la  Hoavelle  Quin^,') 
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U.  Lesson,  whose  description  we  have  selected,  laya  that  the 
tpecies  ia  Tory  common  in  the  Islands  of  OtMicile,  or  Taheite, 
and  Borabora,  It  perches  on  the  cocoa-palms,  and  the  natives  call  it 
O-Utarj.  Its  Qjght  ia  abort,  and  it  is  not  timid.  It  lirea  on  the 
iDsecta  which  the  honied  exudationa  of  the  cocoa-flowers  attract.  Thia 
apeciea  and  Ptitiacut  Tahilentii  remain  constautly  on  the  cocoa-nut 
trees,  which  form  girdles  on  the  ahores  of  all  those  islands. 

Dr.  Latham  remarks  that  his  Sacred  King's-Fisher  has  been  found 
b  Dusky  Bay,  New  Zealand,  where  it  is  called  GhotarA 

Ceyx. — Bill  entirely  straight,  long,  a  little  flatteued  Tertically,  the 
mandibles  of  equal  height,  smooth  on  their  edges,  baring  each  a  rounded 
arjte  on  their  middle  and  the  pointa  equal  and  blunt ;  nostrils  basal, 
oblique,  and  small  Third  quill  the  longest  Tail  very  short,  the 
feathers  alightly  unequaL  Tani  short,  delicate,  with  only  three 
slender  toes,  of  which  the  two  anterior  an  strongly  united,  and  tha 
hind  toe  tne.    (LeeBon.) 

M.  Lesson  remarks  that  the  genus  ia  founded  on  the  Alcedo  tridac- 
(jrto  of  Latham,  of  which  the  Miirtin-P6cbeur  de  I'lle  de  Lupjn  of 
Sonnsrat  is  only  regarded  aa  a  variety.  Ho  ahio  notices  the  Cefx 
omreo,  Alcedo  axarta  of  Latham,  and  the  Ce^xMenmlxng  (Alcedo  Biru 
at  HorsGeld  f}.  He  remarks  that  C.  luurta  was  killed  on  the  edge 
of  the  harbour  of  Doriry,  in  New  Guinea,  and  that  Latham  indicates 
Norfolk  Islaud,  and  Lewin,  Port  Jaekaon,  aa  its  habitats.  The  C, 
MeninCing  (Menintiog-Watu,  or  Buruug-Biru  of  the  Javanese),  which 
he  considerB  identical  with  Alctdo  Bengi^ttuii  of  Edwards,  inhabits, 
he  saya,  the  bauks  of  tbe  small  streams  round  the  harbour  of  DorJry, 
at  New  Guinea. 

Dr.  Horsfield  describes  the  Bunmg-Bim  as  by  no  meana  oncombion 
in  Java.  Ho  obserysd  it  chisfly  in  the  interior,  in  low  situations; 
hot  it  was  also  found  in  the  maritime  districts.  Its  habita  and 
mannen  were  thoss  of  the  European  Kingfisher.  It  darts  in  short 
rapid  flights  along  tbe  sutftce  amongrivulets  and  lakes,  emitting  na  it 
mores  shrill  sounds  in  a  hifth  kirr.    These  soirnds  ars  ao  strong  and 


(BJ. 

Hr.  Swunson  refeia  to  this  plate,  only  under  the  name  of  Otyx 
tridadyla  as  an  example  of  tbe  genus. 

itlocoo.— Bill  very  straight,  compressed  its  whole  length  ;  the  tip 
of  both  mandibles  acute,  and  tha  upper  one  not  inclitied,  commissure 
perfectly  straight;  feet  eyndactyle,  all  the  tarsal  scales  obsolete ;  tail 
very  ehort;  feet  with  three  toes  before  and  one  behind,  claws  simple; 
colmen  of  the  bill  aharp,  cariaated,  and  simple ;  inner  and  hinder 
toes  of  squal  length.  Tha  apeciea  inhabit  only  the  Old  Worid  (Sw.) 

J.  itpiaa,  Linn.  This  is  the  Hartin-PAahenr  of  the  French;  and 
also  Fescbeur,  Martinet  Feacbeur,   Tartarin,  Artre,   and  Hounier, 
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aooorduig  to  Baton ;  Piumbino,  Doallo  del  PuwliBO,  P<MOBtor«,  P«o»- 
tora  del  Ra,  Htrtioo  Pootora,  ITcello  di  Saiicts  Maria,  and  Vitriolo, 
of  the  lUliaiu,  according  to  BaloD  ;  Uocello  dells  Hidaniu,  Oocello 
Santa  Maria,  Piombino,  and  AlciOQe,  of  the  Mms,  aooording  to  'Priiioe 
C.  L.  Bonapiuia  ;  Qemaine  Eiavogel  (BechateiD},  uid  Qroaaar,  Kleiner 
ucd  Fremder  Eiarogel  {Brettn),  of  t^a  Qermuii ;  QUi  ;  dorlui  of 
Uie  Walah,  Bjid  Comtuon  Kingfi^cr  of  the  English. 

Whether  thii  ipeciaa  ia  one  of  thebirde  named 'AAkv^  (Halcyon)  or 
'AAxwJr  (Alcjon)— for  aoma  of  the  learned  doubt  whether  the  word 
ihould  be  anpiiated  or  not — b;  Aristotle  and  tha  Qraeka,  ia  bj  no 
means  fat^afactorilr  mnde  out,  though  the  better  opinion  aaemato 
be  that  it  ia  the  'AXaviiv  jE*u»>  of  the  Greek  soologut.  Belon  sod 
PcDnant  tbink  that  it  is ;  Klein  and  H.  De  Bomnre,  on  the  contrar; 
(and  CamuB  seems  to  Agree  with  thsm).  ooneider  it  aa  doubtful  nhieb 
of  our  birds  ifas  meant  b;  the  Halojon  of  tlie  ancients,  vhose  aeren 
placid  days  while  brooding  over  its  poetical  floating  nest  hare  become 
prorarbial. 

It  has  the  following  characters :— Bill  blackish>brown,  reddish  at 
llie  base.  Behind  each  eje  iaa  patch  of  Ijgbt  omnge-brown,  aucceeded 
b;  a  white  one ;  from  each  comer  of  the  under  mandible  proceeds  a 
■treak  of  verditer-blue,  tinged  with  verdigrii-grwn ;  crown  of  tbe 
head  deep  oUve-grean,  the  feathers  tipped  with  TerdigriB-green ;  from 
the  nape  of  tbe  neck  to  tbe  tail  is  a  strip  of  Terdit«r-blue  feathers, 
tinged  in  some  shades  with  Terdigris-green  ;  chin  and  throat  yellowish- 
white;  brtast,  belly,  and  vent  orange-brown,  paleat  towards  the 
under  tail^coTerta ;  tail  g^Tenish-blue ;  the  shatta  of  the  fcatheie 
bkck;  legs  pale  tile  red.    (3«1by.) 

Tha  irides  are  hazel;  the  bill  of  the  female  ia  not  so  long  as  in  the 
other  sex ;  the  colours  niao  are  deeper  and  more  of  a  green  shade. 


Setting  adds  the  fable  of  the  floatiug  cradle  in  which  during  the 
Halojon  day*  the  bird  was  said  to  nar  ita  young,  we  shall  find  that 
oroithologjata  have  difiered  not  a  little  as  to  the  actual  neat  of  this 
brilliant  bird.  Pennant  anf  a  that  it  makes  ita  neat  in  holes  in  the 
sides  of  allfb,  which  it  aooops  to  the  depth  of  3  feet,  and  in  holes  in 
the  banks  of  riven,  chiefly  iJioae  which  before  belonged  to  the  water- 
rat  ;  and  he  atatea  the  number  of  the  eggs  to  be  from  five  to  nine,  of 
a  moat  beautifiil  traeparent  white.  The  neat,  be  adda,  ia  very  fetid. 
Pennant  then  refera  to  Aristotle's  description  of  the  nest  of  the  'AA/cmir 
tfmnt,  or  Mute  Halcyon,  in  which  the  tatlw  atatea  that  it  resembled 
those  spherical  concretions  that  are  formed  by  the  aea-water  (lUof  Jx'^), 
that  it  was  hollow  within,  that  tbe  entnmee  was  very  narrow,  ao  that 
if  it  should  upset,  thesea  would  noteater;  thatitreeisted  any  violence 
from  iron,  but  yielded  to  a  blow  of  the  hand,  and  when  thoa  broken 
waa  aoon  reduced  to  powder,  and  that  it  was  oompoaed  of  (he  bonea 
of  the  fftxini  (Belone),  a  sen-Sah  ao  named— for  the  bird  lives  on  fish. 
Ariatotle  then  atatea  the  number  of  et{ga  at  firear  thereabouts  {' Htat. 
Anim.'  ix.  11).  Pennant,  who,  aa  we  have  observed,  oonaidets  the 
Mute  Halcyon  of  Aristotle  to  be  our  Common  Kingfisher,  obaervea 
that  much  of  the  descriptioo  above  quoted  seema  to  be  founded  on 
truth.  The  form  of  tbe  neat,  he  remarks,  agreea  almost  exactly  with 
the  curious  account  of  'it  by  Count  Zinnani.  "  The  matPtinla,  which 
AriatoA  aaya  it  (the  neat)  waa  compoied  of,  are  not  entirely  of  bis 
own  invfDtion.  Whoever  has  seen  the  ueat  of  the  kingfisher  will 
obssrvv  it  strewed  with  the  bones  and  scalaa  of  fish,  ths  fragments  of 
the  food  of  the  owner  and  ita  young ;  and  those  who  deny  that  it  ia  a 
Wrd  which  frequenta  the  tea  mu"t  not  oonfine  their  ideaa  to  our 
nortbeni  abores,  but  reflect,  that  birda  inhabiting  a  aheltered  place  in 
the  more  rigorous  latitudes  may  endure  exposed  an«  in  a  milder 
climate.  Aristotle  made  his  obeervations  in  the  east,  and  allows  that 
the  Halcyon  somstimes  ascended  nveia.  possibly  to  breed,  for  we  lean 
from  Zinnani,  that  in  his  soft  climate,  Italy,  itbreedaia  May,  in  banks 
of  streams  that  aro  near  ths  sea;  and  having  brought  up  ths  first 
hatch,  returns  to  the  same  place  to  lay  a  second  time."  Now,  it  will 
be  observed  that  Pennant,  in  hia  own  description  of  the  neet,  speaka 
of  nothing  but  the  hole  and  the  fetid  nmoina,  aud  though  Zinnani 
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givea  a  verj  good  description  of  the  excavated  hole,  he  speaks  with 
caution  of  the  collection  of  Qah-remaina  therein ;  for  though,  he  saya, 
of  the  "acaglie  di  peaci"  with  which  the  nest  was  covered,  "restrano 
vagamente  intrecctate,"  he  adds,  "  ma  forse  non  aono  ood  diaposte  ad 
arte,  benal  per  accidente,"  showing  that  he  thought  their  dispoai- 
tion  about  uie  neet  was  probably  more  the  result  of  accident  than 
design. 

Montagu,  in  his  '  Ornithological  Dictionary,'  aaya  that  the  bird 
geneiall;  takes  possession  of  a  rat's  hole  to  deposit  ita  egga  ;  he  then 
pn>ceeda  aa  followa  : — "  Tha  many  curious  aocounti  which  have  been 
given  of  the  nest  of  this  bird  induced  us  totAknsame  paioato  discover 
the  fact.  The  result  of  our  researches  are  (is),  that  Uie  hnle  choaea 
to  breed  in  is  always  awendtng.  and  generally  2  or  S  feet  in  the  bnnk ; 
at  tbe  end  ia  scooped  a  liollow.  at  the  bottom  of  which  is  a  quantity 
of  small  Gah-bonea,  nearly  iudf  an  inch  thick,  mixed  in  wiih  ths  earth. 
This  is  undoubtedly  the  caatioga  of  the  par-nt  birds,  and  not  the 
yonng,  for  we  have  found  it  evea  before  they  have  epgi,  and  have 
every  reason  to  believe  that  both  male  and  female  go  to  that  apot,  for 


frequently  known  to  continue  in  the  hole  for  hours,  long 
before  they  have  egga.  On  this  diagorged  matter  the  frmale  lays  to 
the  number  of  seven  tggt,  which  are  perfectly  white  and  traasparent, 
of  a  ahort  oval  form,  weighing  about  one  dnm.  The  hole  in  which 
they  breed  is  by  no  means  fouled  by  the  caatinga;  but  before  the 
young  are  able  to  Sy  it  becomea  extremely  fetid  by  the  fxcea  of  the 
brood,  which  is  (are)  of  a  watery  nature,  and  caonot  be  carried  away 
by  the  parent  binle,  as  is  oommoa  with  most  of  the  smaller  species. 
In  defect  of  which,  instinct  has  taught  them  tu  have  the  entrance  of 
their  habitation  ascending,  by  which  means  the  filthy  matter  runs  o6F, 
and  may  frequently  be  seen  on  the  outside.  We  never  could  observe 
the  old  birds  with  anything  in  their  billa  when  they  went  'jt  feed  their 
young;  from  which  it  may  be  concluded  they  tiject  from  tbeiratomoch 
for  that  parpoBO." 

Hr.  Selby,  after  noticing  the  ejection  of  bonea  and  other  indlgeatilile 
parts,  in  pellets,  by  tbe  mouth  of  these  birds,  goes  on  to  atata  that 
they  breed  in  the  banka  of  the  streams  they  haunt,  either  digging  a 
hole  themselves,  ot'  taking  possession  of  that  of  a  water-rat,  which  they 
afterwards  enlaige  to  suit  their  convenieuce.  He  then  proceeds  sa 
follows  :—'■  The  bearing  of  the  hole  ia  alwaya  diasonallj  upwardi, 
and  it  piereea  two  or  three  feet  iuto  the  bank.  The  neat  is  composed 
of  the  above  mentioned  pellets  of  fiah-bones,  ejected  into  a  email 
cavity  at  the  farther  end  of  thia  retreat,  and  upon  which  the  eegs  are 
laid,  to  the  namber  of  six  or  seven,  of  a  transparent  pmkish- 
whits."  He  then  quotas  the  roniarka  of  Montagu  on  tbe  sloping 
direction  of  the  hole,  and  the  use  of  that  direction  in  carrying  away 
offiuudve  matter.     ('  lUuatrationa  of  Britiah  Ornithology,'  vol  L) 

Mr.  Rennie,  in  bis  edition  of  Montagu'a  '  Dictionary/  obeerves,  that 
from  the  high  auUiority  of  Montagu,  Uia  deecriptjon  above  given  has 
been  copied  by  every  receDtwriter,with  the  exception  of  Temminck,* 
who  saya  notlung  on  the  subject,  and  Wilaon,  who  says  ('  Am.  Cm.,' 
iiL  SO),  of  hia  Belted  Kiogfiaher  {Alctdo  Alcyon),  that  "  its  nest  is 
neither  oonrtructed  of  glue  nor  fiah-bones."  Mr.  Kcnnie  then  pro- 
ceeds thus  : — "We  are  certain  of  the  fact  that  thia  will  apply  equally 
to  our  own  kingfisher.  In  tha  bank  of  a  stream  at  Lee  m  Kent,  we 
have  been  acquainted  with  one  of  these  nesta  in  the  same  hole  for 
several  successive  summers,  but  so  far  from  the  eiuviie  of  fish-bone* 
ejected,  as  is  done  by  all  birds  of  prey,  being  dried  on  purpose  to 
form  tbe  nest,  they  are  scattered  about  the  floor  of  the  hole  in  all 
directions,  from  ita  entrance  to  ita  termination,  without  the  leoat  order 
or  working  up  with  the  earth,  and  all  Inoist  and  fetid,  That  the  egge 
may  by  accident  be  laid  upon  portiana  of  these  Gsh-bonea  is  highly 
probable,  aa  the  Soor  ia  so  thickly  strewed  with  them  that  no  vacant 
spot  might  be  foand,  but  they  aaauredly  are  not  by  deaign  built  up 
into  a  neat  The  hole  ia  from  2  to  1  feet  long,  sloping  upwards, 
narrow  at  tbe  entrance,  but  widening  in  the  interior,  in  order  perhaps 
to  give  the  birds  room  to  turn,  and  for  the  same  apparent  reason  the 
eggs  are  not  placed  at  the  extremity.  I  am  not  a  little  sceptical  as 
to  it*  sometimea  selecting  the  old  bole  of  a  water-rat,  which  ia  the 
deadly  enemy  to  its  eggs  and  young;  but  it  seema  to  indicate  a  dislike 
to  the  labour  of  digging.  It  frequents  the  same  hole  for  a  seriea  of 
years,  and  will  not  abandon  it,  though  the  neet  be  repeatedly  plundered 
of  the  egga  or  young.  The  accumulation  of  cnat-bonos  in  one  of 
these  old  holes  has  perhaps  given  origin  to  the  notion  of  the  nest  being 
formed  of  them." 

Mr.  Gould,  in  his  'Birds  of  Europe,'  states  that  the  egga  are 
deposited  in  a  hole,  such  ae  those  above  alluded  to,  by  the  female 
without  making  any  nest 

Small  fieh,  auch  as  Sttcklebafis  and  Minnowa,  form  the  food  of 
the  Kingfisher  principally,  but  M.  Temminck  and  Mr.  Rennie  say 
that  the  biid  will  also  eat  fry  or  epawa  (ftni),  slugs,  worms,  and 

It  sits  immoveable  on  some  overhanging  twig,  watching  for  ita 
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pre?,  uid  whsD  it  hu  aecored  ■  puiing  fish  b;  >  sudden  duh,  beati 
it  to  doth  t^ttinit  ■  itona  od  the  ground,  uid  tbc«  swaIIoitb  it.  At 
other  titnea  it  will  hover  suapended  over  the  wator,  uid  d>rt  oa  ila 
pn7.  but  the  bird  uiuallf  makes  its  attack  from  a  Btation.  The  editor 
of  the  last  sditiuD  of  Peniumt  atAteii  Uut  it  baa  beac  aeen  boUncing 
ilaeir  over  the  water  in  which  ■  great  many  of  the  small,  round, 
■bluing  beetles  were  awimmiiig  Ewiftl;  ia  circlaa  (Gjfrima  naltilor  t), 
tad  which  it  makes  ita  prejr. 

Thia  species,  when  adult,  appeara  to  be  mute  except  at  tbe  seosou 
of  pairing ;  but  the  TOung  ara  very  olunorous,  and  frequently  betray 
their  retreat  before  the;  leave  the  neat — whioti  they  do  not  quit  tiU 
they  are  fully  Bedged — bj  their  cries.  Before  they  provide  for  Uiem- 
selves,  which  the;  aoon  do,  they  sit  on  nme  bran^  while  the  parents 
fish  far  them,  and  on  their  approach  with  food  are  very  noisy. 

The  flight  of  tbis  binl  ii  moat  rapid ;  it  darti  by  like  an  irideaoent 

Temminck  atalea  that  Aletdo  iifida  aocaia  more  in  the  south  of 
Earope  than  in  the  north.  Id  Holland,  he  says  that  it  is  not  widely 
spread.  Mr.  Selby  says  thst  it  is  generally  dispersed  through  Europe, 
acd  that  our  birds  differ  in  no  respect  from  those  of  the  same  species 
in  Asia  and  A&ica,  sa  he  has  had  an  opportunity  of  examining 
■pedmsns  from  both  oontiaents.  M.  Temminck  observes  that  the 
most  common  of  the  three  apeciea  of  Kingfisher  must  not  be  oon- 
foundsd  with  DUr  J.  upida,  though  it  differs  but  little  from  it.  The 
Common  EingGsher  is  a  resident  with  us,  as  it  is  in  Italy  and  other 
Kuiopean  ccuntries.  Hr.  Qould  says  that  the  young  in  the  British 
Islands  appcjir  to  have  hjabils  of  partial  migration,  as  they  wander 
from  the  interior  along  the  riven  to  the  ooasts,  &«quenting  in  the 
autumnal  and  winter  months  the  mouths  of  small  rivulets  and  dykes 
near  the  sea ;  but  more  particularly  along  the  line  of  the  southern 
const  and  the  sbom  of  adjacent  iDleta.  We  may  here  remark,  that 
in  the  '  PortrMts  d'Oyseam '  of  Belon,  the  following  qoatraiu  ia 
printed  under  the  cut  of  the  Common  Eingfiahsr  :— 


"  Ls  Min 

En  temp*  d^hTver 


1  b«d  de  1 


It  naj  be  imapned  that  a  bird  of  which  so  many  marvellouB  stories 
have  been  told,  under  the  idea  of  its  being  the  Halcyon  of  the 
ancient*,  whose  so-called  nest,  the  Salq/oneum,  was  supposed  to  be 
endowed  with  medical  properties,  did  not  entirely  escape  tns  attention 
of  the  supentitious  modems.  Thus  its  dried  body  wis  said  to 
preserre  woollen  oloth  from  the  moth,  and  if  suspended  by  a  thread 
from  the  ceiling  of  a  room  wiUi  doors  and  windows  closed,  to  turn 
its  bill  towards  the  quarter  whence  the  wind  blew. 

Baiabas,  in  Hallawe'a  'Jew  of  Malt^'  says — 
"Bat  now  bow  itasds  the  wind  I 
iBto  what  toner  peen  aj  Halo:ron''  ^^ ' 

Kent  ('  King  Lear,')  when,  in  hia  anawer  to  Cornwall,  he  ia  tebnking 
audi  'slavea'  as  Uie  ' Steward,' deoUrea  that  they — 
"  Rraegs,  afflim,  and  tnm  thrir  Hileyon  beaks 


a  stuffed 


Urs.  Charlotte  Smith  states  that  she  once  or 
Inrd  of  this  species  han^g  [rom  the  beam  of  a  cottage-roam  as  a 
weather-vane  to  show  the  way  of  the  wind.  It  baa  lately  been  seen 
in  a  similar  position  at  Botley  near  Southampton.  In  the  same  part 
of  the  country  some  of  the  common  people  fancy  that  if  a  dead 
Kinnfiabei'  be  suspended  by  the  bill  it  will  turn  ita  breast  according 
to  the  ebb  and  Bow  of  the  tide.  The  bird  was  also  aupposed  to  be 
a  protection  against  thunder,  to  increase  hidden  treasure,  to  i>estow 
grace  and  beauty  on  the  person  who  carried  it,  and  to  renew  its 
plumage,  dead  aa  it  woa,  every  season  by  moulting. 

With  rererence  to  the  question  as  to  what  species  was  meant  by 
Aristotle,  the  reader  should  be  aware  that  another  Kingfisher,  Alueao 
mdii  of  Linnaeus  (/ipiiii(I)  Swainson),  occurs  in  the  islands  of  ths 
Grecian  Archipelsgo,  though  Africa  and  Asia  appear  to  be  its  more 
particular  loc^tiee.  The  species  is  figured  io  lir.  Gould's  beautiful 
worii  on  the  'Birds  of  Europe.' 

/ipi da.— Habit  of  Aicedo.  Culmen  obtuse,  somewhat  flattened, 
and  margined  on  eaoh  ude  by  an  indented  groove.  Tail  lengthened, 
rounded.  Inner  toe  much  longer  ttion  the  hinder.  Claws  cither 
deeply  notohed,  or  oleft,  so  aa  to  present  two  acute  unequal  points 
(Swainson.) 

Oeographical  Distribuijon.— Chiefly  the  New  World.  (Swainson.) 

Hr.  Swunson,  who,  in  his  '  Clasaification  of  Birds,'  gives  the  habitat 
above  stated,  describes  two  species,  Jtjiida  gigantea  and  /.  bicinda,  in 
his  birds  of  Weetwn  Africa.  He  states,  and  with  reason,  that  among 
the  largest-sized  Kingfishers  that  have  long  been  imperfectly  known 
and  incorporated  in  our  systems,  there  is  the  greatest  oonfusion,  not 
only  as  to  the  chazw^ters  of  the  birds  themselves,  but  likewise  in 
ngard  to  their  native  ooontries.  We  have  therefore,  knowing  the 
accnracy  of  Mr.  Swsinsou's  pencil,  copied  his  figures  of  SaUsan 
eti'tamotnina,  Irpida  giganlta,  and  Alcyont  Auttmiii  (the  latter  from 
Ur.  Swoinsou's  figure  in  the  'Zoological  Illustrations,'  with  the  aid 
of  a  specimen  in  the  Museum  of  the  Zoological  Society  of  London), 
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Above,  cinereous,  spotted  with  white;  chin  and  oheeki  white, 
immaoulate;  breast  wit^  a  broad  Tufous  coUoc;  head  above  black, 
crested  behind. 

It  is  a  native  of  Senegal 


&rUa  fifOHUa.    awaiaaoD. 

Tcms/iiplera. — Bill  rather  ahorl^  somewhat  thick,  itraigbt,  aoute; 
nostrils  oval.  Tail  Graduated;  two  middle  tail-feathers  longest 
(Vigors.)    Hr.  Swainson  gives  India  as  its  habitat. 

T.  Dta ,-  Alado  Dea,  Linn.  ;  Itpida  Ternatana,  Briss.  Abovs, 
intense  black  aiure,  white  beneatJi ;  head  and  wing-coverta  oaralean  ; 
tail-feathers  white  margined  with  carulean,  the  two  middle  ones 
onrulean,  with  their  apices  club-shaped  and  white.    (Vigors.) 


a  Alctio ;  bnt  tile  feet  with  only  three  lues. 


IB  HALCTONID^ 

A.  AtutraliM.  Bodj'  aboTB,  sidoa  of  tbe  bend  uid  Deck,  ihining 
manrias  blua;  beDenth  rufous;  abJD  aod  tliroat  vbituh;  yiai%i 
blmckish ;  inner  fore  ioa  wnnting.  {Swoinson,  '  ZooL  IlL,'  Ist  nrief, 
wb«ra  it  is  figur«ii  and  detoribod  u  AUtia  amr«a.} 
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by  the  gnniDd  b«bs  atrewed  with  the  beautiful  wingi  of  theii 
Tictinu,  the  body  alona  of  which  they  devour." 

Mr.  SwitiuMi)  further  obserraa  that  in  all  the  groupi  of  tbia  family 
prcTiouilj  noticed  the  bill  is  iavariably  compresaad  on  the  aider,  and 
Reoerally  of  cooaidarmbla  length;  bat  in  Qa&via  grandu  a  changa 
horn  thil  Btructure  it  flnt  diacoTsrad,  and  we  aee  a  bill  coniiderablj 
broad  and  depmaed;  that  eharnctar,  in  abort,  which  ia  in  unieon 
with  the  next  family,  according  to  Ur.  Swaiwon'*  arrangement, 
namely,  the  TVogomda. 

G.  paraditta,  SwaHow-Tailsd  KingEiher,  Edw. ;  Faradias  Jaeamar, 
Latti.  Sice  of  a  lark ;  colour  gclden-green ;  throat,  neck,  and  leaser 
,  wingooierta  white;  head  Tiolaceouabrowa ;  bill  and  feet,  the  lattCi 
of  which  are  featliered  to  the  toea,  black ;  two  intermediate  tail- 
fcathera  longaat 

It  ia  a  native  of  Surinam. 


It  is  found  in  Aurtmlia. 

Habits. — Lewin,  who  baa  figured  this  Kingfisher  iD  hia  'Krdaot 
Kaw  Holland,'  itatea  that  it  iiifaabits  heada  of  riTers,  Tisitjng  dead 
trees,  from  the  branches  of  which  it  darts  on  it*  prey  in  ths  water 
beneath,  and  is  sometimes  completely  immersed  by  the  velocity  of  its 

ZomjirDltla. — Plumage  metaUic-geeen  and  gold.  jBill  very  broad, 
dilated;  the  commissure  and  calmen  curved;  the  upper  margins 
folding  OTcr  the  lower.  yostrilsmembraDaceoua;  the  aperture  round, 
protected  by  fcatben.  Wiogq  as  in  Galbula,  but  longer ;  the  third 
and  fifth  quills  equal     (Sowerby.) 

L,  platyrhyncha. 


fflilMa. — Plumage  metallic  Bill  tbtj  lon^,  perfectly  stratpht, 
greatly  compresaed  ;  the  eulmen  sharp  ;  the  tip  not  bent.  Wmgs 
■hort  Tail  lengthened,  graduated.  Toea  in  pairs,  or  with  the 
hallux  wanting.    Nosirila  with  a  few  atrong  brisUea.    (Sw.) 

Ur.  Swainson  remarks  (' Claaaifieation  of  Birda,'  vol.  iL)  that  the 
habita  of  the  Jaosmars  and  those  of  the  PufiVBitdi  and  Hermit-Birds 
are  simQar,  although  the  flight  of  the  latter  U  weaker.  "The 
Jacamars,"  he  sajs,  "generaUj  ait  on  low  naked  branches  in  the 
Forast  paths,  ^m  whenes  they  dart  upon  batterdiea,  epearing  them 
with  ttirir  long  bill '  thifr  haunts  indeed  taij  fivquently  be  known 


a«Uow-T>n«d  XlBflitieT  (ffaOaid  faraHtm). 

HALE'SU  (named  in  honour  of  Stephen  Hales,  D.D.,  author  of 
'  Vegetable  Statics,'  &a),  a  genua  of  Plants  beloDgiug  to  the  natural 
order  Sigracta.  It  has  a  mnnopetalons  corolla  virntnoosely  oampanu- 
late,  with  a  f-lobed  erect  border;  the  stamens  12  to  Ifl ;  filament» 
combined  into  a  tube  at  the  base,  and  adnate  to  the  corolla;  tho 
anthers  oblaiie,  erect,  2'Celled,  dehiscint:  lengthwise ;  theoTary  inferior ; 
the  style  sicjile ;  the  stigma  simple  ;  the  fruit  a  drupe,  which  is  dry, 
oblonr.  with  S-1  winRed  angles,  terminated  by  the 'penniineut  style; 
the  cells  1-weded.  with  the  seeds  at  the  bottom  of  the  cella  The 
species  are  trees  with  altemat«  terrated  leaves,  and  lateral  fasciclei  of 
pedicellate  drooping  while  Bowers.  This  genus  baa  been  made  the 
type  of  an  order  BaUntuxa  b;  D.  Don,  who  is  followed  by  Link  and 
others. 

If.   lelrapltru.    Common   Snowdrop-Tree,  has   c 
aeumjodted,  tharnly  serratod  Isaves;  t  ' 

plant  is  a  tree,  growing  ^m  IS  to  20  feet  high,  and  is  a  oatiTe  of 
South  Carolioa.  Jt  has  fine  white  Sowers,  from  6  to  10  in  a  fasoicle, 
driioping  and  resembling  those  of  a  snowdrop.  The  wood  is  bard 
and  veined.  It  is  one  of  the  hardest  and  alao  one  of  the  haudnomest 
of  the  Ameriwui  deciduous  trras.  The  rate  of  growtli  for  the  first 
five  or  six  years  is  from  12  to  IS  inches  a  yenr.  It  ripens  its  seeds 
freely  in  this  couctry,  and  itmay  bepropjigated  from  these  or  imported 
seeds.  There  is  another  species.  0.  aiptei-a,  which  ia  also  au  American 
plant,  but  does  not  attain  so  great  a  height  as  the  lasL  H.  paitiflora 
u  a  native  of  Florida,  and  is  supposed  by  some  botanists  to  be  merely 
a  small  Bowered  variety  of  the  first.  They  will  grow  in  any  common 
garden  soil,  and  may  b«  propagated  by  slips  from  the  root,  as  well  as 
from  seeds. 

{Don,  i>icUii>nyii«iu«  Isanti;  London,  Encj/clopadia  of  Tntt  and 
iStniii.) 

HALF-BRAK,orFEMIRAMPH03.    [Eboi.] 

HALI^BTUS.    [FaLOomDAj 

la  for  a  genus  of  SeaU. 


[pHOQini] 

HALI'CORE,  or  HALI'CORA.    [CsT. 
HALl-DBACON.    [PlJMOBiiiBni.] 
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HALIDRYa 


HALIOTTD^. 


U 


HALIDRTS.    [Fucacba] 

HA'LIEUa      [PSLBOANIDA] 

HALIME'DA,  a  portion  of  tho  genus  OoraUina,  Linn.,  for  which 
Lamarck  had  naed  the  name  Ftabdlariat  is  thus  styled  by  Lamourouz. 
{*  Exposition  M^thodique  des  Genres.')  The  articulations  aro  flat  or 
compressed,  rarely  cylindrical,  almost  always  flabelliform ;  the  axis 
fibrous,  surrounded  by  a  thin  cretaceous  substance 

HALIMUa    [Maiad&I 

HALIOTIDiE,  a  family  of  Gkisteropodous  if oStMco,  to  which  the 
shells' oommonly  called  Ear-Shells,  or  Sea-Eara,  belong.  Mr.  Swain- 
son,  in  his  first  series  of  '  Zoological  Illustrations,'  observes,  when 
writing  on  the  Small-Holed  Califomian  Ear-Shell  (Haliotii  CciUfor' 
niensia,  1820-21),  that  '*  the  definitions  given  by  conchologists  up  to  that 
•time  were  so  imperfect  that  they  had  left  our  knowledge  of  these 
shells  nearly  the  same  as  in  the  time  of  LinnsBua.  Seventeen  species 
only  are  enumerated  in  Mr.  Dillwyn'swork ;  although  thirty-four  have 
fallen  within  my  own  observation  during  the  last  few  months." 

LinnsBUS,  who  records  the  soven  species  known  to  him  under  the 
generic  appelhktion  of  ffaliotU  (Sea-Ear),  describes  the  animal  as  a 
Slug  (LimekB),  and  the  Shell  as  ear-shaped  and  open  (patens),  with  a 
lateral  hidden  spire,  and  the  disc  longitudinally  pieroed  with  holes 
(poris).    He  places  the  genus  between  NcrUa  and  PateUcu 

Cuvier,  in  the  first  edition  of  his  '  R^e  Animal'  (1817),  makes  the 
Ormiers  {HcUiotis  of  Linnsas)  the  first  genus  of  his  sixth  order  of 
Gastropods^  Scutibranchiatck  [Gastkbopoda.]  He  observes  that  it  is 
the  only  genus  of  the  order  which  has  its  shell  turbinated,  and  that 
among  these  sort  of  shells  that  of  the  Ormiers  is  remarkable  for  the 
excessive  amplitude  of  its  aperture,  its  flatness,  and  the  smallness  of 
the  spire,  which  is  sfen  from  within.  This  form,  he  adds,  has  caused 
it  to  be  compared  to  the  ear  of  a  quadruped.  Cuvier  divides  the 
genus  into  the  following  sub-genera : — 1,  the  Haliotids,  properly  so 
called  {HaliotU  of  Lamarck) ;  2,  the  Padolli  of  De  Montfort ;  8,  the 
Stomatice  of  Lamarck.  The  Ormiers  are  immediately  followed  by  the 
Cabochons  {C'apultu  of  De  lAontfoTt—PateUa  Hxtngariea), 

Lamarck  ('Aoimauz  sans  Vert^bres,'  1817)  arranges  the  genus 
Saliotitf  which  is  immediately  preceded  by  StomatiOy  as  the  last  genus 
of  his  Macrostomes.    The  foliowiog  is  his  definition  of  ffaliotit : — 

'* Shell  ear^aped,  most  frequently  flattened;  with  a  very  short 
spire,  sometimes  depressed,  nearly  lateral.  Aperture  very  ample, 
longer  than  it  is  wide,  entire  in  its  perfect  state.  Disc  pierced  with 
boles  disposed  on  a  parallel  line  near  the  left-hand  border,  the  last 
commencing  with  a  notch." 

The  same  zoologist  makes  the  following  observations  on  the  genus 
as  restricted  by  him  : — "  The  Haliotids  constitute  a  very  beautiful 
genus,  rather  numerous  in  species  and  remarkable  for  uie  singular 
form  and  the  brilliant  nacre  of  their  sholl  They  have  received  the 
name  of  Sea-Ears,  because  they  in  fact  represent  sufficiently  well  the 
form  of  the  cartilage  of  the  ear  in  man.  Their  shell  is  an  oval-oblong, 
flattened  in  general,  slightly  spiral  near  one  of  its  extremities,  and 
furnished  with  a  row  of  holes  disposed  on  a  curved  line  near  the  left- 
hand  border  and  parallel  to  it.  As  the  animal  increases  in  growth,  it 
forms  for  itself  a  new  hole  on  the  ed^  of  the  anterior  part  of  the 
shell;  this  hole  commences  with  a  notch  which  scarves  to  give  a 
passage  to  the  siphon  of  the  animal,  and  is  afterwards  completed ; 
when  another  is  formed  posteriorly.  In  its  natural  situation,  and 
when  the  animal  crawls,  this  shell  may  be  considered  as  a  reversed 
basin  with  its  convexity  upwards.  Its  circumference  is  then  con- 
siderably exceeded  by  the  very  large  foot  of  the  animal,  and  the  spire 
is  found  on  the  posterior  part  of  its  body.  Following  the  description 
of  the  Ormier  (the  animal  of  the  ffaliotit)  given  by  Adanson,  I  had 
supposed  that  the  branchise  of  this  animal  were  exterior,  like  those 
of  the  Phyllidians :  but  M.  Cuvier  has  undeceived  me  by  showing  me 
that  they  are  hidden  in  a  particular  cavity.  Haliotia  therefore  belongs 
to  the  family  of  Macrostomes.  With  regard  to  the  tentacula,  it  has 
not  perhaps  really  more  than  two.  But  as  it  is  not  uncommon  (aasez 
fr^uent)  among  the  marine  Trachelipoda  to  find  the  eyeacarried  each 
upon  a  tubercle  which  springs  at  the  external  or  posterior  base  of  the 
tentacula,  these  tubercles'are  apparently  more  elongated  here  than 
elsewhere  :  in  this  case  the  two  larger  tentacles  are  the  anterior  ones." 
Lnmarck  records  fifteen  species,  including  Haliotit  dMci, 

Mr.  Swainfton  ('  Zool.  Illustr.,'  1st  series)  remarks  that  "  the  genus 
Padollut  of  Montford  (De  Montfort  ?)  resting  entirely  on  the  uneven- 
neMs  of  the  outer  lip,  without  any  knowledge  of  the  animal,"  appears 
to  him  an  unnecessary  distinction,  for  such,  he  observes,  Ib  the  cha- 
racter of.  all  young  shells,  and  also  of  mature  ones,  whose  outer 
surface  is  rugged  or  uneven. 

De  Montfort  (1810)  gives  the  following  generic  characters  for 
PadoUua : — Shell  free,  univalve,  in  the  form  of  an  ear,  pierced  with 
one  or  two  holes;  summit  spiral,  flattened,  dorsal;  aperture  oval, 
wide  open  (^vas^e),  entire,  perpendicular;  left  lip  reflected  and 
trenchant;  back  covered  with  an  epidermis,  having  a  gutter  in  the 
middle  and  in  the  direction  of  the  spire.  He  gives  as  the  type  of  the 
genus  PculoUvs  rubieundutf  and  proceeds  nearly  as  follows : — *'  In 
arranging  this  shell  as  intermediate  between  the  Sigareti  the  StomatifB 
and  the  HaliotidUj  we  consider  that  we  have  been  able  to  establish 
upon  it  a  new  genus.  Sufficiently  similar  to  the  Haiiotidea  by  its 
general  contour  (1' ensemble  de  ses  formes),  it  is  in  some  manner 
nevertheless  approximated  to  the  SUmaHce,  inasmuch  as  it  has  very 


few  holes ;  but  it  presents,  more  than  almost  any  of  these  shells,  a 
spiral  gutter,  hollow  in  the  interior,  elevated  on  the  back,  placed  in 
the  middle  and  curved  in  the  direction  of  the  spire.  This  hollow,  or 
gutter,  is  iudependeut  of  the  curved  and  serial  line  of  holes,  which 
are  nearly  all  obliterated.  The  right  lip  is  also  more  opened  out 
(s'^panouit  ausai  d'avantsge),  it  juts  out  and  festoons  (festoune)  over 
the  left  lip  towards  the  summit,  and  to  the  height  of  the  spire :  the 
interior  offers  an  iridescent  and  undulated  uacre.  Externally  it  is  of 
a  brick-red,  and  the  summit,  in  consequence  of  losing  its  exterior 
calcareous  and  coloured  coat,  is  nacreoua  The  back  is  finely  striated 
and  reticulated,  and  the  successive  periods  of  growth  are  very  strongly 
marked  there.  There  is  no  doubt  that  the  obliteration  of  the  holes 
of  the  PadoUi  are  a  consequence  of  the  absence  of  some  organs,  with 
which  the  Haliotids*  must  be  eminently  provided,  and  it  is  even 
probable  that  the  single  hole  which  notches  their  border  serves  during 
the  life  of  these  mollusks  to  lodge  a  fold  of  the  border  of  the  mantle, 
rolled  into  a  tube  and  serving  for  respiration ;  a  tube  which  we  shall 
find  among  many  of  the  spirivalve  mollusks." 

Considering  the  time  at  which  De  Montfort  wrote,  there  is  much 
good  reasoning  in  this  passage ;  it  must  be  recollected  that  he  evi- 
dently gave  his  description  from  a  young  shell ;  for  he  says  in  the 
oourae  of  it  that  the  shell  sometimes  reaches  more  than  an  inch  in 
its  greatest  diameter. 

Dr.  Leach  (1814)  adopted  De  Montfort's  distinction  and  name.  The 
doctor  says  that  this  genus  is  readily  distinguished  from  Hcdiotu 
(Ear-Shell)  by  the  irregular  form  of  the  outer  edge  or  lip ;  the  disc^ 
he  adds,  has  fewer  perforations  and  the  spire  is  placed  farther  on  the 
baok.  He  states  in  conclusion  that  the  animal  is  unknown,  but  is 
probably  not  very  unlike  that  of  the  Ear-ShelL 

Mr.  G.  B.  Sowerby  ('Genera  of  Recent  and  Fossil  Shells'), 
observes,  that  with  the  exception  of  a  few  that  are  commonly  known 
by  collectors  and  Linnseans  as  Imperforate  Ear-Shells,  the  genua 
HaliotU  has  not  suffered  any^dismembermenta.  "  An  attempt,"  con- 
tinues Mr.  Sowerby,  "  has  Indeed  been  made  by  Montfort  to  separate 
from  the  genuine  Haliotidtt  two  or  three  apeciee  under  the  name  of 
PadoUus,  in  which  he  haa  been  followed  by  Leach,  but  aa  fftr  aa 
reapecta  general  adoption  this  attempt  appears  to  have  been  as  unsuc- 
cessful as  it  was  unnecessary.  Not  so  the  separation  of  the  Imper- 
forate Haiiotidea,  which  are  easily  disttngui'shed  by  wanting  the  row 
of  perforat'onA  so  very  characteristic  of  the  true  Haliotit." 

The  Otidea  form  the  first  family  of  Scutibranchialoit  the  third  order 
of  Paraeephalophora  HermaphrodUa  in  M.  De  Blainville*s  arrangement 
('  Manuel  de  Malacologie,'  1825.)  The  first  genus  of  this  family  is 
Haliotia^  divided  into  four  aections,  and  including  the  genera  PadoUm 
and  StovuUiti. 

M.  Rang  ('  Manuel,'  1829)  continues  the  Ormiers  (Macrostomes  of 
Lamarck,  Otidea  of  De  Blainville,  Auriformes  of  Latreille)  aa  the  first 
family  of  Scutibranchiata  (Cuvier) ;  but  he  makes  it  consist  but  of  one 
genus,  Haliotia  (Linnssus).  The  genus  StonuUia  of  Lamarck  he  places 
under  the  Sigarete  of  De  F^rusaac,  as  well  as  the  genus  Stomatella  of 
Lamarck,  which  he  seems  to  consider  as  including  the  PadoUua  of 
De  Montfort.  The  Sigarets  in  this  arrangement  are  made  to  form  the 
ninth  family  of  the  Pectinibranchiata  of  Cuvier. 

In  Cuvier^s  last  edition  of  the  *  R^gne  Animal '  (1830),  the  position 
and  arrangement  of  the  Ormiers  remiuns  as  in  the  firat  edition,  with 
the  exception  that  in  the  last  edition  the  ScutibranchicUa  form  the 
eighth  order  of  his  Gastropods. 

In  the  present  state  of  our  information  it  will  perhaps  be  aa  well 
to  aelect  the  arrangement  proposed  by  Cuvier,  and  in  great  measure 
adopted  by  M.  De  Blainville.  M.  Rang,  in  his  description  both  of 
Stomatella  (including  PadoUvta)  and  StovMtia,  aaya,  "  Animal 
imknown." 

Haliotia  (properly  ao  called;  Haliotia^  Lamarck). — Animal. — One  of 
the  most  ornamented  of  Gastropods.  All  round  its  foot  to  its  mouth 
there  is,  at  least  in  the  more  common  species,  a  double  membrane  cut 
out  into  leaflets  (feuillages),  and  furnished  with  a  double  row  of  flla- 
menta.  On  the  outside  of  its  long  tentacles  are  two  cylindrical 
pedicles  for  carrying  the  eyes.  The  mantle  is  deeply  divided  on  the 
right  side,  and  the  water,  which  passes  by  means  of  the  holes  in  the 
shell,  can,  through  this  slit,  penetrate  into  the  branchial  cavity ;  along 
its  edges  again  are  also  three  or  four  filaments,  which  the  animal  can 
also  cause  to  come  out  through  these  holes.  The  mouth  is  a  short 
proboscis.  (Cuvier's  description  for  all  Gmeliii's  Haiiotidea,  except 
H  imperforata  and  H.  perversa.)  Body  oval,  very  much  depressed, 
hardly  apiral  behind,  provided  with  a  large  foot  doubly  fringed  on  its 
circumference.  Head  depreBi«ed;  t<>ntaclea  a  little  flattened,  joined 
(conndji)  at  the  base ;  eyes  carried  on  the  summit  of  prismatio  pedun- 
cles, situated  on  the  external  side  of  the  tentacles.  Mantle  very  deli- 
cate, deeply  divided  on  the  left  side ;  the  two  lobes  pointed,  forming 
by  their  junction  a  sort  of  canal  for  conducting  the  water  into  the 
branchial  cavity  situated  on  the  left,  and  inclosing  two  very  long, 
unequal,  pectinated  bnutchisa  (peignes  branchiaux).    (De  Blainville.) 

Animal  oblong,  depressed,  furnished  with  a  lai^ge  head  and  a  short 
proboscis,  at  the  extremity  of  which  is  the  mouth,  containing  a  tongue 
armed  with  points  (aiguillons) ;  tentacles  two,  long  and  cylindrical ; 
eyes  on  pedicles,  implanted  at  their  external  base,  a  little  backwards. 
Mantle  short,  delicate ;  foot  very  large,  oblong,  turnisbed  all  round 
with  a  double  row  of  festoons  agreeably  cut  out  or  pinked  (decoup^id). 


IS  HALIOTtDA 

Orguu  of  ntf  iimtion  oompottBd  ot  two  uneqiul  pMitinktad  bnnoIuB, 
in  ft  earitf  open  to  the  left,  ibe  miuela  of  atUchmait  ooenpjing  thb 
middlg  of  tbs  uunwl ;  vant  {mniia)  openiDg  into  thi*  enit;  oppoiUe 
the  alit  which  fomu  ita  *pertiini.     (Rug.) 

In  mdditioD  to  ths  gonenl  scooimt  of  the  orguiintion  given  b; 
CiiTier,  we  refer  the  resder  to  No.  489  (Odlery)  of  the  Phy«iologic»l 
Serie*  ot  prepftretioiu  ia  the  Uuseum  of  the  CoUege  of  Snigeona.  A 
■mftll  epecimen  i>  there  prepared  to  ihow  the  etomaoh.  Ths  floor  of 
the  bntQchial  caTitj.  the  gilla,  and  anu>  ace  tunwd  back,  and  the  intega- 
nient  ia  remored  from  abors  the  (saophagiu  and  finC  stomach.  A 
briitle  i>  paaaed  througb  the  mouth  into  the  ceuphagiu,  and  another 
from  the  firtt  to  the  aecond  stomach.  The  lattOT  cavity  i*  imbedded 
tn  tbe  liver,  and  rsceives  the  secretion  of  tiiat  gland  b;  aueh  wide 
oriBces  that  poitiooe  of  tbe  alimentar;  eubatanoei  have  entered  tlie 
biliarj  ducta.  wbicb  thai  nppear  to  be  ramificaiioDi  of  the  alimentaij 
canal     ('  Calalogue,'— Qalletj,  vol.  i) 

Shell  naunous,  veij  much  depreued,  mora  or  let!  oval,  with  a  Vary 
•malt  apire,  very  tow,  nearlj  poaUrior,  and  latonl ;  aperture  aa  large 
as  the  shell,  with  coutinuoua  borders,  the  right  border  delieate  and 
trenchaot.  the  left  flattened,  enlnrged,  and  trenehaDtj  aasrieaof  oom- 
plete  or  incompleto  bolea,  parall'-l  to  the  left  aide,  eerving  for  the 
passage  of  the  two  pointed  lobes  of  the  mantle  ;  a  ungle  lar^  mnaoa- 
lar  impiesaiou,  median,  and  ovaL     (De  Blainville.) 

These,  ths  true  Baliotida,  forming  H.  Ds  Blainvills's  aeotion 
i.  canaisljng  of  species  whose  disc  is  rounded  forwards  and  ^eroed 
with  a  series  of  holes,  vary  giuch  in  size  and  shape. 

The  gen  nal  form  may  he  imagined  from  that  of  .ffolulii  tdtovtitaa, 


BUtoIu  tuternitaU. 
•d  and  ihtll;  t,  IMtilar  orsluL  , 

^  ka.  of  which  ia  too  well 
ooffofa  ;  t>at  there  are  some 
<jf  the  species  from  the  warmer  climates  that  are  aa  large  or  larger 
than  the  crown  of  a  ha^  and  aie  absolutely  dauling  from  the  splendid 


iridescence  of  their  nscre.  Ths  ahspo  too  varies  conaiderably.  Thus 
we  have  among  the  compnnitiTel;  small  species  a  form  very  nearly 
nrand  {JI.  tBwata),  whilst  B,  Atinina  ia  very  much  elongated. 

Tha«  are  aboat  7S  reoeut  species  of  BaliMu  known,  and  i  fossil 

Both  U.  De  Blainville  imd  M.  Rang  state  that  speciet  of  Baliotu 
exist  in  all  the  sass ;  tbe  latter  usvs  the  eipreeaion,  "  elles  aont  tris 
rdpandues  dsna  toutes  les  mera,"  but  their  limits  aeem  nut  to  go  far 
beyond  tomperate  climates.  Tbev  are  found  tn  Iha  Canaries,  nt  the 
Gape,  in  India,  Chidn,  Australia.  Dew  Zealand,  the  Paciiic,  and  Cali- 
fornia. None  appear  tii  bsvK  been  seen  by  our  nortbem  voyasers; 
•Dd  thoogh  B.  tubavulala  (which  there  can  be  little  dout  ia  ths  *yp(a 


HALIOTID.& 

KrrdSf  ^r  ru/tt  xaXoi^t  OcXArriiif  i 

call  the  8ea-Ear" — of  Aristotle,  ■ 

at  Gaenisey  and  Jersey,  and  has  been  fonnd  (that  is,  ths  shell)  on  the 

soath  coast  nt  Dsvondure,  we  agree  with  Hr.  Sowerby  in  thinking 

that,  on  the  present  evidence,  this  spesies  cannot  with  propriety  be 

ooniidared  a  native  ot  onr  own  cciuta,  though  the  dead  aheUs  are 

Bometimea  thrown  up  on  our  aonthem  shores  after  violent  atorms. 

The  Bidiatidf,  which  are  all  marine  and  littoral,  bemg  withont 
operonla,  (ldher^  like  the  Pat^a,  by  applying  their  under  parts  to 
the  snrfaoe  of  tiis  rocks.  They  are  generally  found  near  (lie  water's 
edge,  and,  acoording  to  I^maTok,  go  daring  the  fine  aommer  nights  to 
feed  on  tbe  herbage  which  grows  near  ths  shore. 

As  an  article  of  food  this  genus  ia  by  no  means  to  be  despised.  We 
have  eaten  Baliotit  tuberculala,  and  when  served  by  a  good  cook  it  is 
tender  and  sapid.  The  large  fleshy  foot,  if  not  properly  managed,  ia 
apt  to  be  tough.  The  people  of  Quemsey  and  Jersey  nmnment  their 
houses  with  the  shells  of  this  speoies,  disposing  thsm  frequently  in 
quincuni  order,  and  placing  them  so  that  their  bright  intorior  may 
catch  theraysof  the  sun.  We  have  often  thought  that  some  of  the  large 
and  splendid  intdrtropical  species,  whose  exterior,  after  removink:  tbe 
outer  coat,  take  a  polish  almost  equalling  the  natural  brilliancy  of  the 
inside,  might  be  converted  into  dishes  ^r  holding  fruit :  if  mounted 
with  good  taste,  their  indncribable  iridescence  would  materially  add 
to  the  richness  of  an  elegant  table.  As  it  is,  the  shells  of  B.  l«ierc«- 
lala  are  extensively  used  for  making  mother-of-pearl  omamenta,  espe- 
cially in  ornamenting  papier  mach£  articles.  For  this  purpose  great 
quantities  are  taken  to  Birmingham. 
S,  Species  whose  disc,  besides  the  aeries  of  holss,  ia  raised  by  a  Isi^ 

parallel  rib,  hollowed  interiorij,  and  whose  anterior  border  is 

more  or  less  irregular. 
PadMut  (De  Montlbrt}.— H.  De  Blunville  refers  to  Baliatii  (analic*- 
lata  (Lamarck),  as  the  example.  Tbe  figure  in'Knorr,  rafemd  to  by 
Lamarck,  is  red  eitamallj,  and  has  the  elevated  rib ;  but  t^  shape 
of  tbe  shell  is  longer  tbaa  that  of  i'mJoUtujcuZaru  (Leach),  and  of 
other  PofioUt  which  we  have  seen.  The  specimen  recorded  by  Dr. 
Gray  in  the  Appendix  to  the  '  Narrative  of  a  Survey  of  the  Inter- 
tropical and  Wntrm  Coasts  of  Australia,  performed  between  the 
years  1818  and  1822,  by  Captain  Philip  Porker  King,  R.N.,  F.Rl, 
to..'  vol.  ii.,  and  which  Mr.  Omy  notic«  as  the  largest  he  ever  saw, 
meaaured  34  ''7  ^1  incbeo.  We  have  seen  tbe  ahell,  and  never  saw 
BO  larae  a  specimen.  Dr.  Gray  records  it  as  FadoUut  ruticunrfw  of 
Ds  Montfort,  with  the  synonyms  of  Padt^Mt  teaiarit,  Lsadi,  and 
iTatieeii  Uicoilelit,  Lamarck. 


I^marck,  on  the  authority  of  H.  Iisschenault,  says  thai  his  Baliolu 
IricoUatit  inhabits  ths  seas  of  Java.  The  fine  apecimen  brought  to 
England  by  Captain  King  was  found  upon  Rottnest  island,  on  the 
west  coast  of  Australia,  and  is  now  in  hia  cabinet.  It  has  only  three 
holes,  the  anterior  ones,  opeo.  All,  both  those  which  are  closed  and 
those  which  are  open,  nre  very  highly  elevated,  and  so  if  the  curved 
loneitudinil  rib.  Tbe  left  bonier  eilemally  ia  very  much  raised  and 
nodulous,  looking  at  first  sight  aa  if  it  had  another  row  of  holes  whici 
had  been  closed;  but  it  waa  evidi 
0.  Spedea  whose  disc  ii 
a  decorrent  canal. 

M.  De  Blainville  gives  aa  an  example  of  his  secUon  C.  BalielU  dubia 
at  Lamarck.  It  will  be  clear  to  the  observer  that  the  animal  protected 
by  such  sheUa  aa  the  two  next,  must  exhibit  some  differences  from 
that  of  a  true  BaliolU. 


ividentl J  always  imperforate. 
t  pierced,  but  hollowed  longitudinally  by 


I}.  Species  whoss  disc  is  not  pierced,  and  which  offer  the  two  gutters 
tocher,  bat  approximated,  so  aa  to  leave  estemslly  a  decurreot 
rib  between  them. 

Sbmalia  (Lamarck).— Cnvier,  who  says  that  the  animal  of  SMuatia 
Is  much  less  ornamented  than  that  of  Baliolu,  is  of  opinion  that  this 
form  connects  the  Balvaida  with  certain  TuMntM. 

Mr.  O.  Sowerby  ('Gener«  of  Heosnt  and  Fossil  Shells,'  Ho.  lix.; 
observes  that  Lamarck,  in  his  observations  upon  Slomattila,  tells  ui 
that  in  respect  t«  their  general  form  those  shells  appear  to  be  nrariy 
related  to  the  StoauUia  ;  and  that  they  are  principally  distinguished 
by  the  tranaver»  ridge  and  ths  elevated  outer  lip  of  the  SlomalUc 
Upon  a  careful  examination  however  of  ten  species,  Mr.  Sowerby  waa 
unable  to  discover  any  difference  in  tbe  outor  lip ;  and  he  remarks 
that  Lamarck  places  among  hia  Slomattlla  one  species,  S.  rubra,  which 
has  a  nodular  keel  placed  exactly  in  the  same  position  aa  the  trans- 
verse ridge,  by  which  the  latter  charocterisea  SltHKalia ;  eo  that  Mr. 
Sowerby  do««  not  find  any  generic  diflerenoe  whatovsr,  and  has  there- 


!s  HAUSPONOIA. 

fore  united  tha  two  Laiurckiui  gensni  aader  the  appelUtton  Stoma- 
lia.  He  thin  chmraotarUw  the  genu*  thus  reformed  i^Shell  ptarlj 
within,  moatly  colaursd  eitara&ll]':  tnibarbicutar  or  long,  ganersJl; 
ear-shaped  uld  deprcesed.  Ths  apire,  in  moit  apeoies,  prominsnt, 
but  Dot  produced  nor  elungtted  ;  Bometiniea  very  amall,  margin*!  and 
JDConspicuoua.  Aperture  moatly  iDngitudinil,  in  aoms  species  Dearlj 
orbioular,  in  othera  much  elongated,  bIwujb  ver;  large;  ita  edgea 
eotire,  united  at  the  upper  part,  and  ■carcelf  modified  or  altered  in 
form  by  any  portion  of  the  last  Tolutian.  Volutiona  from  two  to 
four.  MuBCular  impreaxioOH  two,  aeldom  distinct,  nearly  marginal, 
and  in  the  open  part  of  the  shell 

Hr.  Sowerb;  goes  on  to  stale  that  Shmaiia  appears  to  bo  related  to 
HaliatU,  and  is  therefore  rightly  placed  by  Lamarck  among  his 
UacrOBtomes.  One  of  its  species  isarrajiged  by  Linuseua,  he  adds,  aa  a 
Baliotit,  under  the  name  of  H.  imjttrforala  (Qmel.).  Ur.  Sowerby 
does  not  prrtend  to  diacnss  the  queation  of  their  reaemblaDoe  to 
Lamarck'a  Tiirbinac^ea  ;  but  only  obserres  that  in  general  form  some 
of  tbem  approach  very  nearly  to  some  of  Lamarok's  Munodonlea. 
The  Stomatia,  he  states  in  coDcluiion,  are  marine,  and  he  says  that 
all  the  spedea  hs  has  tien  were  brought  from  the  Elast  Indies  and 
Australia. 

Slomalia  haa  been  found  at  a  depth  of  aeren  fathoms,  adhering  to 
iteltagrina  and  corals. 

The  following  genera  are  referred  by  aome  writers  to  Baliolida, 
Brodttipia,  SciawtUa,  Plamtomana,  Mvrclatoiaa,  Trockotoma,  Jan- 
thina.     [TnHBiHiDS ;  JaHtbIh*.] 

HALISPO'NOIA.  According  to  the  atructure  and  compoutiou  of 
the  Eiumeroaaflpeciefl  of  Sponges,  they  mf^  be  divided  into  genera. 
If,  in  acrordance  with  the  obserrations  of  Dr.  R.  Grant,  we  eonaidar 
jpoages  in  three  groups,  one  having  a  homy  tubular  structure,  another 
xiutainiiig  calcareous  spiculee,  a  third  containing  siliceous  spicule, 
we  may  adopt  the  three  geaeiic  types,  Spmjia,  CaMfoitgia,  and 
Halitportgia.  of  De  Blainville. 

Haluforigia  is  thus  characterised ; — Hasa  mora  or  leas  rigid  or 
friable,  of  irregular  figure,  porous,  traversed  by  winding  canals,  which 
end  in  opi^nings  acatb^red  ovsr  the  surface ;  subatauce  subcartilsginous, 
supported  by  simple  siliceous  spiculse, 

iQe  apedes  exhibit  various  eitenial  forma,  enenutiDit,  bmncbing, 
or  foliaceoua  Dr.  Fleming  includea  them  under  the  title  ^oZieAoniifna. 
[SranalADA] 

HaI.ITHE'A,  a  genus  of  marine  Dorsibtanchiate  Asnelids  be- 
longing to  the  family  Afhroditiia.     [Anhruda.] 

HALKET.akindofSeaL 

HALLIIIHOA,  the  name  proposed  by  LamouroDi  for  a  group  of 
FoesilPo^jfurio, referred  by  many  writeratoJifysnta.  The apherotdal 
Ggure,  contracted  base,  deep  central  pit,  and  pores  on  the  surface, 
Appear  the  characters  most  relied  on  by  Lamouroui.  Ooldfuas  gives 
characters  for  the  genus  Siplvmia  of  Parkinson,  which  may  include 
the  two  species  meotioued  by  Lamouroux  from  the  *icinity  of  Caen 
nnd  the  Vaches  NoiroL  HaUiThoa  eoitabt  of  Lamouroux  is  found  in 
the  Oreennand  of  Normandy  and  England. 

HALLOTLITE,  a  Mineral  named  after  Dr.  Omaliua  d'Halloy,  a 
French  geologist.  It  is  a  bydroos  silicate  of  alumina.  It  ooours 
maraive  and  earthy,  reeemhling  a  compact  steatite.  It  yields  to  the 
nail  and  may  be  polished  by  it.  It  has  a  white  or  bluish  eolour. 
Adbera  t«  the  tongue,  and  small  pieces  become  transparent  in  water. 
It  is  found  at  Lil^  and  at  Bayoona  in  Ptanoe.    It  has  the  following 
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ditioD,  and  in  aonu  of  the  species  the  Isavea  themselvea  appear  only 
in  the  form  of  filiform  ramifications;  and  in  ^i]>)ninf ,  the  developmeat 
of  the  vascular  ay«t«m  of  both  stem  and  learea  is  still  further  rednoed, 
la  like  manner  in  the  Sowera,.ffuZorii^Iiaa  four  petals,  eight  stamens, 
four  atigmas,  and  four  cells  to  ths  ovary ;  PraierpimKa  has  do  petals, 
three  Btamens,  three  stigmaa,  and  three  cells  to  tJia  ovai7;  and 
ffippwti  has  no  petals,  one  stamen,  one  stigma,  and  but  one  call  to 
the  ovary.  This  latter  genua  is  a  cammoD  ulsnt  in  the  manhes  and 
meadows  of  this  oouatry,  where  it  ia  vulgarly  called  MareVTail. 
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HALLOTSITE.     [H*.li.otijte.] 

HALMATORUa    [KAsaiaoo.] 

BALO'DROHA,  libger's  name  for  a  genus  of  Sea-Birds  allied  to 
the  Petrels  and  Albatrosses.    [LiRniA.] 

HALO'NIA,  a  genus  of  Fossil  Plants,  allied  to  Lepidodeainn,  and 
occurring  in  the  Coal  Formation.     [COiL  PLiKm] 

HALORAOA'CE.%,  Hippwidi  ■  small  group  of  Eiogenoua  Plants, 
many  of  which  inhabit  watery  plaOFS,  and  all  of  which  haie  minute 
iacnnppiauous  flowere.  In  consequence  of  the  calyx  being  superior, 
the  embryo  without  much  albumen,  and  aome  of  them  baring  four 
petals,  tbey  are  often  conaidered  to  form  a  peculiar  section  of  Okagra- 
tea,  or  if  separated  from  that  ocder.  are  at  laaat  stationed  in  ths 
immediate  rioiuity  of  it.  Upon  this  si/^position,  they  are  looked  upon 
as  an  imperfect  condition  of  the  Ona^nceous  type,  bearing  the  Sams 
relation  to  it  as  Smig\ai>Tbex  to  Eataeea,  Cluaiudaudea  to  Myrtacta, 
or  AfimoMce  to  other  F<J>ac$it.  But  in  the  present  uncertainty 
regarding  the  true  affinity  of  many  DaturBl  orders  of  planta,  we  must 
not  consider  thia  a  settled  poiut  On  the  contrary,  it  is  not  impro- 
bable that  ifo^aj/oixiE  constitute  an  imperfeot  form  of  the  great  Epigy- 
aons  greup  of  Eiogens,  of  which  Onaqraeeo!  are  only  one  of  Qie 
members.  What  renders  it  peculiarly  difficult  to  determine  the  real 
nffinity  of  this  little  group  i*,  that  as  it  is  now  conatituted,  it  offers 
Btriking  modifications  uf  development  both  in  the  organs  of  vi^getatian 
Uld  those  of  fructification.  While  Haloragu  baa  a  stem  with  a 
complete  vascular  orgaoiBation,  and  regulnrly  constructed  leaves, 
'tfyntifiAjrUiun  baa  ita  vascular  aystem  reduced  to  a  rudimentarj  con- 
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Common  Uirc'a  Tail  [Bippurii  vnlga,  it). 
1,  B  Blngl*  tiamri,  with  Its  t>^lC^  much  coafiiillBd ;  3,  a  Tertliil  SHtion  ot 

vertical  HCtlDR  ot  a  ripe  rrnlt,  ahowlng  the  iK«d  alupnided  In  the  iBterior.  and 
tbe  dlcotjrlcdoncua  embrro. 

Damp  places,  ditches,  and  slow  streams  in  Europe,  North  Amerio, 
Southern  Africa,  Japan,  China,  Aiistnlia,  and  the  South  Sea  lalands 
an  the  resort  of  this  order. 

HALOSCIAS  (Fries),  a  genua  of  Planta  belonging  to  the  natural 
order  Umbellifera,  and  the  tribe  Sattiaai.  It  has  a  calyl  of  S  small 
persistent  teeth  j  the  petals  orate  with  an  infieisd  lobe  and  short 
claw;  the  fruit  elliptical,  terete,  or  slightly  dorsally  oompreased; 
carpels  with  five  sharp  somenbat  winged  ridges;  interstices  and 
oommissure  with  many  vittia ;  seed  not  cohering  to  the  carpel,  without 
Tittsa.    One  speciea  of  this  genua  ia  a  native  of  Great  Britain. 

H.  Seoticitm,  Scottish  Lovage,  ia  foimd  on  rocks  on  the  aea-ooast  of 
Scotland  and  Northumberland.  It  haa  an  herbaceous  stem,  tinged 
with  red,  from  13  to  1 8  tnchns  high. 

(Babington,  MaimaL) 

HALTICA,  a  genus  of  Inaects  belonging  to  the  order  Ooleop- 
ttra,  and  to  the  tribe  OaierKeita  of  the  family  Cytiica.  It  inoludee 
the  insecta  called  Blaek  Pleas,  Tuniip-Flea,  or  Turnip-Fly.  The 
spedea  of  the  genus  Haltiea  are  remarkable  for  their  powar  of 
leaping,  which  is  effected  by  meana  of  the  peculiar  formadan  of  their 
very  thick  hind  legs.  They  are  among  the  smallest  of  beetles,  and 
are  variously  coloured  with  green,  brown,  or  yellow,  often  brightly 
shining.  Some  destroy  the  cabbage,  others  flax,  others  tobacco,  or 
bops  ;  but  the  turnip  is  the  gresteat  suBerer  from  tiia  ravages  of  these 
little  creatures,  which,  though  small  in  size,  are  many  in  number. 

The  apeciee  found  on  the  turnips  ia  the  ff.  Neaomm.  It  ia  about 
one-eighth  of  an  inch  long,  is  rather  Battened,  and  of  a  braaay-black 
eolour,  thickly  doited;  the  wingsaaes  an  greenish-black,  with  a  pate 
yellow  broad  line  on  each,  the  l»se  of  the  antannn  and  legs  of  a  paler 
colour.  The  eggs  are  deposited  on  the  under  side  of  a  rough  leaf 
from  April  to  September.  They  hatch  in  two  days,  and  the  larva 
attsin  perfsctiou  m  sixteen  dajys.  The  chrysalis  is  fixed  in  the  earth 
a  fortnight.  They  love  sunnhine,  warmth,  and  fine  weather,  and  eat 
away  Uie  surface  of  the  young  leaves  of  the  plant  with  Toracity, 
The  larva  feeda  within  the  full-grown  leaf,  in  which  the  egg  haa 
been  laid  and  attached  by  ita  parent,  but  does  little  or  do  miiohief  to 
ths  givinh  of  the  plant    It  ia  the  beetls  which  deatr^a  the  fint 
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smooth  iMTes  or  eotyledoxiB  of  the  turnip.  It  foents  out  the  turnip 
crop  from  a  great  distance,  and  fliee  towards  it  eren  against  the  wind. 
It  feeds  by  night,  and  during  the  day  retires  undfrr  the  cotyledon. 
The  parent  insects  are  to  be  seen  in  the  earliest  fine  days  of  FebruAry, 
and  do  not  disappear  before  the  end  of  October,  but  they  do  not  fe«d 
much  after  the  latter  end  of  September.  There  are  five  or  six  broods 
of  theAe  in  a  summer.  Besides  the  if.  Nemorum,  the  J7. 9imUi$  and 
ff.  fiava  are  also  destructive  to  turnips. 

The  destruction  caused  by  these  insects  may  be  oohoeived,  when,  so 
long  ago  as  1786,  Mr.  Young  stated  that  the  turnip  crop  destroyed  in 
Devonshire  alone  was  valued  at  lOO.OOOi ;  consequently,  many  eutomo* 
legists  have  directed  their  attention  both  to  the  inquiry  into  the  habits  of 
the  animal  and  the  finding  a  remedy  for  the  mischief  it  causes. 
Admirable  essays  on  the  subject  have  been  published  in  the  '  Entomo- 
logical Transactions'  by  Mr.  Le  Keux,  and  in  the  'Journal  of  the 
Agricultural  Society  of  England,'  by  Mr.  J.  Curtis,  which  may  be 
consulted  with  advantage  by  the  farmer. 

Among  the  remedies  which  have  been  proposed  are  fumisation, 
watering  with  weaJc  brine,  steeping  the  seed  in  brine,  applying  lime 
and  soot  to  the  land,  and  the  application  of  wormwood  decoction  and 
road*dust.  The  last  has  been  greatly  recommended  in  Qermany,  and 
there  is  an  essay  on  the  subject^  by  M.  Wundram  of  Dorste,  Hanover, 
in  the  *  Transactions  of  the  Royal  Agricultural  Society  of  Vienna.' 

The  rapid  growth  of  the  turnip  plant  is  the  best  remedy,  and  in 
order  to  secure  this,  plenty  of  seed  of  the  same  age  should  be  sown. 
Deep  digging  and  burning  the  laud  when  the  chrysalides  are  in  it  are 
good  practices.  Sowing  the  surface  of  the  soil  with  gas-lime  two  or 
tiiree  momiuKB  after  the  seed  has  been  sown  has  been  recommended 
as  the  most  effVxstual  remedy. 

HALYMEKITES.  Under  this  generic  name  Sternberg  ('  Flora  der 
Yorwelt')  and  Bronn  ('  Lethsea  Geognostica')  indude  several  species 
of  Fossil  Fucoid  Plants,  found  in  the  slaty  Oolitio  rocks  of  Stonesfield 
and  Soleuhofen. 

HALYSITES,  the  name  given  by  Fischer  to  a  genus  of  Fossil 
Corals,  synonymous  with  Catenipora  of  Gold  fuss.  As  having  priority, 
it  is  adopted  by  Bronn  in  his  '  Letluoa  Geognostica.' 

HAMAMELIDA'CBiG,  Witch  Hault,  a  very  small  group  of  woody 
Exogenous  Plants,  characterised  by  having  a  superior  calyx,  a  defi- 
nite number  of  stamens  half  of  which  are  usually  sterile,  a  2-celled 
ovary,  and  an  embryo  in  the  midst  of  homy  albumen.  There  are 
only  three  genera  in  the  gardens  of  this  country,  Hamamelit,  Tricho" 
claduit  Kua  FothergiUa,  Some  of  the  species  are  laxge  forest-trees, 
afibrding  good  timber,  but  nothing  ii  known  of  any  other  useful 
property  in  the  order.  The  order  is  related  to  BruniaeecB,  Comacea^ 
and  Saxifragaceae,  The  species  come  from  North  America,  Japan, 
China,  and  the  central  parts  of  Madagascar  and  South  Africa.  The 
kernels  of  Hamamdu  Virginica  are  oily  and  eatable.  The  leaves  and 
t)ark  are  very  aBtrin^ent,  and  idso  contain  a  peculiar  acrid  essential  oil. 

HAMBURGH  WHITE.    [BAnTTES.! 

HAMITES,  a  genus  of  Cephalopodous  MoUuaea  proposed  by  Mr. 
James  Sowerby.  ('  Mineral  Conchology  of  Great  Britain.')  It  indudes 
only  fossil  species.  According  to  the  original  views  of  Mr.  Sowerby, 
only  those  chambered  shells  belong  to  Samiiei  which  have  the  form 
of  a  hook  or  siphon  bent  in  one  plane,  with  parallel  but  unequal 
limbs,  and  sinuous  septa.  But  the  specimens  having  these  characters 
appear  always  imperfect ;  and  when  Professor  Phillips  found  in  York- 
ahire  mauy  fossils,  in  other  respects  perfectly  resembling  HamiUea 
described  by  Mr.  Sowerby,  rolled  in  a  plane  spiral,  the  Tolutions  in 
some  species  touching,  in  others  free,  and  in  a  few  terminating  in  a 
straight  elongation  (like  Spirilla)^  he  extended  the  use  of  the  term. 
Dr.  Buckland  has  adopted  this  view  in  his  *■  Bridgewater  Treatise.' 

In  the  *  Transactions  of  the  (Geographical  Society  of  France,'  June, 
11, 1887,  M.  Loveilltf  gives  descriptions  and  figures  of  species  of  fossil 
dphaUpoda^  which  might  be  considered  as  the  spiral  part  of  ffamiUt 
(Phillips),  and  names  them  OrioeenUUei.  Bronn  adopts  this  genui^ 
Mr.  Sowerby  has  recently  been  led  to  very  similar  results,  and  has 
proposed  to  call  the  same  group  JSropteum.  Now,  as  certain  forms  of 
ammonites  in  the  Lias  and  Oolitic  rocks  {A,  Jlmbriatu§)  have  no  very 
obvious  difference  from  Tropanim,  Cfrioceratitet,  or  the  spiral  parts  of 
Scaphiiet  (e.g.  ScaphUe$  Yoannii  in  the  British  Museum),  it  is  evident 
that  the  whole  question  of  the  true  relations  of  these  remarkable  fossil 
genera  to  ammonites  remains  to  be  further  examined. 

Ifamitea  of  the  typical  forms  occur  at  Folkstone,  Hamsey,  and  other 
situations  in  the  Gault,  Greensand,  and  other  cretaceous  beds.  CWoce* 
nUUe$  and  TVopcmm  belong  chiefly  to  the  same  groups  of  rocks  in 
England,  France,  Switzerland,  ko.  Fifty-eight  species  of  Hamittt 
have  been  described.  D'Orbigny  proposes  the  name  HamvUna  for  the 
twenty  species  found  in  the  Neooomian  beds  of  France.  [Tbopjiuil] 

HAMSTER.    [CaiosTUS.] 

HANI).    [Skklkton;  Man.] 

HAND-TREE.    [Cbeibostxmov.I 

HA'PALE.    [Jacohub] 

HARBIN    [Merlanous.] 

HARDNESS  (in  Mineralogy).  The  difierent  degrees  of  hardness 
possessed  by  minerals  of  similsr  external  characters  will  often  serve 
to  distinguish  them  from  each  other.  Mohs  hss  formed  a  scale  which 
affords  an  approximation  in  estimating  the  hardness  of  minerals,  and 
aooording  to  which  it  is  expressed  in  numbers.    The  substances  which 


he  uses  are  such  as  are  esstly  obtained  in  a  state  of  purity.    They 
are: — 

1.  Talc,  white  or  greenish. 

2.  Rock-salt,  pure  and  deaveable ;  and  gypsum,  uncrystallised 

and  semi-translucent. 

3.  Calcareous  spar,  deaveable. 

4.  Fluor-spar,  which  cleave«  perfectly. 

5.  Apatite,  the  asparagus-stone,  from  Salzbuig. 

6.  Adularia. 

7.  Rock  crystal,  limpid  and  transparent 

8.  Topaz. 

9.  Corundum,  from  Bengal,  with  smooth  fractured  faces. 
10.  Diamond. 

Any  mineral  which  neither  scratches  nor  is  scratched  by  any  one 
of  the  substances  above  named,  is  stated  to  possess  the  degree  of 
hardness  expressed  by  the  number  opposite  that  mineral  Thus, 
supposing  a  body  neither  to  scratch  nor  to  be  scratched  by  fluor-spar, 
its  hardness  is  represented  by  4 ;  but  if  it  should  scratch  fluor-spar, 
and  not  Apatite,  then  its  hardness  is  stated  to  be  from  4  to  5. 

Another  method  of  trying  the  hardness  of  minerals  is  passing  them 
▼0ry  gently  over  a  fine  hard  file,  and  judging  by  the  touch  aud  appear- 
ance of. the  file  as  to  the  degree  of  hardness.     [Mihbbalogt.] 

HARE.     [Lfporida] 

HA  RE-BE  LL    [Campanula.] 

HARE'S-EAa    [BuPLEUEUM.] 

HARELDA.    puCKS.] 

HARKANG.    [Strioidjb.] 

HARMODYTES,  a  genus  of  TubuLir  Stony  Corals,  proposed  by 
Fischer  and  adopted  by  Bronn.  The  same  species  were  afterwards 
designated  by  Guldfuss  Syringopora,  a  name  generally  adopted. 

HARMOTOME  {Andreolite;  SreinUe),  This  mineral  occurs  in 
attached  crystals,  generally  intersecting  each  other  lengthwise.  Pri- 
mary form  a  right  rhombic  prisuL  Cleavage  parallel  to  the  primary 
planes,  and  to  both  the  diagonals  of  the  prism.  Hardueat*,  4 '5.  Colour, 
grayiiih-reddish,  yellowish- white.  Fracture  uneven.  Lustre  vitreous, 
and  sometimes  pearly ;  streak  white.     Specific  gravity,  2'85  to  2 '4. 

By  acids,  unless  heated,  Harmotome  is  scarcely  acted  upon.  Before 
the  blow-pipe  it  fuses  into  a  clear  glass.  It  occurs  at  Strontian  in 
Scotland,  and  at  Andreasberg  and  Uberstein  in  Germany. 

The  analyses  of  this  substance  do  not  greatly  differ  in  general.  The 
Harmotome  of  Strontian  yielded,  by  the  analysis. of  Mr.  O'Connell — 

Silica 47-04 

Alumina .    16*24 

Barytes 20*85 

Lime .      0*10 

Soda  or  Potash 0*88 

Water 14*92 

99-08 

HARPA.    [EirTOicosTOicATA.l 

HARPAGON.    [FalconidjlI 

HARPAGUa    [Talookida] 

HARPA'LID JS,  an  extensive  family  of  Coleopterous  Insects  of  the 
section  Otodephagct,  the  species  of  which  are  distinguished  by  the 
tarsi  of  the  two  anterior  pairs  of  legs  being  dilated  in  the  male  sex. 

In  these  insects  the  tibiss  of  the  anterior  pair  of  legs  have  always 
a  deep  notch  on  the  inner  side ;  the  head  is  almost  always  short  and 
rounded  in  front ;  the  thorax  is  generally  broader  than  long,  some- 
what convex,  but  slightly  narrower  behind  than  before,  and  nearly 
equal  in  width  to  the  elytra.  The  body  usually  approaches  more  or 
'  less  to  a  cylindrical  form ;  the  elytra  are  almost  always  rounded  at 
the  apex,  and  never  truncated  at  this  part.  They  are  usually  found 
under  stones. 

Of  the  family  Bctrpalidce,  Dejean,  in  his  '  Species  G^n^ral  des 
Co\4opikm,*  enumerates  27  genera :  othen  however  have  been  dis- 
covered since  the  publication  of  that  work. 

The  number  of  species  known  is  probably  upwards  of  600. 

The  most  convenient  way  perhaps  of  grouping  the  genera  of  this 
family  is  to  take,  in  the  fint  place,  the  form  of  the  mentum  as  a 
guide.  We  then  find  almost  all  the  species  divided  into  two  great 
groups,  those  in  which  the  mentum  is' simply  emar^ginated,  and  those 
in  which  there  is  a  small  projecting  process  in  the  middle  of  the 
emai^ginatlon.  Besides  these  there  are  certain  species  (the  natural 
situation  of  which  is  perhaps  somewhat  doubtful)  which  have  the 
mentum  trilobed,  and  there  are  othen  in  which  the  mentum  is 
bilobed. 

The  YariouB  genera  described  by  Dejesn  are  ss  follows : — 

Section  I. — Menium  trilobed. 

Genua   1.  PeUcium  (Kirby),  containing  2  species,  both  inhabiting  the 
Brazils. 
2.  JBripus  (Hopfner),  containing  2  species,  one  of  which  is 
from  California,  the  other  inhabits  Mexico. 

Section  IL — Mentum  bilobed. 

Genus   3.  Promeeodenu  (Dejean),  of  which  there  i»  one  speoies  from 
Australia. 
4.  Oyelctomvt  (Latreille),  containing  2  species,  one  from 
India,  the  other  from  Senegal 
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Section  IIL — ^Mentuxn  emaxgiimte,  and  without  centnl  tooth. 

Genui   5.  Vaptus  (Fischer) ;  2  species.    Found  in  North  America. 

6.  CratofpuUhut  (Demean) ;  1  species.  Probably  from  Buenos 

Ayres. 

7.  Agonodenu  (Dejean) ;    5  species;    three  of  which  are 

Arom  North  America^  one  from  India»  and  one  from 
Senegal 

8.  Barytomua  (Dejean);  two  speoiea  from  India,  and  one 

from  Mexico. 

9.  Amblygnathut  (Dejean);  5  speoiea.     All  inhabitants  of 

Cayenne. 

10.  Platymetopus  (Dejean);  10  species     From  Africa  and 

India. 

11.  Sdenaphonu  (Dejean);    59  species.      From  North  and 

South  America. 

12.  Anitodactyltis  (Dejean) ;  23  speoiea.  Chiefly  from  Europe 

and  North  America. 
18.  Bradyhanui  (Dejean) ;  8  species.    From  Senegal 
14.  Stenolophui  (Megerle) ;  22  species.    Almost  all  European. 

£^eotion  lY. — Mentum  emarginate,   and  with  a  small  projecting 

process  in  the  middle. 

O'enuB  15.  CS'aioeenu  (Dejean) ;  1  species.    From  Brazil 

16.  SomopUUvs  (Dejean) ;  1  species.    From  Senegal 

17.  Axinotoma  (Dejean);  1  species.    From  Sen^^ftl 

18.  Acinopna  (Ziegler) ;  6  species.    Chiefly  European. 

19.  Cratacanthut  (Dejean) ;  3  species.  From  North  America. 

20.  Pctrameetu  (Dejean) ;  2  species.    From  South  America. 

21.  Geodromvt  (Dejean) ;  1  species.    From  Senegal 

22.  HypoWhuB  (Dejean);   18  species;  the  greater  portion 

of  which  inhabit   Africa.    .  Four   are    from    South 
America. 

23.  Oynandromorpkut  (Dejean) ;  1  species.    From  Italy  and 

South  of  Franceu 

24.  Ophonut  (Ziegler) ;  45  species.    Chiefly  European. 

25.  Harpalua  (Lntreille) ;  134  species.    From  Europe,  Asia^ 

Africa,  America,  and  Australia. 

26.  Oeobcmut  (Dejean) ;  2  species.    From  the  Cape  of  Good 

Hope. 

27.  Acupalpm  (Latreille);   46  species.      Chiefly  European. 

There  are  however  species  found   in  all  the  other 
quarters  of  the  globe. 

28.  Tetragonoderui   (Dejean);    Africa,    India*   and    South 

America.    One  species  is  found  in  North  America. 

29.  Trechut  (Clairville) ;  22  species.    Chiefly  European. 

80.  Lachnophorus  (Dejean) ;  4  specnes ;   three  of  which  are 
from  South  America,  and  one  from  North  America. 

For  the  characters  of  the  genera  and  species  above  alluded  to,  we 
must  refer  our  readers  to  K.  Dejean's  work  which  has  been  quoted, 
and  for  the  British  species  to  Mr.  Stepheus's  '  Illustrations  of  Bfitiiih 
Entomology.'  We  have  followed  Dejean  in  restricting  the  family 
Sarpalida  to  such  species  only  as  will  come  under  the  definition 
given  at  the  commencement  of  this  article.  Two  very  distinct 
groups  are  included  in  the  family  Harpalida  as  defined  by  Mr. 
Stephens. 

(Stephens,  lUuatrations  of  BrUith  Entomology;  Dejean,  Speeiu 
Geniral  da  CoUopUrea,) 

HARPES,  a  genus  of  Fossil  Onutacea  [Trilobites],  from  the 
Devonian  Steata. 

HARPT-EAQLE.    [Falconida 

HARPY  A.    [CHiiROFrKRA.] 

HARPYIA.    LFalconidaJ 

HARRIER,  tbe  English  name  for  the  hound  employed  in  hunting 
the  Hara  The  size  and  breed  of  the  Harrier  depend  upon  the  taste 
of  the  owner,  and  that  is  most  frequently  regulated  by  the  nature  of 
the  country  in  which  the  pack  is  to  hunt.  Mr.  Beckford,  a  great 
authority  in  such  cases,  says,  **  The  hounds,  I  think,  most  likely  to 
^ow  you  sport  are  betweeu  the  large  slow-hunting  harrier  and  the 
little  fox-beagle ;  the  former  are  too  dull,  too  heavy,  aad  too  slow ; 
the  latter  too  lively,  too  light,  and  too  fleet.  The  firsts  it  is  true,  have 
meet  excellent  noses,  and  I  make  no  doubt  will  kill  their  game  at 
last  if  the  day  bo  loDg  enough ;  but  you  know  Uie  days  are  short  in 
winter,  and  it  is  bad  hunting  in  the  dark.  The  other,  on  the  contrary, 
fling,  dash,  and  are  all  alive ;  but  every  cold  blast  affects  them,  and  if 
your  country  be  deep  and  wet  it  is  not  impossible  that  some  of  them 
may  be  drowned.  My  hounds  were  a  cross  of  both  these  kinds,  in 
which  it  was  my  endeavour  to  get  as  much  bone  and  strength  in  as 
small  a  compass  as  possible.  It  was  a  difficult  undertaking.  I  bred 
many  years,  and  an  infinity  of  hounds,  before  I  could  get  what  I 
wanted.  I  at  last  had  the  pleasure  to  see  them  very  handsome; 
small,  yet  very  bony ;  they  ran  remarkably  well  together,  went  feet 
enough,  had  all  the  alacrity  that  could  be  desired,  and  would  hunt 
the  coldest  scent." 

Hare-hunting,  it  has  been  said,  is  generally  followed  by  sportsmen  in 
the  decline  of  life ;  though  when  the  disuict  is  tolerably  open,  and  the 
bare  'flies  the  country,'  there  is  often  opportunity  for  a  good  horse 


and  bold  rider  to  show  themselves.  But  these  capital  runs  come  'few 
and  far  between,'  and  the  old  fox-hunter  can  seldom  brook  the  change. 
In  a  close  or  woody  district,  the  constant  repetition  of  the  same 
scene,  and  the  discovery  that  in  consequence  of  a  sudden  double  of 
the  hare  a  rustic  upon  his  galloway  who  knows  the  country  is 
frequently  as  near  the  hounds  as  the  man  who  is  mounted  on  a  firat- 
rate  hunter  and  has  taken  some  daring  leaps,  prove  rather  disgusting 
both  to  the  ardour  of  youth  and  the  experience  of  age. 

HARRIER  (Ornithology),  a  name  applied  to  certain  Hawks  {Cfiretu). 
[Falconida] 

HARRINUTONITK    [Natbolxtb.] 

HARTITE,  a  Mineral  occurring  crystallised.  Primaiy  form  an 
oblique  rhombic  prism.  Cleavage  imperfect.  Colour  white.  Lustre 
somewhat  greasy.  Translucent.  Hardness  I'O.  Specific  gravity 
1*046.  Found  at  Oberhart,  in  Austria.  The  following  is  an  analysis, 
by  Schrotter : — 

Carbon 87-478      • 

Hydrogen  .  12048 

99-621 

HART'S-TONOUE.    [SooLOPEKDRnJH.] 

HASSELQUISTIA,  agenus  of  plants  named  by  Linnssus  in  honour 
of  Frederick  Hasaelqtiist,  M.D.,  his  pupil,  who  travelled  in  the  Holy 
Land.  It  belongs  to  the  natural  order  UmheUifenx,  and  t6  the  tribe 
Tordylinetg,  The  species  closely  resemble  tho^e  of  TordyliuMf  and 
are  regarded  by  some  botanists  as  monstrous  forms  of  this  genus. 

HJ^SELTIA,  a  genus  of  Plants  belonging  to  the  natural  order 
ApoeytMcefB,  It  has  a  5-parted  permanent  calyx ;  a  corolla  with  the 
tube  contracted  in  the  middle ;  the  throat  naked ;  the  limb  campanu- 
late,  5-parted,  and  contorted.  The  stamens  are  inserted  in  the  throat. 
Anthers  large,  cuspidate,  callous  at  the  back,  adhering  to  the  stigma ; 
the  ovary  double,  surrounded  by  a  fieshy  ring;  stylcH  2;  stigma 
clavate ;  follicles  2,  distinct^  and  long ;  seeds  with  a  stipitate  coma 
at  the  lower  end. 

H.  arhorea  is  found  in  Java,  near  Tjampiam.  It  is  a  handsome  tree, 
with  oval  leaves,  rather  acute  at  each  end,  smooth  above,  paler  and 
a  little  downy  on  the  under  side..  The  flowers  are  large,  yellowish- 
white,  in  axillary  fascicles.  In  Java  the  milk  obtained  from  the  trunk 
by  incision,  mixed  with  honey  and  reduced  with  boiling  water,  is 
employed  as  a  powerful  drastic  for  destroying  the  tape-worm ;  it  is 
however  apt  to  produce  inflammation  of  the  intestines,  and  in  some 
cases  has  proved  fatal. 

(Lindley,  Flora  Medico,) 

HASTINGS  SANDS.  The  middle  group  of  the  Wealden 
Formation,  which  constitutes  the  uppermost  part  of  the  Oolitic  system 
in  England,  is  thus  named  from  its  characteriatic  development  around 
Hastings  in  Sussex.  In  the  Hastings  Sands  we  may  distinguish  four 
divisions,  which  lie  in  the  following  order : — 


The  Horsham  Beds 


The  Tilgate  Beds 


The  Tilgate  Beds 
The  Ashbumham  Beds 


f  Fawn-coloured  sand  and  friable  sand* 
'  \  stone :  good  flagstone  occurs  here. 
Sandstones  often  oalcareous,  with 
various  grits  and  oonglomeratea, 
resting  on  blue  clay.  These  have 
yielded  a  considerable  number  of 
Clonic  remains,  plants,  MoU^uea, 
fishes,  and  reptiles  of  gigantic  dimen- 
sions. [IoUANODON;  UTLiSOSAURU&] 
{White  sand  and  friable  sandstone, 
alternating  with  clay. 
{Nodules  and  beds  of  limestone,  alter- 
nating with  clays  and  sandstones. 


The  axis  of  elevation,  or  forest  ridge  of  the  Weald  of  Kent  and 
Sussex,  is  chiefly  formed  of  Hastings  Sands,  which  rise  in  Crow- 
borough  Beacon  to  804  feet  above  the  sea.     [Qeolooy.] 

(Mantell,  Tilgate  Forett ;  Fitton,  Otology  of  ffastings,  &c.) 

HATCHETINE  {Minp-al  Adipocire),  This  substance  occurs  in 
thin  &ikes  in  the  cavities  of  the  ironstone  of  South  Wales.  It  is 
very  soft,  somewhat  granular  in  appearance;  translucent;  colour 
yellowish-white  or  greenish;  not  elastic;  inodorous;  combustible. 
It  melts  at  170%  and  is  soluble  in  ether. 

According  to  Professor  Johnston  it  consists  of — 


One  atom  of  Carbon 
One  atom  of  Hydrogen 


85-910 
14-624 


-100-584 


HATTERIA.    [DRACONnrA.] 

HAUSMANNITK    [Manoaitbek.] 

HADYNE  {^Laiidlile)t  a  Mineral  occurring  in  detached  rhombic 
dodecahedral  crvstals,  also  granular  and  masssive.  The  primary  form 
is  the  cube.  Cleavage  parallel  to  the  diagonal  planes  of  the  cube, 
indistinct  Fracture  imeven.  Brittle.  Haniness,  5-5  to  6*0.  Specific 
gravity  2*68  to  8.  Colour  when  opaque  indigO'blue,  when  translucent 
blue  or  bluish-green;  streak  white;  lustre  vitreous.  The  massive 
varieties  are  amorphous ;  structure  giimular,  compact.  When  heated 
in  an  acid  it  becomes  gelatinous  and  transparent.  Before  the  blowpipe 
it  fuses  with  borax  into  a  clear  glass,  which  becomes  yellow  on 
cooling.    This  mineral  is  found  in  the  cavities  of  lavas  and  in  the 


I 


n  HAWFIKCH. 

frtgm'vU  of  nx^  sjeoted  from  Veannos,  uid  kbo  nnbadded  In 
pumioe  ind  Irtk  Dear  AodeAwoh  on  tba  Khiiie,  Slo.  According  to 
Uaeliu,  tba  mineral  from  Marina  yielded — 

siii(» ssa 

Alamioa ISST 

Fotaah IB'iS 

Umt 12-00 

Bnlphiuic  Add    : 12-80 

Oxida  of  Iron llS 

Water 1-20 

M-66 

HAWFUfCH.    [CooooTHUDBTn.j 
HAWK.    [FALOosm*] 
HAWK-MOTH.     [SrBntaiD*.] 
HAWE-WEED.    tH'«"0"'»L) 
HAWKS'-BELL  TOHTLE.    [CHzLONli.] 
HAWTHOBM.    [CKAixava.] 

HA7DENITE,  a  Hiaeral  reaembliug  Cftabatite  in  the  appeannoc 
of  ita  cryaUli,  but  ii  desoribed  u  having  an  oblique  rhambio  priam. 
It  occurs  with  BaUoHdilt. 

HAYESINE  {Boncaidit),  a  Uineial  occurring  id  globular  mnoes 
of  a  Sbroua  structure,  baring  cxtomidly  a  brown  colour ;  \>hen  broken 
these  mauea  appear  to  be  formed  of  anow-nhita  delicate  Gbrei,  inter- 
woven, cuned,  and  knotted.  The  lustre  is  satinlika,  and  tbe  Sbraa 
■o  soft  ne  to  cnjab  readil;  between  tbe  fingers.  It  inctases  fragments 
of  atgillaceoua  alat«,  vitb  brilliant  and  perfect  crystals  of  Qlauheritt, 
which  are  aDmetimes  peoetrated  by  the  fibres  of  this  minaraJ.  Found 
in  the  province  of  l^iapaca,  Peru.  The  following  is  an  analysia 
(after  drjiog  at  160°  Fahr.)  :— 

Boradc  Acid lO'lll 

Lima 18-889 

Water 35-000 

100- 

HATTORITE.    {Stt  Sdpplesuht.] 
HAZEL     [CoHTuis.] 

HAZEL-NUT,  the  fruit  of  the  wild  bush  of  Oaryliu  Av^Uma, 
uncbangsd  and  unimproTed  by  cultivation.  It  differ*  from  the 
domesticated  varietiea  only  in  being  smaller  and  rather  mora  bwdy. 

[COBILCB.] 

HEAD.    TBraik;  Skbletok.J 
HEAEIN6.    [EiB,] 

HEART  ia  the  central  organ  of  the  circulation,  and  by  its  altamate 
Mntraclions  and  dilatations  eiercises  the  principal  power  by  which  the 
bloo'l  is  moved  through  the  bodies  of  the  higher  anirnjilii,  Its 
anatniny  and  physiology  will  be  made  most  easily  intelligible  by  cod- 
eideriug  first  the  principal  varieties  of  (he  circulatiou  or  other  motion 
of  nutritive  fluid  which  occur  in  the  animal  kingdom;  bearing  in 
mind  that  the  main  objecto  for  which  such  a  motion  ia  required  are 
a  constant  supply  of  fluid  adapted  for  their  nutrition  to  all  parts  of 
the  body,  and  ita  regular  exposure  to  the  influence  of  atmospheric  air, 
that  by  the  proceaa  of  raapiration  it  may  be  fitted  for  maintaining  the 
life  of  the  MDimal. 

The  eimplest  mode  by  which  a  distribation  of  nutritive  fluid  is 
effected  is  by  means  of  nuaificatiooi  proceeding  from  Ihs  itomaob  or 
intestinal  canal  to  varioua  parte  of  the  body,  which  oocun  in  the 
polyps,  Infmona,  intestinal  worms.  Echini,  ilediua,  and  other  loo- 
phytea.    In  all  these  the  digestive  canal  and  tbe  circulating  ayatem 
form  but  one  appaiatua:   tbe  food,  which  in  the  bibber  animals 
requires  a  complicated  process  of  assimilation  before  it  is  fitted  to 
move  with  tbe  blood,  is  in  them  already  adapted  for  nutrition.    In 
moat  of  them   currents  can  be  seen  psasing  in  opposite  directions 
■long  tbe  canals  openine  into  the  digestive  cavity,  exactly  like  those 
well  anow&to  exist  in  ue  stems  of  C%ane  and  other  plsnta,  and  proba- 
bly produced  by  the  motion  of  ciliie  which  line  the 
tabes,  but  are  too  minute  to  be  discerned  in  all 
cases  even  with  the  microscope.    In  many  instances 
however  cilia  have  been  observed,  as  in  the  case  of 
(7ranlia    among    the    sponges.        Cilia  have   also 
been  shown  to  exist  and  to  cause  the  currente  ob- 
served in  many  of   the  Dcmidta.     {'  Quarterly 
Journal  of  Hicroscopical  Science,'  vol.  iL  p.  234.) 

In  the  Ptanaria  and  some  of  the  Tranaloda  a 
separate  vascular  ayvtem  has  heen  dlsccvered  in 
addition  to  the  ramified  digesUve  tubea  In  the 
former  the  main  trunk  has  the  shbpe  of  an  oval 
loop  (a,  A,  e,  d),  from  which  capillary  networks 
arise  anid  oommuuicate  freely  together,  and  with  a 
dorsal  median  vessel  <«). 

These  vessela  have  been  seen  contracting  and 

dilating,  but  no  regular  couise  of  fluid  has  yet 

be«D  dtsuemed. 

A  more  perfect  form  of  circulation  of  thja  kind  Ia  found  in  the 

Attiulida,  and  it  lial  been  closely  observed  by  Hiilter  in  the  teecb,  aa 

ahown  in  the   next  drswiirg.      There  are  two  main  lateral  veasela 

(&,  h,  e,  c),  communicating  at  tbeir  eitremitiea  and  by  transvetne 

brunchea  with  each  oUier,  and  with  a  third  central  vessel  (a,  a,  a), 

which  contaiua  within  it,  bathed  in  its  blood,  the  nervous  cord,  and 

presents  knot-like  swellings  at  the  came  situations  as  that  cord  does. 


HEART.  n 

Alternate  motJoni  of  the  blood  may  be  seen  in  these  veaaab :  at  one 
moment  the  lateral  veasel  (b,  b),  and  tbe  central  (a,  a,  a),  with  tbe 
communicating  branches  between  them,  are  seen  filled  with  blood ; 
while  the  other  lateral  Te<»l  \c,  e)  and  its  branches  an  empty.    In 
tbe  nrit  moment  e,  c  and  it4  branches  are  filled,  white  a  and  b  m 
empty ;  so  that  one  later^  vessel,  and  tbe  central  one,  are  always 
opposed  in  action  lo  the  other  lateral  one.    The  central  continues 
acting  with  one  of  the  lateral  for  20  or  2G  put- 
aationa,  and  then  its   relation  changes  and  it 
acts  in  unison  with  *.he  other.     During   the 
contraction  of  a  lateral  vessel'  the   blood  evi- 
dently flows  &om  it  throufih  the  middle  trans- 
verse vessels  over  to  the  other  side,  and  in  the 
next   moment   retuma     The   contraction  pro- 
ceeda  gradually  from  behind  forwards,  so  that 
a  wave  {as  it  were)  of  blood  is  seen  passing 
bota  one  r-nd  of  tbe  lateral  and  of  the  central 
Teasel  to  the  other,  and  then  returning  in  the 
contrat7  direction  through  the   other  lateral 
vesseL    In  this  manner  it  is  probable  that  a 
mnstaot  circulation   ia  maintained   along   the 
sides  of  tbe  animal,  and  ita  direction  seems  to 
be  changed  after  every  eight  or  thirteen  pulsa- 
tions.    The  same  general   type   of  circulating 
system  is  found   in   earthworms    and   all  the 
other  A  niulida. 

Hitherto  nothing  has  been  seen  which  could 
fairly  be  called  a  heart,  nor  have  the  vessels 
presented  any  characters  by  which  tbey  could 
tie  arnarated  into  systems  of  arteries  and  veins, 
for  all  alike  seem  to  perform  at  different  timea 
the  functions  of  both.  A  more  distinct  division 
of  tbe  parts  of  the  circolating  system  is  found 
in  insects.  They  have  a  Iarg«  vossfI  (a,  a)  run- 
ning along  the  back,  divided  by  numetoos  con- 
StrictiODsinto  a  series  of  communicating  cavities, 
between  which  Uiere  are  lat^-rnl  openings  through 
which  the  blood  is  iwcived,  and  which  are 
guarded  by  valves  to  prevent  the  blood  from 
flowing  out.  Through  this,  which  iscommouly 
called  tbe  dorssl  artery,  but  which  may  rather 
be  regarded  as  a  series  of  ventricles,  tba  blood 
passes  from  behind  forwards,  diverging  into 
small  streams,  one  of  which  flows  to  each  of 
the  ontenns,  feet,  Ac  No  distinct  vessels  aa  be  detected  in 
which  these  minor  currents  may  run;  they  seem  simply  to  pass 
through  the  varioua  tissues,  and  having  arrived  at  their  desti- 
nations, to  form  there  into  arches,  aqd  return  and  empty  themselvee 
into  abdominal  vn- 
■els  b,  b,  which  may 
be  regardt'd  as  veins, 
and  through  which 
the  blood  flowing 
from  before  bock- 
vrard  ia  returned  into 
the  dorsal  artery 
through  tbe  com- 
munications which 
exist  between  them 
acd  the  posterior 
port.  Tbia  is  also 
tbe  plan  of  tbe  circu- 
lating syatam  v'licb 
with  varioua  modi  fl- 
ea tiona  prevails  in 
tbe  ArtKhiada  and 
the  lower  OwliUHi. 
In  the  ordere  al- 
ready turntioned  no 
special  arrangement 
of  vessels  baa  been 


to  the   influence  of 
the  air.    Either  the 
whole  or  part  of  the 
blood  undergoea  re- 
spiration on  the  whole 
sutfaoe  of  the  body, 
or  at  tba  trachea,  or 
tbe  vesicles  artanged 
in   especial   systema 
for  that  purpose.    In 
those  which  follow  however,  we  shall  observe  a  separate  and  compli- 
oatfld  respiratory  apparatus;  and  that  the  form  of  the  heart  and  its  luge 
'         I  adipted  in  accurate  comspondenoe  with  that  of  the  gills  or 
ngs,  ana  according  as  the  whole  or  part  of  the  blood  is  required  to  be 
[poeadat  esch  round  of  the  circulation  to  the  influence  of  ttie  sir. 


n  HEABT. 

The  ilmplMt  kind  of  *  iMMi,  formiDg  k  diBned  onit^,  ii  found  io 
tbs  larger  Decapnda,  uid  nmB  othar  Cmtlaeta.     The  anoezcd  ikelch 

reprenntB  the  heart  and  Urge  artariei  of  the  lobster.  There  ii  ■ 
■in  de  cavity  or  Teutricla  (a),  into  vhich  the  Krteri*!  blood  flowi  from 
tha  '  ilia  bj  Teaaala  vhich  unite  into  two  trunka,  whoes  orifieei 
(b,  b)  are  protectsd  b;  TalTis.  SLi  main  arteries  proceed  from  the 
basrt ;  tho  three  anteriar  (e,  e,  e)  go  to  the  bead  ;  two  from  iU  inferior 
part  to  tbs  liver  ;  and  the  largeat  of  all  (d)  from  ita  posterior  put. 
Thia  laat  gtves  off  a  auperficial  and 
a  deep  artarjp  to  the  tail,  and  then 
cnrviag  forwards  uodsr  the  iter- 
Dum,  gives  branches  to  the  feet  and 
deep  arteries  to  the  bead.  From 
these  the  blood  returns  by  veins 
into  a  number  of  veuous  sinuses 
which  lie  at  the  sides  by  tfaa  arUcu- 
laUuns  of  the  legn  witb  tba  ohest, 
and  ell  communicate  together. 
From  them  braachinl  artanes  pro- 
coad,  whioh  run  ou  the  outer  edge 
of  the  gills,  and  pass  through  capil- 
lary TeoHeli  ID  them,  taroiinabiig 
in  braocbial  veinH  which  uoita  into 
two  truuks  that  opsn  into  the  heart. 
Id  moat  of  the.  MoUtuca  tha 
blof>d  Sawing  thruugh  tha  bran- 
chial vrioB,  instead  of  being  poured 
directly  into  the  Tentrical,  is  re- 
ceivFii  first  into  an  auricle,  preeent- 
iug  the  Grat  instance  of  a  heart 
with  more  than  one  cavity.  Id 
moat  of  the  Qattervpoda  and 
Pieropoda  the  auricle  is  single  ;  in 
the  bivalves  the  auricle  is  inoiitly 
double.      In  the    latter    diviaioo, 

the  blood,  collected  from  tba  systemic  veius  into  one  venoaa 
reservoir,  befor  going  to  tha  gills  passes  by  numaroua  branches  into 
a  npoDsy  tiuue  consisting  of  lacuns,  whitb  Bojanus  calls  a  lung, 
and  others  a  kidoay.  From  this  a  few  braaches  pass  at  once  into  the 
auricles,  but  Ihn  greater  number  go  as  branchial  arteries  to  the  gills. 
Id  the  brachiopodfl  the  nstemic  vantricla  is  also  double,  each  cavity 
giving  rise  to  an  aorta.  In  these  casea,  although  the  auricle  is  double, 
it  is  not  to  be  regarded  as  representiog  the  two  auricles  of  wann- 
blwded  animals,  of  which  one  recaivn  tha  blood  from  Uie  system, 
th«  oth«T  from  tha  lungi.  since  here  the  two  anriclea  have  the  same 
fuooiion,  aod  IhEra  are  two  for  the  sake  of  conveniauoe.  Id  the  oyster 
llier  srs  uniteil  into  one  cavity.  But  tha  most  singular  form  of  heart 
in  ibis  ciHSB,  and  one  of  much  interest  aa  presenting  all  the  cavities 
separated,  which  in  higher  classes  are  united  in  one  body,  is  that  of 
the  01  tUa-GBh.  The  blaod  paesea  io  it  from  a  systemic  or  oantral  ven- 
Irid  j  (s),  through  like  aorta  euperior  (fr),  and  inferior  (<),  and  ia  thenoe 


d*4>vibuted  InrouEbout  the  body,  whence  it  is  collected  into  six  vens 
SiriE  Irf,  d,  d.  d,  d.  d\.  wbicli  open  into  two  brancbial  aiiriclea  (s,  e), 
oinductJne  iut"  two  brsnchial  vpotrides  (/,/!  by  which  it  Is  forced 
through  biancliisl  arteries  (j,  g,  g).  From  the  axtrfmitiea  of  Uieso  !t 
is  rpcaived  into  branchial  veini,  cf  which  that  of  the  left  side  (A)  is 
here  shown,  which  open  it>to  the  two  systemic  auricles  (i,  «),  conduct- 
iog  again  into  the  systemio  ventricle  (a).  Hera  then  we  have  the 
HIT.  mn.  dit.  vol.  hl 


Among  vertebrate  aoimabi  the  simplest  form  of  heart  is  found  in  Fish 
They  have  a  fingle  auricle   (a,  a),  which  receives  th«  blood  from  iiht 
tnmks  of  tha  veins  of  the  whole  body  (J>,  b),  and  commuuicatas  with 
a  single  ventriola  (e), 
which      forcea       tha 
blood    ioto    an    srts- 
rial  trunk  with  a  coo- 
tractUe     bulb      {d). 
From  this  trunk  ail 
the  branchial  arteriea 
(i,  e)  arise,  and  passing 

to    the    gills,    divide 

there    into    capillary 

branchea     The  blood 

thuB    aerated    passes 

on,  aod    the    arches 

again    unite    into    a       "'  a 

common   trubk    (/), 

the  true  aorta,  which 

runs  along  the  under 

surface  of  the  apica,  , 

and  sends  the  biood 

to    all   parts   of    the 

body.     From  theso  it 

ooUecta  again  into  the 

qnttemia  vans  (i,  b), 

by  which  it  ia  cari4ed 

back  lo  the   auricle. 

The    same    type     of 

formation  is  found  in 

tha      reptiles     which 

have  gills,  as  in  the 

pTOlt^ta      in      their 

adult  state,  and  in  the  larvts  of  many  which  at  Uiat  period  also 

breaths  by  gills. 

In  I^sh  ul  the  blood  is  subjeoted  to  the  respiratory  precen  befortt 
it  passes  to  the  body  :  in  the  Reptiles,  which  breath  in  air,  and  have 
therefore  a  much  more  complete  exposure  of  the  blood  to  it  than  flsh, 
who  breathe  only  tha  air  that  is  dissolved  in  the  water,  only  a  part  is 
exposed  befora  entering  the  general  circulation,  but  the  modvs  in 
which  this  ia  effected  very  greatly.     The  annexed  sketch  represents 
the  circulatory  syatam  of  tha  Frog  in  ib  perfect  state.     It  baa  a  aio^e 
ventricle  (a),  from  which  arises  a  single  aortjc  trunk  {£),  from  which 
proceed  the  two  pulmonary  arteriea  (e,  c),  conveying  thjat  part  of  the 
blood  which  ia  to  undergo  respiration  to  tite  lungs  (a,  d),  whsnoe  it  is 
returned    by   pul- 
monary vaiaa  (r,  e). 
From    the    same 
aortic   trunk  four 
other  arteriea  ariae, 
two       of     which, 
forming      arches, 
unite  to  form  the 
dorsal  aorta,  while 
the  two  uppermost 
are  diatrihuCed  to 
theheadaad upper  _    > 


tb( 

these  arteries  in  all 
parts  of  the  body 
the  blood  is  col- 
lected  into   large 

which  open  into 
tiie  double  auricle 
if,  f),  from  which 
the  aerated  blood 
fi»m  the  lungs  and 

the  ioipure  blood  from  the  system  pass  separately  into  ths  oommon 
ventricle,  in  which  they  are  intimately  miiad.  In  other  reptiles 
the  ventricle  is  more  or  leas  completely  divided  by  a  septum, 
which  io  the  Croeodihit  lucitu  separatee  it  into  two  distinct 
cavities,  one  connected  with  a  pulmonary,  tho  other  with  a  syatemlo 
aorta;  in  soma  other*  the  septum  is  nearly  complete,  and  the  mixtora 
of  the  two  kinds  of  blood  is  supposed  to  be  prevented  by  a  valve ; 
..     ......_.  ,_  _g  ,„,^i  that  the  blood 

_jrta,  which  runs  along  the  spine,  is  formed,  as  in  the  frog,  of  two 
arches,  and  in  those  which  have  SHparata  ventricles  a  branch  proceeds 
from  each  to  form  it,  so  that  while  the  head  and  upper  extremitiea 
are  supplied  with  pure  arterial  blood  Avm  the  left  aide  of  tha  heart, 
the  lower  portion  of  tha  body  receives  a  mixed  blood  from  tlia  left 
aide  and  ths  risht. 


Lullj,  ws  urir*  at  ths  oomplotv  doubla  dreuUtioo  of  Iftn 
(Jfaaxnalia)  uid  Biids,  to  whidi  moaia  of  the  Farms  juit  deacribed 
nuhko  TBry  cIom  approxinuitiopB.  Id  all  of  them  tha  blood  an-irM 
M  ^«  h<ut  from  Uis  Teioa  of  all  parta  of  the  body  b;  two  large 
bunk*,  the  Tame  oana,  aaparior  and  inferior,  from  if  hioh  it  u  received 
into  the  right  auricle,  and  thence  paaaei  into  tha  right  ventricle.  Tha 
right  TeotriclK,  bj  contracting,  forcei  it  into  the  pulmonar;  artery,  in 
wboM  branchea  it  ia  sxpoaad  to  the  air,  and  paaaei  &om  them  to 
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branoua  fold  called  the  Euataohian  *alTS,  Tarjing  mooh  in  km  and 
often  muoh  torn.  The  left  aide  of  tha  oayit;,  on  tha  partition  whioh 
aeparatea  it  from  that  of  the  right  auriole,  preaanta  an  oTal  depreaaioQ 
(thH  foaw  uvalia)  lurrauiided  bj  an  elevated  border,  iudicatlog  the 
aituatioD  of  tha  foramen  ovale,  through  which  during  the  foul  Btata 
the  blood,  which  wu  prevented  b;  the  Eiutaehian  valve  from  paaaiag 
into  tha  ventride,  wu  oonvejed  directly  from  the  right  into  the  left 
auricle,  aod  thence  iuto  the  left  ventriole.  Laitlj,  at  the  anterior  and 
left  angle  of  the  cavit;  another  had  tha  latgeat  ^lerture  (c)  ia  aeon, 
which  leads  into  the  right  ventricle,  and  hai  attached  to  ita  aides  a 
membranous  curtain  (d),  b;  which  it  is  ocoauooally  duaed,  and  which 
is  called  the  triuuapid  valve.  The  general  form  of  the  cavity  of  tie 
right  auricle  ia  that  of  a  quadnmgullr  sac,  from  the  right  and  interior 
part  of  which  a  small  flattened  trianguloj'  proceu  atands  out.  from  the 
remote  similarity  of  which  to  the  ear  (aims)  of  a  dog  the  cavity 
hu  received  ila  name.  Ite  interior  ia  tolerably  amooth  behind,  by 
the  oriSce  of  the  superior  cava,  on  the  partition,  and  about  the  opening 
to  ths  ventricle  ;  but  to  the  ri^t  and  &ant  side,  about  the 
iricular  appendage  and  the  inferior  cava,  it  is  rendered  uneven  by 
prominent  bands  ot  moacnlar  fibrai  (tha  muafuli  pectinati)  wbicb 
'o  radiate  from  tha  auricles. 


the  pulmonary  veins,  which  open  into  tha  left  auricle,  from  which 
it  prooeedi  to  tha  left  ventricle,  thence  through  the  singla  aorta 
into  all  parta  of  ths  system,  and  agaiu  into  ths  veina  and  right 

We  may  now  ooDiider  the  anatomy  of  the  heart,  and  the  chief 
phenomena  □(  the  droulation,  in  Man.*  The  heart  ia  of  a  ■omewbnt 
conical  form,  having  ite  baae  directed  backwards  tavrarda  the  spine, 
and  ita  point  forwards,  downwards,  and  to  ths  left  side,  ao  thnt  at  each 
contraction  it  may  be  felt  striking  between  the  fifth  and  sixth  ribs, 
about  four  inches  from  the  middia  line.  It  reats  upon  the  dtaphtagm 
{a,  a),  the  muscular  partition  between  the  chest  and  sbdomen,  and 
the  surface  upon  which  it  Lisa  is  much  flattened.  It  is  Grmlj  attached 
to  the  diaphragm  at  ita  ri)(bt.sida  and  behind  by  the  inferior 
cava,  whioh  pasnaa  through  that  muscle  at  the  aperture  b ;  and 
above  and  behind  it  is  flxad,  though  more  loosely,  to  the  upper 
and  back  part  ot  ths  ohoet  by  the  reat  of  its  great  vessels,  whioh  tbere 
pass  out  of  the  pericardium,  and  are  united  to  the  surroundiog  cellular 
tisane  and  organs.  Everywhere  else  it  is  quite  free  and  moveable, 
though  the  range  of  its  motions  is  limited  by  tha  pericardium,  or 
membranous  bag  in  which  it  is  contained,  and  whioh  closely  aurrounds 
it  at  all  time*  When  the  heart  Ls  exposed  by  cutting  open  the  front 
of  the  pericardium,  it  is  seen  to  be  divided  along  its  front  and  most 
Bonvei  surfaoe  b;  a  line  running  from  the  middle  of  its  base  down- 
wards to  tha  right  aide  of  ita  apei.  This  line  and  a  similar  one  on 
the  under  and  flafer  surfitce,  both  of  which  are  traced  out  by  two 
vessels,  the  principul  trunks  of  the  coronary  artoriss  and  veins  by 
which  the  waits  of  tha  heart  itself  are  supplied  with  blood,  indicate 
the  positioD  of  the  septum  or  partition  by  which  the  ventricles  are 
divided  from  each  other.  At  the  base,  above  and  on  each  side,  two 
other  divisiona  will  be  seen,  each  having  a  little  B«aby  pendulooi 
appendage  at  iU  corner ;  theae  are  the  auriclea.  Thu>  mnv  be  seen  at 
once  a  right  auricle  (d)  and  ventriole  (e)  on  the  right  aide  and  front 
of  the  heart,  and  a  left  aaricle  (/)  and  ventriels  (y)  on  iU  left  aide  and 
behind.  From  the  greater  thickness  of  the  walls  of  the  latter  they 
form  the  larger  portion  <hF  the  whole  heart,  but  ths  cavities  will  be 
found  to  be  nearly  of  the  same  slie.  The  right  anterior,  or  pulmonary, 
^e  of  this  double  heart  is  ezeluaively  for  the  circulation  through  the 
luDga  (A,  A) ;   ths  loft  posterior,  or  systemic,  for  that  through  the 

1^  eiamiss  the  interior  of  thehsart  it  should  be  removed  from  the 
perioardinm,  and  an  incision  should  be  made  into  the  front  of  the 
right  or  front  Buriole,  so  thut  an  angular  flap  may  be  out  out  i 
walls,  and  the  whole  view  of  the  back  part  and  aid 
may  be  exposed.  There  will  then  be  seen,  behind 
side,  two  large  aperturea— the  upper  lesding  to  the  vena  cava  superior 
(o),  through  which  all  tha  blood  ia  returned  from  the  head  and  upper 
extremities;  and  the  lower  leading  to  ths  vena  cava  inferior  (6,  ft), 
by  which  Ul  the  blood  is  conveyed  from  the  abdomen  and  lower 
extremities.  Theee  apertures  will  be  aaen  to  be  surrcnuided  by  a  few 
muscular  flbrM  continuous  with  those  of  the  auricle  itself,  and  that 
of  tha  inferior  oaia  ia  partially  guarded  by  a  thin  aemilunar  roem- 


Frooeeding  in  tha  course  of  the  oiroalatioD,  a  cut  should  be  madA 
from  the  right  auricle  throngh  liie  aperture  leading  from  it  into  the 

right  ventricle,  and  along  the  front  of  the  heart  naarly  to  ita  apei ;  and 
then  another  from  the  end  of  the  first  upwards  into  the  pulmona>T 
artery,  as  it  arisea  from  the  front  and  upper  part  of  the  ventricle.  Bj 
raising  the  portion  thus  cut  out,  a  complete  view  of  the  oarity  of  the 
right  or  pulmonary  ventricle,  and  of  ita  communication  with  tha 
auricle,  will  be  seen.  The  cavity  of  the  right  ventricle  has  a  aome- 
what  oonioal  form,  with  ita  baae  uppermost ;  that  part  of  ita  walls 
whioh  ia  Toiined  by  the  septum  projecting  somewhat  into  it  Ita  walla 
are  rendered  extremely  irregular  by  prominent  bands  of  musoular 
fibres  crossing  each  other  in  every  din^ction,  and  incloaing  apacea  of 
varioua  siie  and  form,  which  after  death  are  generally  found  filled 
with  coagulated  blood  enta.ngled  in  and  adhering  to  them.  Here  and 
there  stand  out  abort  columns  of  muscle  projecting  into  the  interior, 
and  pointing  towards  the  right  auricle ;   these  are  oalled  columns 


a  interior 


a,  a,  a,  0,  Iha  MlnmoB  cimea  ;  t,  I,  t,  i,  chordia  tesdlnt* }  <,  e^  c,  e,  valvea. 

camsB,  and  thsy  bars  attached  to  their  summits  flue  tendlnona  oorda 
(ohordB  tandinea),  which  pass  thence  to  be  att*ched  to  the  edges  of 
the  curtain-like  membrane  {the  tricuspid  valve)  whioh  goarda  the 
orifloe  between  the  auricle  and  ventricle.  This  oriftoe  is  of  a  broadlv 
oval  form,  surrounded  by  a  ring  of  firm  dense  tiaaue,  to  the  whole 
interior  droumforenco  of  which  ia  attached  the  fold  of  membrane, 
atrengthened  by  tendinous  flbres,  forming  the  valve      The  edgas  ot 
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this  valye  are  very  irregnilari  but  it  may  be  roughly  divided  into  three 
principal  portions  (whence  its  name),  the  largest  of  which  lies  so  as  to 
separate  thi«  orifloe  ftrom  that  leading  into  &e  pulmonary  artery.  If 
this  valve  be  pushed  inwards  towards  the  cavity  of  the  ventricle,  as 
in  the  larger  of  these  figures  of  the  mitral  valve,  of  which  the  con- 
struction though  similar  is  more  simple,  it  will  lie  nearly  flat  against 
the  walls,  and  would  in  this  position  present  no  obstacle  to  the 
passage  of  a  fluid  from  the  auricle  into  the  ventricle ;  but  if,  on  the 
contrary,  it  be  pushed  from  the  ventricle  towards  the  auricle,  its 
edges  will  be  found  to  meet  so  as  to  close  the  orifice  as  in  the  smaller 
figure.    This  we  shall  see  is  the  mode  in  which  it  acts  during  life. 

From  the  front  and  upper  part  of  the  ventricle  a  smooth  diort 
passage  leads  to  the  origin  of  the  pulmonary  artery  (e),  which  is 
attached  firmly  to  the  dense  ring  to  which  many  of  the  muscular 
fibres  of  the  ventricle  are  affixed.  At  their  union,  and  at  the  very 
orifice  of  the  pulmonary  artery,  three  little  valves  (the  semilunar, 
sigmoid,  or  pulmonary  valves)  are  seen,  of  a  semilunar  form,  attached 
by  the  whole  length  of  their  convex  edges  to  the  walls  of  the  artery, 
and  hanging  loosely  in  it  with  their  free  festooned  edges  directed 
upwards,  inclosing  behind  them  three  small  spaces,  where  the  artery 
bulges  somewhat  outwarda  If  one  looks  from  the  cavity  of  the 
ventricle  along  the  interior  of  the  artery,  and  blows  gently  into  it,  the 
valves  will  be  seen  to  lie  nearly  flat  against  its  widls,  and  will  ofler 
no  obstacle  whatever  to  the  passage  of  any  fluid  in  ihat  direction ; 
but  if  one  looks  and  blows  in  the  opposite  direction,  from  the  artery 
down  into  the  ventricle,  the  valves  will  fall  inwards,  so  that  their 
edges  will  meet^  and  they  will  completely  close  the  tube  of  the  artery, 
so  that,  unless  driven  with  force  sufficient  to  rupture  them,  no  fluid 
could  pass  into  the  ventricle.  It  is  evident  that  if  the  artery  be  cir- 
cular the  edges  of  these  semilunar  membranes  could  not  exactly  meet 
to  close  it,  but  would  leave  a  little  space  of  a  triangular  form  between 
them.  This  is  filled  by  three  little  bodies,  the  corpora  arantii,  one  of 
which  is  attached  to  the  middle  of  the  edge  of  each  valve^  and  whidi 
at  the  same  time  that  they  effect  this  affoi^  a  strong  point  of  attadi- 
ment  for  the  tendinous  fibres  by  which  the  valve  is  strengthened. 
The  pulmonary  artery  proceeds  upwards,  and  to  the  left,  in  front 
of  the  other  vessels ;  and  after  a  course  of  about  an  inch  divides  into 
two  branches,  one  of  which  turns  sharply  round  to  go  to  the  right 
lung,  while  the  other  goes  straight  onwards  to  the  left  In  these 
organs  each  artery  divides  into  numerous  branches,  which  become 
smnller  as  they  become  more  numerous,  and  terminate  in  a  most 
delicate  network  of  vessels,  ramifying  on  the  walls  of  tlie  air-cells, 
from  which,  after  the  blood  which  they  contain  has  been  exposed  to 
the  air,  it  is  received  into  equally  delicate  pulmonary  veins,  and 
through  them  conveyed  in  gradually  increasing  branches  to  the  four 
main  trunks  of  the  pulmonary  veins,  which  open  into  the  left  auricle. 

It  would  be  useless  repetition  to  describe  in  detail  the  left  posterior 
or  aortic  ventricle  and  auricle,  which  differ  in  no  important  parti- 
cular from  the  right.  The  walls  of  both  cavities  on  the  left  side,  and 
all  the  parts  contained  in  them,  are  thicker  and  stronger  than  those 
on  the  right;  the  orifice  between  them  is  guarded  by  a  valve  which 
has  only  two  principal  divisions,  and  is  therefore  called  the  mitral 
valve ;  and  the  aortic  semilunar  valves  have  larger  and  more  promi- 
nent bodies  (corpora  arantii)  on  their  edges.  The  aorta  (/)  proceeds 
upwards,  and  to  the  right  side,  then  arches  backwards  and  to  the  left, 
and,  turning  over  the  main  air-tube  of  the  left  lung,  passes  down 
along  t^e  spine,  at  the  lower  part  of  which  it  divides  into  two  large 
arteries  (the  common  iliacs),  which  supply  the  pelvis  and  lower 
extremities.  From  the  upper  part  of  its  arch  it  gives  off  the  main 
tranks  of  the  head  and  upper  extremities  in  three  large  trunks — that 
most  to  tbe  right,  called  arteria  innominata  (^),  is  the  common  trunk 
which  divides  into  the  right  carotid  for  the  right  aide  of  the  head, 
and  the  right  subclavian  for  the  right  arm  and  side  of  the  neck  and 
chesL  Next  to  it  is  the  left  carotid  {k),  and  next  the  left  subclavian 
(«),  of  which  the  distribution  is  similar  to  that  of  those  on  the  right 
side. 

During  life,  the  blood,  returning  from  the  whole  body  by  the  veins 
which  unite  to  form  the  two  venae  cavce,  enters  the  right  auricle  and 
gradually  distends  it,  at  the  same  time  that  the  blood  returning  from 
the  lungs  by  the  pulmonary  veins  enters  the  left  auricle  and  distends 
it;  when  completely  filled,  a  kind  of  vermicular  motion  is  seen 
commencing  at  the  point  of  each  auricle,  which  is  rapidly  propagated 
along  their  walls,  and  simultaneously  empties  the  contents  of  the  one 
into  the  right  and  of  the  other  into  the  left  ventricle.  The  ventricles 
are  no  sooner  completely  filled  than  they  contract  suddenly  and  with 
much  greater  force  than  the  auricles,  and  propel  tbe  blood  into  the 
pulmonary  artery  and  aorta.  They  drive  it  indeed  in  all  directions, 
but  in  each  ventricle  Uiere  is  but  one  orifice  into  which  it  can  find  a 
passage,  for  that  by  which  it  entered  is  closed  by  the  valve  surround- 
ing it.  The  same  contraction  of  the  walls  of  the  heart  which  propels 
the  blood  serves  to  raise  and  fix  the  valves  by  which  its  regurgitation 
into  the  auricle  is  prevented ;  for  as  soon  as  any  blood  is  forced  under 
their  edges  they  are  lifted  up  and  pressed  towards  the  auricles;  and 
they  would  be  forced  into  them,  but  that  when  they  have  arrived  at 
such  an  elevation  as  to  close  the  orifice  they  are  restrained  from  passing 
farth^  by  the  chordes  tendineee,  which  are  attached  at  one  end  to  the 
edges  of  the  valves,  and  at  the  other  to  the  summits  of  the  columnse 
came» — thofe  muscular  pillaia  which  we  have  described  as  standing 


out  into  the  cavity  of  each  ventricle.  The  length  of  these  little 
tendons  is  exactly  measured  to  the  distance  to  which  the  valves  may 
be  allowed  to  flap  back,  and  as  the  oolumnsa  cameee  contract  so  as  to 
narrow  the  cavity  of  the  heart,  and  force  the  blood  out  of  it,  they 
tighten  and  fix  the  edges  of  the  valves  against  which  some  of  the  blood 
is  forced,  and  thus  keep  them  steady,  till  the  ventricles  being  emptied 
their  walls  relax  and  permit  the  valves  to  be  forced  down  again  by 
the  next  current  coming  from  the  auricles.  The  blood  foroied  into 
the  artery  pushes  on  that  which  was  already  there  (for  the  whole 
circulating  system  is  throughout  life  completely  filled),  and  distends 
the  lower  part  of  the  vessel,  which  by  its  elasticity  recoils,  and  con- 
tracting would  tend  to  force  the  blood  as  well  back  into  the  ventricle 
as  forward  into  the  branches.  It  would  accomplish  both,  and  hidf 
the  power  of  the  ventricles  would  be  thus  wasted,  but  that  the  semi- 
lunar valves,  which  are  prevented  from  adhering  to  the  walls  of  the 
arteries  as  well  by  their  form  as  by  the  little  projecting  bodies  on 
their  edges,  as  soon  as  any  blood  gets  behind  them,  are  pushed  down 
and  close  the  passage  into  the  ventricle.  The  whole  of  the  blood  is 
therefore  driven  on  along  the  arteries,  displacing  that  which  had  just 
before  been  thrown  into  them  by  the  ventricles,  and  itself  in  turn 
displaced  by  the  next  succeeding  wave. 

Through  the  arteries  it  is  distributed  to  all  the  body,  and  returned 
by  the  veins ;  but  the  veins  of  the  intestinal  canal  and  the  organs 
coimected  with  it  unite  into  a  large  trmk,  the  vena  portse,  which, 
instead  of  at  once  entering  the  heart  with  the  others,  passes  into  the 
liver,  and  there  again  divides  into  minute  capillary  vessels,  from  which 
the  bile  is  secreted,  and  which  pass  into  the  ultimate  divisions  of  a 
series  of  hepatic  veins,  which  collect  into  three  or  four  large  trunks 
which  open  into  the  vena  cava  inferior  just  before  it  passes  through 
the  diaphragm  to  enter  the  right  aurida 

A  point  of  much  interest  is  the  consideration  of  the  changes  which 
the  circulating  system  of  man  and  the  higher  aniipals  undei^es  in 
the  various  periods  of  their  life  in  the  foetal  and  in  the  perfect  state. 
At  tiie  very  earliest  periods  it  has  been  clearly  proved  that  in  the 
embryoes  of  both  man  and  the  higher  animals  the  first  appearance  of 
the  motion  of  any  nutritive  fluid  is  in  the  form  of  a  circubr  caual 
running  round  the  edge  of  the  area  in  which  the  future  development 
of  the  animal  is  to  be  effected — an  arrangement  in  some  measure 
analogous  to  that  of  the  Planarue,  and  tho^e  of  the  lowest  animals, 
in  which  a  circulating  system  is  first  added  to  the  digestive.  The 
first  appearance  of  a  heart  is  in  the  form  of  a  long  tubular  pouch, 
lying  beneath  the  spinal  cord,  analogous  to  the  dorsal  vessel  of  the 
inaects.  The  first  trace  of  a  separate  respiratory  system  is  in  that  of 
gills,  for  at  very  early  periods  of  fcetal  life  fissures  may  be  seen  by 
the  sides  of  the  neck,  in  birds  and  many  Mammalia,  and  therefore 
in  all  probability  they  exist  in  man,  beneath  which  arches  of  vessels 
run  from  the  anterior  part  of  a  single  hearty  and  collect  at  their 
opposite  extremities  into  a  single  aortic  trunk ;  an  arrangement  most 
closely  analogous  to  that  of  fish.  After  this,  and  to  the  end  of  fcetal 
life,  the  arrangement  is  adapted  to  the  respiration  by  a  pUcenta, 
previous  to  the  possibility  of  the  action  of  the  lung?,  which  are  only 
formed  for  respiratiun  in  open  air.  The  purified  blood  coming  from 
the  placenta  circulates  in  great  measure  through  the  liver  before  it 
enters  the  right  auricle  by  the  inferior  cava ;  irom  this  cavity  it  passes 
straight  through  the  foramen  ovale,  over  the  Eustachian  valve,  into 
the  left  auricle,  whence  it  is  conveyed  into  the  left  ventricle,  and  by 
it  forced  through  the  aorta  and  its  three  principal  branches  to  the 
head  and  upper  extremities,  whence  it  returns  by  the  superior  cava 
to  the  right  auricle,  and  passes  through  it  (without  mingling  with  the 
other  current  gning  through  it  from  the  inferior  cava  to  the  left 
auricle)  to  the  right  ventricle.  From  this  it  is  carried  into  the  trunk 
of  the  pulmonary  artery ;  but  as  the  lungs  are  at  present  incapable 
of  performing  their  functions,  it  is  conveyed  through  a  direct  passage, 
the  ductus  arteriosus,  from  the  pulmonary  artery  into  the  aorta,  just 
below  the  origin  of  the  left  subclavian  artery ;  and  from  this  part  it 
passes  along  the  aorta  through  the  cheat  and  abdomen,  an  I  is  con- 
veyed through  the  trunks  of  the  iliac  arteries  to  the  placenta,  to  be 
again  purified.  Thus  there  is  a  single  auricle,  but  through  the  right 
side  of  it  two  currents  are  constantly  miming  in  opposite  directions; 
and  two  ventricles,  one  forcing  the  blood  to  the  head  and  upper 
extremities,  of  which  the  former  is  at  this  time  peculiarly  active  in 
development,  while  the  other  forces  the  blood  through  the  ductus 
arteriosus  to  the  placenta,  and  therefore  now,  as  during  perfect  deve- 
lopment, may  be  regarded  as  the  respiratory  portion  of  the  heart. 
At  this  time  the  two  ventricles,  having  nearly  equal  extents  to  force 
the  blood  through,  are  of  nearly  equal  size.  After  birth  the  left 
becomes  much  larger,  and  is  thus  enabled  to  accomplish  the  more 
extensive  purpose  of  propelling  the  blood  through  the  whole  body. 
Directly  after  birth  changes  commence  which  in  a'  few  days  convert 
the  arrangements  for  the  foetal  circulation  into  those  adapted  for  the 
circulation  of  the  oompletely-formed  animal :  the  foramen  ovale  is 
completelv  closed ;  the  ductus  arteriosus  becomes  consolidated ;  the 
branch  of  the  umbilical  vein,  which  had  passed  directly  into  the 
inferior  cava,  is  obliterated ;  and  the  terminations  of  the  iliac  arteries 
which  had  carried  the  blood  to  the  placenta  contract,  gradually 
dese,  and  are  ultimately  traceable  only  in  the  form  of  dense  solid 
corda 

We  may  now  consider  the  powers  by  which  the  motion  of  the 
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blood  ia  effcotod  in  man,  and  tha  ohiaf  phenamena  of  tka  airoulation 
in  tha  Tviaui  parta  through  which  it  Ukaa  plaoa. 

When  tha  Tentriolei  oC  (he  heart  conlnot  thej  are  ahortened,  and 
hecoma  nairoirar,  harder,  and  firmer.  The  heart  Ijing  looaely  to  it^ 
peiicardiun],  and  fixed  only  where  the  Rreat  vesaeU  paaa  out  of  that 
cavity,  recoils  from  tho  blood  which  tha  ventriclee  foroa  out;  ita 
point  is  tilted  up.  and  atrikn  at  eioh  TentriouUr  contraction,  or 
syitole,  aa  it  ii  i^led,  agunat  the  wall  of  Out  chest,  producing  that 
impulse  which  may  be  felt  by  tha  fin^r  or  hund  placed  just  beneath 
the  left  breaat,  and  which  ia  almost  aiactiy  coincident  with  the  pulie 
felt  at  tha  wriat.  At  the  relaxation,  or  diaatola,  of  tba  ventricle*  the; 
regain  suddeaty  and  forcibly  their  previoua  oonditioaa.  These  action* 
are  accompanied  with  oeitaJQ  souads.  If  the  ear  be  placed  directly, 
or  00  a  stetboscope,  on  or  near  the  part  where  the  heart  is  felt  beating, 
a  sound  like  that  of  a  gentle  breathing  is  heard  coincidently  with  tha 
impulae  of  the  heart.  Tbis  ia  iDimedinte];  followed  by  asacood  aouod, 
which  ia  ahorter,  abarper,  more  defined,  Uke  tbe  falling  back  of  a  light 
Tulve,  ooiooiilently  with  which  the  heart  aeema  to  fall  baok  from  tha 
wall  of  the  cfceit.  A  abort  pauae  of  perfect  silence  sucoeeda,  aod  then 
the  Rrst  lung  sound  ia  again  beard.  Tbey  take  place  io  regular  rhythm. 
Dividing  the  whole  period  occupied  between  each  two  impulses  of  the 
beort  into  four  parta,  tha  flrat  eound  would  occupy  two,  tba  aacond 
ouc,  and  the  pause  one. 

It  is  uoneceaaaiy  to  allude  to  varioua  eiplanatious  giren  of  these 
BO[inc)&  Tbey  were  made  the  aubject  of  an  aitenaive  aariea  of  ezperi- 
meuta  by  a  committee  of  the  Brttisb  Aaaocintion,  which  were  reported 
at  the  maBtiuijS  io  1836  and  1837.  From  these  and  other  ezparimenta 
we  may  conclude  that  the  first  sound  is  produced  by  the  Tibraliona 
of  tbe  miiBculiir  fibrea  of  tha  veotricles  during  their  contraction,  and 
by  the  rush  of  the  blood  through  tbe  narrow  pasaagea  leading  to  tbe 
aorta  and  pulmonary  artery,  aasiated  in  a  Terj  slight  degree  by  the 
vibratioD  of  tbe  heart  iitrikiog  against  tbe  cheat.  The  second  sound 
ia  in  all  probability  the  result  ef  the  falling  back  and  consequent 
iaD''ion  of  the  semilunar  valves  wbeo  tbe  blood  just  expelled  from  the 
Tvatriclea  regurgitates.  Tha  succession  of  actions  in  the  heart  baa 
been  described  :  tbe  contraction  of  tbe  auriclea  ia  coincident  with  the 
pauae,  for  their  vermicular  and  alight  contractiou  does  not  produce 
auy  audible  vibntioos ;  tbe  pause  laata  till  the  veotricles  are  com- 
pletely diatenrled  by  thx  contmction  of  the  auricles :  then  come*  the 
fint  aouDil  cuincid^utly  with  the  ventricular  cootnction,  the  forcing 
of  tha  blood  iotu  tlie  arteries,  the  elevation  of  tbe  volvea  to  prevent 
the  blood  from  going  into  tbe  auricles,  and  to  permit  it  to  go  into  tba 
arteritis,  the  impulse  of  tha  heart  against  the  wall  of  tbe  cheat,  tha 
piil-atioQ  of  tha  Rreatiii-terie*,aQd  followed  afCeraacaroely  appreciabla 

Criod  by  the  pulae  at  the  wrist  and  otber  parta  distant  from  the  heart, 
atly,  the  aecond  sound  is  heard  coiucidantly  with  tbe  relaxation  of 
thi  ventricles,  the  Gtlling  down  of  the  valves  to  permit  the  blood  to 
paai  from  the  luritdaa  into  the  ventricles,  and  to  prevent  it*  passing 
from  the  arteries  taJc  into  tbe  ventricles ;  and  the  rush  of  blood  from 
tha  auriclea  into  Che  ventricles,  which  ooutiaues  through  the  whole 
time  of  the  second  sound  and  tbe  pause. 

At  each  contraction  uf  the  ventricles  a  very  large  proportion  of  tbe 
blood  which  they  contained  is  expelled  into  the  arteries,  and  a  very 
little  may  flow  bck  into  the  auriclea,  especially  tbe  riuht.  before  tbe 
valves  are  completely  closed,  producing  tha  sligbt  dilatation  of  tbe 
VBu«e  caves  which  may  often  be  seen  at  each  coutnction  of  the 
ventricles.  At  each  contmction  of  the  auiiclaa  alao  it  is  probable 
that  some  blood  flows  back  into  the  cava  anil  pulmaQary  veins,  for 
they  are  seen  diatended  rather  more  suddenly  at  this  time  than  con 
be  explained  by  the  mere  arrest  and  consequent  accumulation  of 
blood  in  them.  However,  so  large  a  portion  of  tbe  heart's  power  is 
exerted  in  propelling  the  blood  into  the  arteries  that  tbesa  alight 
Influences  In  the  contmry  direction  need  ecarcely  be  taken  into 
account  ia  calcuhitiug  iu  amount.  At  each  coutiaction  of  tbe 
veotrii'les  about  an  ounoe  and  a  half  of  blood  is  foroed  into  each 
artery,  with  aucb  r<>rca,  that  Halea  fuund  that  tbe  blood  as  it  rushed 
open  main  ait-ry  in  the  thigh  of 


feet  b 


•   gla- 


of  tbe 


isel,  while  id  tba 


tcmpiiral  artery  of  a  aheep  it  row  B(  tret,  and  in  those  of  dogs  from 
4  to  S  feet.  Poiseuilla  (Hogeudie's  'Journal  de  Physiologie'J  also 
calculated,  by  deductions  from  accurate  experiments  on  animals,  that 
the  force  of  the  blood  «s  it  ttraama  in  tha  human  aorta  was  suffl- 
cieut  to  support  a  weight  of  4lbi.  3dr.  13gra.  Mow,  if  tba  quantity 
of  blood  iu  the  whole  body  be  assumed  to  be  30  pounds  (troy  weight), 
which  is  probably  about  an  accurate  average,  and  if  an  ounce  and  a 
half  be  forced  from  the  ventricle  at  eaoh  pulastion,  of  which,  on  an 
average,  there  are  70  per  minute,  a  portion  of  blood  will  go  tha 
complete  round  of  the  circulation  in  about  3^  minutes,  which  ia 
however  a  somewhat  slower  rate  tban  we  might  deduce  from  the 
eiperimenta  of  flaring  {Tiedeamnn's  '  Zeitsebrif t,'  t  3),  who  found 
that  aubstances  injected  into  the  veins  of  horsea  could  he  detected  in 
distant  arteries  in  half  a  minute. 

Harvey  considered  the  heart  to  b«  the  sole  agent  by  which  ths 
tdrculstion  is  effected,  but  it  ia  certain  that  several  other  ageuta 
exercise  auxiliary  powers.  That  the  heart  haa  however  an  iDfluenoe 
on  all  paita  of  tbe  circulation  is  quite  evident  In  the  larger  arteries 
its  sffect  is  seen  in  the  increase  of  the  current  whiizh  it  bad-set  in 
Bottou,  in  exact  coiuJdenca  with  the  ooutroctioti  of  the  veutri<:lea ; 
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in  ibe  amaller  ones,  by  the  aame  inoreaee  ai  a  scarcely  approciable 
interval;  in  the  capillaries,  by  the  oooasional  pulsatile  mutiou  which 
may  be  saeo  in  them,  when,  ^ler  an  animal  has  been  largely  bled,  ita 
transparent  parts  are  examined  with  tbe  microaeope,  and  this  tbougli 
tbe  heart  is  acting  very  weakly.  Lastly,  iu  the  veins  we  find  ita 
influence  still  exerted  ;  for  if  the  main  artery  and  vein  in  a  Hub  be 
exposed  and  isolated,  and  the  latter  be  wounded,  the  flow  of  blood 
from  the  orifice  may  be  exactly  regulated  by  oumpraasiog  tbe  artery, 
that  is,  by  preveotiog,  to  a  greater  or  lass  extent,  the  blood  from 
flowing  to  the  vein  with  tha  impulse  given  to  it  by  the  heart.  Than 
ate  oases  again  in  wbich  tha  veioa  ^ve  diitiootly  pulsated,  and  tha 
pulsations  have  been  dearly  proved  to  have  been  communicated  from 
the  heart  through  tbe  capillaries.  To  thete  we  may  add  that  tha 
rapidity  of  the  current  in  the  arteries,  veins,  and  capillarim,  ia  always 
in  direct  proportion  to  the  strength  and  frequency  of  the  ventricular 
contraction,  and  always  mors  rapid  iu  the  parta  near  theui  than  in 
thooe  remote  from  the  heart ;  that  it  ceasra  iu  all  tha  iuatanl  tbe 
heart  is  amoved,  or  ita  influence  on  a  part  cut  uS"  by  dividing  the 
main  artery  ;  that  in  old  persnoa,  in  whom  the  whole  arterial  aysCem 
of  the  lower  eitremitiei  is  sometimes  oeaified  and  rendered  incapable 
of  contractioo,  tbe  heart  olooe  ia  sufficient  to  maiutaiii  the  circulation 
through  the  afiectad  parts;  while,  on  the  contncry,  wbea  tbe  heart's 
power  is  hy  any  cauoa  neakaned  or  ioterfered  with,  partib.1  atHguatioD 
and  an  extremely  languid  motion  of  the  hlood  is  found  in  all  the 
organs.  In  csies  of  suspended  animation  no  motion  of  blood 
oau  be  produced  tiU  the  heart  begins  to  act;  but  when  thia  is  the 
case,  it  has  of  itself  suESciant  power  to  set  all  tha  blood  of  tha  bodj 
in  a  cuTTrnl 

Thee  are  so  many  proola  that  the  contraction  of  tbe  ventridaa  haa 
a  shore  iu  propelling  tbe  blood  throughout  the  whole  course  of  tha 
circulation ;  but  tha  heart  also  assiste,  oy  tbe  enlargement  of  its  onvi- 
ties  after  their  oontiaction,  which,  whether  it  be  the  trfiect  of  mere 
elasticity,  or  of  oo  active  power  of  dilatation,  certainly  Ukea  plaoa 
with  great  force.  Tha  heart,  in  abort,  acta  at  once  aa  a  forcing  and  ai 
a  sucking-pump.  The  proofa  of  this  are,  that  the  aurioles,  and  still 
the  ventrioleB,  dibta. 


they  could  be  distended  by 
the  blood  being  impelled 
into  them;  that  the  currnnta 
observed  iu  hviug  animals 
are  often  seen  tu  be  increased 
coincidently  with  the  dilata- 
tion of  tbe  auricle* ;  by  tha 
velocity  of  tha  flow  of  blood 
from  the  auricles  into  the 
ventricles  being  dispropor^ 
tiouale  to  the  dcgTie  of  uon- 
tractiun  of  the  furmer. 

From  the  heart  the  blood 
is  poured  into  the  arteries, 
a  series  of  nunifjiug  tubes 
through  wLicb  the  current  ia 
distributed,  divided  iuto  a 
gradually  increasing  numbw 
of  streams,  which  progre*. 
sively  diminish  in  size,  till  it 
orrivea  at  a  network  of  the 

c^illariea.       As  a    genenl 

rule,  when  an  arterial  trunk 

divije*,    the    sum    of   the 

diameters  of  tbe  bmuches  is 

greater  than  the  diameter  of 

the  trunk— thus  in  the  an; 

neied    diagram    (in    whicb 

the     arrows     indicate     tha 

oourse    of   the    blood),    tba 

aum  of  tbe  diameters  of  tba 

brancbea  2, 3,  is  greater  than 

that  of   1,  and  tbe  sum  of 

these  of  3,  3,  3,  greater  tban 

that  of  2,  frum  which  they 

jii.^^ji^      arise.      Hence    tha    artrriat 

bnnehet,      aystembaii  twen  compared  in 

I  .mailer      '°"°  W  "  <"<">>  "f  which  the 

capillary      heart   is   at   the  apex— and 

be  like  a  current  gradually 
growing  wider,  ao  that  if  no  additional  impulse  be  given  to  it,  it  will 
become  slower  as  it  beoomia  more  distant  from  the  heart,  an  effect  to 
which  the  friction  of  the  blood  against  the  walla  of  tbe  vessels  will 
also  contribute.  The  effect  of  both  these  causes  however  is  so  slight 
that  M.  Poiseuille  haa  found  that  the  force  of  tbe  current  of  blood  in 
all  trteriea  sufficiently  large  to  be  eiperimFoted  on  is  relatively  the 
'in  the  aorta,  for  example,  I'ears  the  same  relation  to  ite 
,hat  in  thu  nrteiy  at  tbe  wrist  does  to  its  diameter.    Tbn* 
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the  diameter  of  an  artery  may  be  taken  a  measure  of  the  forco  of  the 
current  of  blood  in  it.  It  does  not  appear  moreover  that  the  direction 
in  which  a  bmnch  is  given  off  from  the  trunk  has  any  appreciable 
influence  on  the  Telocity  of  the  current  in  it — most  frequently  the 
branches  of  arteries  are  given  off  so  as  to  form  an  acute  angle 
with  the  continued  trunk  as  2,  from  1,  2, — but  often  they  separate  at 
right  angles,  and  less  frequently  so  as  to  form  obtuse  angles.  Neither 
can  the  effect  of  the  tortuosity  of  an  artery  be  calculated,  though 
there  can  be  little  doubt  that,  cseteris  paribus,  the  current  in  it 
will  be  slower.  An  important  point  in  the  arrangement  of  arteries  is 
the  frequent  union,  or  anastomosis,  of  branches  with  each  other. 
The  purpoee  of  this  is  evidently  to  prevent  any  part  being  cut  off 
from  its  supply  of  blood,  by  the  compression  or  obliteration  of  one  of 
its  arteries.  Hence  it  is  thut  even  when  the  main  artery  of  a  limb  has 
been  tied,  the  nutrition  has  still  been  amply  effected  by  the  current  of 
blood  being  diverted  into  the  coUatei-al  diannels,  which  subsequently 
become  enlarged.    [Anbcrism,  in  Arts  and  So.  Diy.] 

The  chief  property  of  the  arteries  by  which  they  affect  the  circula- 
tion is  their  extreme  elasticity.  It  is  by  this  that  when  dilated  they 
contract  on  the  blootl  that  had  been  forced  into  them,  and  propel  it 
in  every  direction — and  that  when  elongated  they  again  shorten,  and 
that  when  empty  they  remain  open  and  tubular.  The  chief  effect  of 
the  action  of  tlus  elasticity  is  the  gradual  conversion  of  the  jetting 
pulsatile  motion  which  the  blood  receives  from  the  forcible  and  succes- 
sive contractions  of  the  ventricle  into  an  even  and  steady  currents 
The  elastic  contraction  of  any  part  of  an  artery  after  its  distension 
can  have  no  general  influence  to  accelerate  the  blood,  for  it  would 
press  that  fluid  equally  in  all  directions,  and  thus  would  retard  the 
current  coming  from  the  heart  to  any  part  to  exactly  the  same 
degree  •  that  it  accelerated  that  passing  from  that  part  towards  the 
veins — the  one  influence  exactly  nullifying  the  other. 

To  convert  the  pulsatile  motion  however  into  a  uniform  one  no 
more  admirable  property  could  have  been  imagined  than  this  elasticity, 
which  by  continually  acting  to  contract  the  arteries  (which  are  always 
during  health  in  a  state  of  slight  distension)  maintains  a  propelling 
force  upon  the  blood  during  the  intervals  in  which  the  ventricles  aro 
at  rest.  If  the  elastic  power  were  not  exercised,  we  should  see,  on 
opening  an  artery,  a  jet  of  blood,  and  then  a  pause,  then  another  jet, 
followed  by  a  second  stoppage  of  the  current^  just  as  when  by  the 
successive  strokes  of  a  piston  we  force  water  through  a  rigid  tube — 
the  jets  of  blood  being  coincident  with  the  contractions  of  the  ven- 
tricles, and  the  pauses  with  the  intervals  of  their  dilatation  and  rest 
But  the  arteries  being  elastic,  when  the  impulse  of  the  ventricles, 
which  at  the  same  time  distends  them  and  forces  a  jet  of  blood  through 
sn  orifice  in  them,  ceases,  their  elssticity,  making  them  contract^ 
forces  some  more  blood  out  of  the  orifice,  and  thus  makes  the  stream 
from  it  continuous.  In  the  arteries  near  the  heart  indeed  the  force 
of  the  ventricular  contraction  is  so  great  that  it  predominates  over 
that  of  the  elastic  contraction ;  and  the  current,  though  continuous, 
is  irregular,  presenting  a  succession  of  jets— but  as  we  recede  from 
the  heart,  this  predominance  becomes  less,  the  succession  of  jets 
becomes  less  distinguishable,  and  in  the  veins  we  find  a  perfectly 
equable  stream.  An  artificial  contrivance  for  effecting  the  same 
object,  namely,  the  conversion  of  a  series  of  motions  of  a  fluid  into  a 
continuous  one,  may  be  seen  in  an  orgaa  The  air  is  forced  into  Uie 
wind-chest  by  a  series  of  strokes  of  the  bellows,  and  if  the  walls  of 
that  chest  were  fixed  it  would  issue  from  it  into  the  oi^gan-pipes  in 
the  same  intermitting  manner;  but  the  top  of  the  chest  is  moveable, 
and  is  loaded  with  weights  (proportioned  to  the  size  of  the  instru- 
ment), so  that  it  maintains  a  constant  and  steady  pressure  on  the  air 
bt'low  it,  which  therefore,  though  driven  in  by  a  succession  of  small 
forces,  passes  out  into  the  ofgan-pipes  under  the  influence  of  the 
single  force  from  the  top  of  the  chest  in  a  continuous  steady  current. 
A  similar  arrangement  is  employed  in  fire-engines,  where  the  elastic 
power  is  the  air  which  partly  occupies  the  chest  into  which  the  water 
is  forced.    [Fibs-Enoine,  in  Abts  and  Sc.  Div.] 

We  have  eaid  that  the  arteries  are  dilated  slightly  by  each  column 
of  blood  poured  out  by  the  ventricles :  from  this  arises  their  pulse, 
which  may  be  said  to  be  owing  to  the  dilatation  of  the  arteries  pro* 
duoed  by  the  wave  which  is  propagated  along  the  column  of  blood 
contained  in  them.  One  may  form  an  idea  of  what  is  here  called  the 
wave  by  observing  a  ripple  in  a  running  stream.  There  are  in  that 
case  two  different  motions  of  the  particles  of  the  fluid :  they  move  all 
together,  with  an  absolute  change  of  place,  and  this  constitutes  the 
stream ;  but  again,  they  move  separately ;  one  particle  or  series  of 
particles  rises,  and  the  next  falls,  and  as  the  first  falls  again,  the 
second  rises — this  constitutes  the  ripple  or  wave.  In  it  the  particles 
undergo  only  a  relative  and  temporary  change  of  position,  for  they  sll 
return  to  rest  in  their  former  places,  as  is  shown  by  any  light  body 
that  may  be  floating  in  them,  which  merely  rises  to  the  top  of  the 
wave,  and  again  descends  to  precisely  the  same  place  as  it  hiui  before 
the  wave  arrived.  So  in  the  circulation  there  is  a  constant  stream 
ninning  through  the  vessels,  and  at  every  contraction  of  the  ventricle 
an  impulse  is  given  to  that  part  which  is  next  the  hearty  producing  a 
wave  which  is  propagated  with  incalculable  rapidity  through  sll  the 
arteries,  and  causes  at  each  part  of  them  a  slight  dilatation  as  it 
passes  within  them.  The  repeated  contractions  produce  a  series  of 
such  impulses,  waves,  and  dilatations^  and  when  a  finger  slightly  com- 


presses an  artery,  it  feels  the  tendency  to  dilatations,  in  what  is  called 
the  pulse.  The  degree  of  dilatation  is  so  slight  that  its  existence  was 
much  disputed;  but  M.  Poiseuille  has  proved  that  in  the  lax^er 
aiteries  it  is  equal  to  about  1-1 1 th  of  their  average  diameter.  In 
feeling  the  pulse  however  we  perceive  a  greater  impulse  than  so  slight 
a  dilatation  could  produce,  because  the  fingor  flattens  the  artery,  and 
therefore  we  feel  the  force  of  the  wave  over  a  large  part  of  its  circum- 
ference, and  we  increase  its  velocity  by  diminishing  the  size  of  the 
channel.  From  this  description  it  will  be  evident  that  the  characters 
of  the  pulse  by  which  the  conditions  of  health  or  dlBease  in  any  person 
are  decided  will  depend  on  two  circumstances — the  state  of  the  hearty 
and  that  of  the  artery  itself.  The  frequency  of  the  pulse  will  depend 
entirely  on  the  number  of  contractions  of  the  left  ventricle  in  a 
certain  time,  and  hence  the  varieties  of  frequent,  slow,  irregular,  and 
intermitting  puUes  are  entirely  referrible  to  the  heart.  The  size  and 
degree  of  contraction  of  the  artery  will  produce  the  fullness  or 
smallness,  the  hardness  or  softness,  and  all  the  other  characters  which 
are  determined  by  the  touch  rather  than  by  mere  counting. 

But  the  arteries  have  another  power  besides  that  of  their  elasticity, 
by  which  they  influence  the  circulation,  though  the  mode  and  extent 
of  its  operation  are  less  clear.  This  is  the  power  of  contraction 
which  they  possess  during  life,  and  which  is  sometimes,  but  erro- 
neously, called  muscular.  The  vital  contraction  of  the  artfries 
difiers  from  the  muscular  contraction,  in  being  slow  and  gradual,  in 
not  being  at  all  times  excitable  by  any  of  the  stimuli  that  excite  the 
muscles  to  contract,  as  mechanical  irritation,  electricity,  &c.,  but 
following  generally  some  peculiar  influence,  as  that  of  cold,  or  some 
particular  local  excitement^  as  inflammation,  &c.  From  elastic  con- 
traction it  is  distinguished  by  being  exercised  only  during  life,  and 
then  tending  to  reduce  the  artery  often  to  a  smaller  calibre  than  its 
elasticity  would,  so  that  on  the  complete  cessation  of  life  the  artery 
dilates  to  the  size  which  its  elasticity,  the  consequence  of  its 
mechanical  structure,  would  in  any  circumstances  teud  to  give  it. 
It  must  be  regarded  as  an  instance  of  that  vital  contractility  which 
is  observed  in  many  tissues  quite  distinct  from  the  muscular,  as  in 
the  skin,  the  dartos,  &&  It  is  best  seen  by  exposing  an  artet^  during 
life,  and  cutting  it  directly  across;  the  orifice  will  then  contract 
slowly,  but  powerfully,  till  it  is  completely  closed,  either  at  its  very 
extremity  or  at  a  short  distance  within  the  tube ;  if  the  animal  be 
killed  the  artery  will  remain  closed  for  some  time,  but  will  then 
again  gradually  dilate  under  the  influence  of  its  elasticity. 

It  does  not  appear  certain  that  this  vital  contractility  of  the  arteries 
exercises  any  constant  influence  on  the  circulation;  but,  on  the 
contrary,  the  immediate  cessation  of  the  flow  of  blood  from  a  vein 
and  in  the  capillaries,  when  th^  influence  of  the  heart  is  cut  off  by 
tying  the  main  artery  (after  separating  the  collateral  vessels),  or  by 
removing  the  heart,  and  the  possibility  of  exactly  regulating  the 
velocity  of  the  current  in  the  vein  of  a  part  by  permitting  or 
preventing  the  supply  from  the  heart,  seem  sufficient  to  prove  the 
reverse.  There  are  many  occasions  however  in  which  it  evidently 
acts,  and  in  none  more  importantly  than  in  cases  of  wounded  arteries, 
in  which  it  is  among  the  most  effectual  means  of  arresting  hsomorrhage. 
[HiBMOBRHAOE,  in  Abts  AND  Sc.  Div.]  It  is  shown  also  in  the  paleness 
and  shrinkiog  of  a  part  when  exposed  to  cold,  and  in  the  smallness 
of  the  pulsations  then  felt  in  the  main  artery;  and  Schwann  has 
seen  the  diminution  in  size  of  the  arteries  in  the  mesentery  of  a  frog, 
when  cold  was  applied.  It  is  probably  the  principal  cause  of  the  empti- 
ness of  the  arteries  after  death ;  for  as  they  will  contract  long  after  the 
heart  has  ceased  to  act  and  to  force  blood  into  them,  they  will  pour 
much  of  that  which  they  contained  into  the  veins,  in  which  it  wlLI  be 
retained  by  the  valves.  Hales  found  that  t^is  power  of  contraction 
resistecT  the  passage  of  stimulants  during  life  through  the  arter!  ^  ; 
for  a  much  larger  quantity  of  water  could  be  driven  with  a  given 
force  through  the  vessels  of  a  part  than  of  brandy,  though  the  latter 
passed  most  easily  after  death.  For  some  time  too  after  the  heart 
has  ceased  to  act,  this  power  is  sufficient  to  resist  the  injection  of 
fluids  into  the  vessels,  and  hence  in  making  prepai-ations  it  is  advisable 
to  wait  a  few  hours  after  death,  that  the  fluids  may  run  with  mora 
ease  along  the  arteries. 

It  is  probable  that  the  vital  oontractilitv  of  the  arteries  is  prin- 
cipally useful  by  regulating,  according  to  their  need,  the  supply  of 
blood  to  certain  organs,  for  it  seems  to  exist  in  the  greatest  degree 
in  arteries  which  run  most  tortuously  and  which  are  distributed  in 
parts  requiring  occasionally  increased  supplies  or  velocity  of  blood, 
as  the  spleen,  &c.;  perhaps  too  it  is  exerted  in  maintaining  Uie 
portal  circulation,  which  can  receive  but  little  assistance  from  the 
heart,  whose  influence  must  be  nearly  expended  in  forcing  the  blood 
through  the  capillaries  of  the  digestive  apparatus  However,  it  must 
be  acknowledged  that  at  present  we  only  lav  w  that  such  a  power 
exists ;  the  amount  and  manner  of  its  action  are  quite  problematicaL 

Much  is  undoubtedly  due  to  the  influence  of  the  capillaries  on  the 
circulation.  They  form  a  dense  network  of  extremely  minute  tubes, 
in  which  the  arteries  seem  to  terminate  and  the  veins  to  arise ;  for 
their  delicacy  prevents  the  possibility  of  discovering  any  such  struc- 
ture as  could  decide  to  which  set  of  vessels  they  belong,  and  indeed 
it  is  only  by  observing  that  the  currents  of  blood-globules  pass  in 
regular  directions,  that  we  can  prove  that  tliey  are  canals  vrith  defi- 
nite membranous  walls.   [Blood.]   When  the  circulation  is  examined 


In  the  veb  at  ths  foot  of  %  frog  (from  which  the  uioezad  highly- 
tDtgniGed  Bketch  it  taken),  or  in  the  tmuparent  parti  of  oth^r 
Hiiauk,  u  tba  flna,  tail*,  at  lungs  of  fiah,  fn^  limnli,  &c,  ire  see 


a  nDinher  of  minute  globulea  couraing  idong  in  little  itreanu, 
(ODis  parts  in  a  confuoed  multitude,  u  in  the  vemele  which 
lufficipDtly  Urge  to  admit  Kevenil  to  p>u  togetber,  at  otheri  in  onl; 
a  Riiigle  line,  where  the  venel  i>  but  little  lugar  than  the  globuU 
iteelr.  Here  and  there  a  globule  is  wen  to  be  checked  in  it<  eoarae, 
■■  if  the  canal  ivere  too  narrow  for  its  pauage  ;  than  it  turns  a  little, 
■nd  again  rolla  on.  The  currsnta  run  generally  in  the  same  directioa 
in  the  ume  leeaels,  all  tending  to  ■  laiger  branch,  which  may  be 
rfgnnied  as  the  commencement  of  a  vein,  and  nettjog  out  from  the 
minutest  termination  of  the  artery.  The  cspillarieB  are  the  mart 
delicate  of  all  organic  Uraues,  meaaurfng  from  l-SOOOtb  to  l-SOOOth 
of  an  inch  io  diameter ;  they  eiiit  in  all  tinuei  of  the  body,  varying 
in  arrangenient  only  in  the  greater  or  less  closaneu  of  the  network 
which  tibey  form,  and  of  which  the  meshes  are  in  some  organs  so 
Sne  as  not  to  eicred  in  width  the  diameter  of  the  cspiUaries  tbem- 
■elTea,  as  ia  the  case  in  the  iris  and  lungs.  It  is  through  these  vessels 
that  all  the  important  processes  of  ■ecretion,  nutrition,  aod  absorption 
are  rSected,  for  there  is  no  lufflcieut  evidence  for  believing  in  the 
eiistence  of  a  still  more  minute  aeries  traverud  only  by  the  oolourleas 
parte  of  the  blood,  and  which  some  have  dncribwl  as  vnsa  serosa, 
vasB  exhalantia,  Ac  But  hitherto  no  precise  observations  have  been 
made  on  the  manner  in  which  thaae  proceasea  are  performed ;  no 
pores  OBO  be  diecaversd  at  the  aides  of  the  capillaries  for  the  passage 
of  fluids,  which  it  is  thBrefore  probable  ia  effected  by  simple  tranauda- 
tion  J  nor  can  any  open  terminations  be  seen,  for  all  appear  to  arise 
from  arteries  and  terminate  in  veins. 

The  influence  of  the  minutert  arteries  and  veins,  and  of  the  capil- 
laries, on  the  circulation,  is  beat  seen  in  tbe  phenomema  of  local 
action,  as  inHammatioii,  blushing,  turgescence,  to.  Jf  tjie  weh  of  a 
frog's  foot  placed  in  a  microscope  be  irritated,  tbe  npillaries  are  seen 
slowly  contracting,  so  as  sometimes  to  prevent  the  flow  of  blood 
through  them,  and  if  tbe  stimulus  be  so  great  as  to  produce  inflam- 
mation, then  they  dilate,  and  a  larger  number  of  globules  is  seen 
Easuog  along  tbem  with  great  rapiditv.  The  same  may  be  seen  in  the 
uman  eye.  the  vessels  in  tbe  front  of  which  are  ao  minute  that  they 
give  DO  colour  to  it;  but  if  tbey  be  irritated  by  a  particle  of  doat,  at 
onCF  tbey  dilate,  and  more  blood-globules  entering  tbem,  they  are  seen 
aa  tortuous  canala  filled  with  blood.  On  a  larger  scale  one  sees,  after 
a  wound  or  other  injury,  the  psrts  around  grow  redder,  and  swell 
from  the  afflux  of  hlood  to  its  capillaries ;  and  if  the  iDflammution 
ariaa  in  a  part  which  con  be  compared  with  another  similar  one,  as  in 
the  hani!,  one  feels  that  tbe  pulee  is  fuller  and  ttronger  on  the  injured 
than  on  the  sound  side,  indicating  that  a  larger  quantity  of  blood  is 
passing  through  it.  A  still  more  evident  accumulation  of  blood  ia 
shown  in  blushing,  in  which,  from  a  mental  impression,  in  an  instant 
all  the  minute  vessels  of  the  face,  neck,  head,  ia,,  become  distended 
with  blood.  The  paleness  of  fear  is  prodaced  by  the  opposite  oondi- 
Ijon,  and  we  have  other  cases  in  which  a  decrease  of  the  quanti^  of 
blood  in  a  part  is  seen  in  the  deficient  nutrition  and  shrinking  of  parte 
which  have  become  nseless,  as  in  the  gills  of  tadpoles,  the  boms  of 
dear,  to.  All  theSe  drcumstancea  are  clearly  sufficient  to  prove  tha^ 
independent  of  any  influence  extending  from  the  heart  or  arteries, 
there  is  in  tbe  very  minute  veaelg  of  all  parte  a  power  by  which  the 
supply  of  blood  passing  through  them  msy  be  either  increased  or 
diminished,  whether  it  bs  effected  by  on  altention  in  the  propelling 
power  of  the  vessels  themselves,  or,  as  some  imssine,  by  an  increased 
attraction  or  repulsion  between  the  tissues  and  tbe  blood.  An  expla- 
nation of  the  phenomena  which  attend  thiacirculation.  Independent  of 
the  heart,  bss  been  offered  by  Professor  Draper  of  New  York  : — 

"  It  is  capable  of  being  shown,  by  eiperimeDts  on  inorganic  bodiea, 
that  if  two  liquids  commnnicate  with  each  other  through  a  capillary 
tub^  for  tbe  walls  of  which  tbey  bavo  both  an  affinity,  but  thia 
affinity  is  stronger  in  one  liquid  than  in  the  other,  a  movement  will 
ensue ;  the  liquid  which  has  the  greatest  affinity  being  absorbed  most 
anergetically  into  the  tube,  and  driving  the  other  before  it  Tbe  aame 
result  occnrs  when  the  fluid" 


anetwork  of  tubas  permeating  a  solid  structure ;  for  if  this  poi 
tnre  be  previously  sataraled  with  the  fluid  foe  which  it  haa  thel 
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of  attraction,  thia  will  ba  driven  out  and  replaoed  by  that  for  which 
it  has  the  greater  affinity,  vbrn  it  is  permitted  to  aiaorb  this.  Now 
if  in  ila  passage  throngb  tbe  porous  solid  the  liquid  under^  such  s 
ohange  that  ita  affinity  be  diminished,  it  is  obvioua  that,  aooaniing  to 
the  principle  just  explained,  it  must  be  driven  out  by  a  fresh  supply 
of  the  original  liquid,  and  that  thus  a  oontiuual  movement  m  the 
same  direction  would  be  produced.  Now  this  ii  piecisely  what 
seeais  to  take  place  in  an  oi|[anised  tissue  which  is  permeated  by  a 
fluid,  between  whoae  particles  and  those  of  the  tissue  which  it  peue- 
tntss,  affinities  exist  which  are  concerned  in  the  furmative  changes 
that  have  already  occurred,  and  thus  in  the  circuiaiion  of  the  duu-p 
tive  Quid  there  is  a  constant  attiv:tion  of  its  particles  towards  the 
walls  of  the  vessels,  and  a  continual  series  of  changes  produced  i  the 
fluid  aa  the  result  of  that  attraction.  Tt)e  fluid  which  has  givuo  up 
to  a  certain  tissue  some  of  ita  materials,  no  longrr  has  the  sams 
attraction  for  that  tissue;  and  it  is  eotnequently  driven  from  it  by 
the  superior  attraction  then  poaaersed  by  Che  tissue  for  another  poi^ 
tion  uf  tbe  fluid  which  ia  ready  to  undei^  the  same  changes,  to  be 
in  its  turn  rejected  for  a  fresh  supply.  Thus,  in  a  growing  part 
there  must  he  a  oonstantly  renewed  attraction  for  that  portion  of  the 
nutritive  fluid  which  has  not  yet  traversed  it;  whilst,  on  the  other 
hand,  there  is  a  diminished  attraction  for  that  which  haa  yielded  np 
the  nutritive  materials  required  by  the  jwrticular  tiasuea  of  the  part; 
and  thus  the  former  is  continually  dri  ving  the  latter  befon  it.  But 
the  finid  which  ia  thus  repelled  from  one  part  nu,y  still  ba  attracted 
towards  another,  because  tliat  portion  of  its  contents  which  the  Utter 
requires  may  not  yet  have  been  removed  from  it,  and  in  thia  manner 
the  cnrrent  may  be  maintained  through  the  whole  oi^iiUary  netwoik 
until  the  liquid  haa  bean  entinly  taken  np  by  the  tiasuea  which  it 

"  The  louroe  of  the  morainent  being  Ihos  attribntable  to  the 
formative  actions  to  which  it  is  snbservieat,  it  is  obviona  that  it  must 
be  etfooted  by  any  external  agencies  which  quicken  or  retard  these ; 
and  it  is  tbua  that  the  iuBuence  of  heat,  colrl,  and  eleotrioity  upon  the 
rate  of  the  flow  seems  most  readily  eiplioabla"  (Caipentsr,  'Priud- 
plas  of  Physiology.') 

It  will  be  seen  that  these  elementArj  £>ets  may  be  employed 
to  eipUin  the  nature  of  the  oapilUiy  circuUtion,  and  here  again  we 
may  qnote  Dr.  Carpcnter'a  explanation  of  the  phenomena  :— 

"  It  will  be  convenient  to  take  the  teapiratury  system  as  an  example 
of  its  application  j  ainoa  the  changea  to  which  this  la  suliserirlent  are 
more  simple  than  those  which  Uka  plaoe  eU.where.  The  venous 
blood  tranamitlad  to  the  lungs,  and  the  oxygen  in  the  pulmonary  ceila 
have  a  mutual  attraction,  wludi  U  satisfied  by  lbs  exchange  of  oxygen 
and  carbonio  acid  that  takea  plaoe  through  the  walU  of  the  capit- 
I  ]  but  when  the  blood  has  become  arterialised,  it  no  longer  has 
any  such  attraction  for  the  air.  The  venous  blood  therefure  will 
drive  tbe  arterial  blood  before  it  io  the  pulmonaij  oapilUnca,  whilrt 
respiration  is  properly  going  on  ;  but  if  the  supply  of  oxygen  b.:  inter- 
'Upted,  BO  that  the  blood  U  no  longer  aerated,  no  change  in  the 
iffinities  takes  place  while  it  traverses  the  capillary  network ;  the  hlood 
oontinuing  venous  still  retains  its  need  of  a  change,  and  its  attraction 
for  the  walla  of  the  capillaries  and  its  egreas  into  the  pulmonary  veina 
is  thus  rsauted  rather  than  aided  by  the  force  gen>.n>ted  in  tlie  lungs. 
In  the  systemic  circuUtion  the  changes  are  of  a  muoh  more  complex 
nature,  every  dUtinct  organ  attncting  to  itself  tbe  peculiar  subslaaoes 
which  it  requires  as  the  materiaU  of  its  own  nutrition ;  and  the 
nature  of  the  affinities  thus  generated  will  be  consequently  iliffi:reut 
in  each  case.  But  the  same  Uw  holds  good  in  all  iuatsnces.  Thus, 
the  blood  conveyed  to  the  liver  by  the  portal  vein  contains  the  mate- 
~  '  ~  at  the  expense  of  which  the  bile-aecretiug  celU  are  developc-d ; 
quently,  the  tissue  of  the  liver  which  is  principally  made  up  of 
theae  cells  possesses  a  certain  degree  of  affinity  or  attraction  for  blood 
ooDtaining  these  materials,  and  thU  ia  diminished  so  soon  as  they 
have  been  drawn  from  it  Into  the  cells  around.  Consequently,  the 
blood  of  the  ports!  vein  will  drive  before  it  into  the  hepatic  vein  the 
blood  which  has  already  traversed  tbe  oapillariaa  of  tbe  portal  system, 
and  which  has  given  np,  in  doing  so,  the  alemanta  of  bilo  to  iba  solid 
les  of  the  fiver.  We  are  now  prepared,  therefore,  to  understand 
the  general  prinoiple  that  the  rapidity  of  the  local  drcolation  of  a  part 
will  depend  in  great  measure  upon  tbe  activity  of  the  functional 
changea  taking  place  in  that  part~the  heart'a  aotion,  and  the  atate  of 
the  general  drcuUtion  remaining  the  aama.  When,  by  the  heightened 
vitality,  or  the  unusuai  exercise  of  any  organ,  tbe  changes  wbioh  the 
blood  natuixliy  undergoes  in  it  are  inoreaseil  in  amount,  the  affluitiea 
which  draw  the  arterial  hlood  into  the  capillaries  are  rtrongrr,  and 
—  more  speedily  astisfled,  and  the  venous  blood  is  therefore  driven 
with  inoreased  energy.  Thus,  a  larger  quantity  of  blood  will 
pass  through  the  capillaries  of  tbe  part  in  a  given  time  irithout  any 
inlargement  of  their  calibre,  and  even  though  it  be  somewhat  dimj- 
lished ;  but  the  aisa  of  the  arteries  by  which  it  is  conveyed  soon 
indergoea  an  iucraaae  in  the  supply  of  blood,  alogether  irreepective 
of  any  change  in  the  heart's  action.  This  principle  has  long  beet 
known,  and  haa  been  expressed  in  the  conoiae  adage,  '  Ubi  stimulm 
ibi  fluxua,'  wbioh  those  physiologists  who  maintain  that  the  drcula- 
■  maintained  and  governed  by  tha  heart  alone,  oaat 
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wbioh  may  be  regarded  as  the  moct  pasaiye  of  the  parts  engaged  in  it, 
though  they  are  constraoted  so  as  to  permit  many  important  external 
agencies  to  act  upon  the  motion  of  the  blood.  While  the  arteries 
form  a  series  of  branching  canals  in  which  the  main  current  is 
diverted  into  streams  whose  number  increases  as  their  individual  size 
decreases,  the  veins  are  made  up  of  a  series  in  which  a  vast  number 
of  currents  gradually  unite  into  others  whose  number  decreases  as 
their  size  increases  (as- shown  in  the  annexed  figure),  and  which  all 

at  last  meet  in  two 
great  trunks  —  the 
veuee  cavss.  In  addi- 
tion to  other  pecu> 
liarities  of  structure, 
the  veins  have  valves 
(5,  5,  5),  very  similar 
to  those  at  the  origins 
of  the  arteries,  which 
are  arranged  in  pairs, 
or  in  threes,  at  differ- 
ent distances,  in  the 
course  of  nearly  all 
those  veins  in  which 
the  blood  has  to  rise 
against  the  power  of 
gravitation.  Their 
simple  use  is  evident : 
the  blood,  returning 
slowly  through  the 
capillaries,  and  much 
of  the  force  of  the 
heart  being  expended 
in  propelling  it  so  far, 
would  be  apt  to  retro- 
grade, or  remain  sta- 
tionaiy,  if  the  weight 
of  the  whole  column 
in  the  veins  bore  down 
upon  the  arteries,  and 
through  them  on  the 
heart  As  soon  how- 
ever as  a  portion  is 
raised  into  a  vein, 
when  it  tends  to  re- 
turn to  the  arteries  it 
forces  down  the 
valves,  which  close 
the  canal  of  the  vein 
and  support  the  blood 
above  them,  till  ano- 
ther portion  risinflr 
1,  capillary  venous  branches ;  2,  small  branches  ,     '^  .*      anvrardZ 

formed  by  the  union  of  the  capiUary ;    8,  Urger     Jk  i-i     °™"^**- 

branches  formed  by  the  union  of  the  smaller  and  ^  .?^*,  ^  ^i  j  f  ^  ^^ 
gradoally  ineresslng  in  size,  to  form  the  great  m"  the  blood  to  pass 
trunk,  4,  a  portion  of  which  is  laid  open  to  show  iu  without  obstacle  to- 
inner  surface  and  the  arrangement  of  the  valves,  5,  wards  the  heart,  they 
formed  by  its  inner  coat.  entirely    prevent     it 

from  retrograding ; 
and  if  it  were  stationary,  the  column  of  blood  would  be  like  a  stream 
branching  out»  and  divided  by  a  number  of  closed  locks  in  which  the 
portion  of  fluid  between  any  two  is  prevented  from  exercising  any 
mfluenoe  on  the  portions  adjacent  to  it 

The  veins,  like  the  arteries,  are  elastic,  and  this  power  is  occasion- 
ally exerted  in  recovering  them  from  too  great  distension ;  they  too 
have  a  vital  oontiaetility  whose  influence  is  remarkably  shown  in  their 
shrinking  when  cold  is  applied ;  but  its  effects  have  been  even  less 
calculated  than  in  arteries. 

We  have  seen  that  pressure  exerted  equably  on  all  parts  of  the 
walls  of  ao  artery  would  force  the  blood  as  much  in  one  direction  as 
the  other,  so  that  it  could  be  of  no  use  in  accelerating  the  circulation ; 
but  from  the  arrangement  of  the  valves  equal  pressure  on  the  veins 
has  a  very  different  effect,  for  it  will  be  prevented  by  them  from  pro- 
ducing any  retrograde  current  towards  the  extremities  of  the  arteries, 
and  thus  the  greater  part  of  the  power  exerted  will  be  gained  in 
favour  of  the  flow  of  blood  towards  the  heart.  Such  pressure  is 
exercised  by  the  muscles  surrounding  the  veins ;  as  they  contract  they 
compress  the  veins,  and  thus  force  the  fluid  to  flow  in  the  only  pos- 
sible direction,  namely,  towards  the  heart.  Their  influence  in  this 
way  is  shown  in  the  greater  tendency  to  diseased  and  permanent  dila- 
tation of  the  veins  immediately  under  the  skin  and  other  parts  remote 
from  the  muscles,  than  in  the  deep-seated  branches  in  which  this 
varicose  state  (as  it  is  called)  very  rarely  ocoura,  although  the  number 
of  valves  in  the  former  is  always  much  greater ;  in  the  benefit  derived 
by  supplying  the  place  of  muscles  by  artificial  pressture  on  the  veins 
by  bandages,  &o. ;  by  the  increased  fullness  of  the  veins,  and  velo- 
city of  the  current  commonly  seen  in  bleeding  when  the  bleeding- 
stsiff  is  compressed  and  moved  about  in  the  hand ;  by  the  general 
acceleration  of  the  circulation  by  muscular  exertion;  and,  on  the 
contimry,  by  the  tendency  to  stagnation  and  swelling  of  the  veins 


in   the   indolent,   or   those  whose   muscular  systems  are  greatly 
debilitated. 

But  a  still  more  important  influence  which  is  permitted  by  the 
presence  of  the  valves  is  that  of  atmospheric  pressure.  It  acts  prin- 
cipally in  respiration.  When  the  chest  is  expanded  for  the  purpose 
of  inspiration,  it  is  evident  that  the  atmosphere  will  press  with  equal 
weight  on  all  parts  to  fill  up  the  vacuum  thus  produced.  From  with- 
out it  will  pass  at  once  into  the  most  open  course  through  the  trachea 
into  the  lungs,  which  it  distends ;  but  at  the  same  time  the  blood 
will  be  forced  towards  the  heart  and  the  great  vessels  contained  in 
the  chest,  and  will  assist  in  filling  up  the  vacuum  to  a  degree  directly 
proportionate  to  their  volume  as  compared  with  that  of  the  lunga 
An  experimental  proof  of  this  influence  in  the  veins  (for  in  the  arte- 
ries its  effect  is  prevented  by  the  valves  at  their  origins)  is  afforded 
by  introducing  a  tube  into  the  jugular  vein  of  an  animal,  and  placing 
its  opposite  extremity  in  a  vessel  full  of  fluid.  At  every  inspiration 
the  fluid  will  be  seen  to  rise,  and  at  every  expiration  to  descend  a 
little,  indicating  first  a  suction  towards  the  heart,  and  next  a  slighter 
expulsion  of  fluid  from  it  It  is  seen  also  in  cases  in  which  the  brain 
is  exposed  by  removing  a  portion  of  the  skull ;  and  in  cases  of  Hernia 
Cerebri  [Head,  Injuribs  of,  in  Arts  and  Sc.  Diy.],  in  which,  in  addi- 
tion to  its  slight  elevation  by  the  pulsation  of  the  arteries  at  its  base, 
the  brain  is  seen  to  enlai^ge  and  rise  at  every  expiration,  and  to  become 
flattened  at  every  inspiration.  All  these  phenomena  are  still  more 
evident  when  a  strong  inspiratoiy  effort  is  made,  as  in  sighing. 

As  inspiration  draws  the  blood  into  the  chest,  so  expiration  acts  by 
compressing  all  the  large  vessels  to  force  it  out  of  that  cavity  away 
from  the  heait.  Its  principal  influence  must  be  exerted  on  the 
arteries,  for  the  blood  would  be  prevented  from  passing  far  along  the 
veins  b^  their  valves.  In  the  arteries  (and  to  a  less  extent  in  the 
veins)  it  is  seen  to  act  in  the  increased  velocity  of  the  current  that 
issues  from  a  wound ;  in  the  fullness  of  the  vessels  of  the  face  and 
other  parts  during  a  strong  expiration,  or  when  holding  the  breath, 
ooughing,  or  sneezing,  actions  which  are  sometimes  the  causes  of 
rupture  of  the  smaller  vessels,  and  produoe  an  evident  alteration  in 
the  pulse. 

Atmospheric  pressure  on  the  veins  must  also  act  to  some  extent  in 
filling  up  the  vacuum  which  the  sudden  contraction  of  the  ventricles 
must  produce  in  the  pericardium.  Of  course  the  lungs  will  expand, 
and  in  part  effect  this  by  pressing  the  pericardium  towards  the  heart ; 
but  at  the  same  time  the  blood  will  tend  to  rush  towards  the  auricles 
and  dilate  them,  so  that  they  may  fill  up  the  vacant  space.  Dr.  Barry 
proved  this  further,  by  showing  that  if  a  tube  be  introduced  into  the 
sac  of  the  pericardium,  without  allowing  any  air  to  enter  with  it»  a 
fluid  placed  in  it  will  he  seen  to  be  drawn  towards  and  driven  from 
the  sac  at  each  oontraction  and  dilatation  of  the  ventricles. 

Such  are  the  powers  concerned  in  the  circulation,  and  the  principal 
effects  which  they  jproduce.  The  influence  of  each  is  certain,  but 
what  is  its  extent,  and  what  are  the  circumstances  under  which  it  is 
chiefly  exeroised,  cannot  be  accurately  determined.  In  order  of 
importance,  the  contraction  of  the  ventricles  must  undoubtedly  be 
placed  far  highest ;  then  would  come  the  auricular  contraction,  the 
ventricular  dilatation^  the  auricular  dilatation;  then  inspiration, 
expiration,  and  the  cavity  in  the  pericardium  when  the  ventricles 
contract  All  these  assist  at  all  times  in  moving  the  blood;  the 
elasticity  of  the  arteries  tends  at  all  times  to  equalise  the  velocity  of 
the  current,  while  their  vit&l  contraction  and  that  of  the  veins,  the 
action  of  the  contents  of  the  capillaries,  and  the  muscular  pressure 
on  the  veins,  would  also  seem  to  exercise  an  important  influence. 

One  of  the  most  interesting  enquiries  in  connection  with  the  heart 
is  its  development,  to  which  we  have  before  alluded,  and  on  which^ 
considerable  light  has  been  thrown  by  modem  research.  The  circu-* 
lating  system  which  has  been  described  is  not  perfected  imtil  the 
moment  of  birth ;  and,  as  before  observed,  in  its  several  transitory 
stages  of  growth  it  resembles  permanent  forms  of  the  circulating 
apparatus  amongst  the  lower  animala.  As  the  egg  of  the  bird  affords 
the  best  means  of  studying  these  changes,  we  give  an  outline  of  them, 
from  Dr.  Carpenter's  *  Physiology : ' — 

"At  an  early  period  of  incubation  the  yolk  is  found  to  be 
enveloped  by  a  germinal  membrane,  composed  of  distinct  cells,  which 
is  divisible  into  three  layers;  and  a  thickened  portion  of  this  is 
easily  distinguishable,  at  which  the  embryo  will  be  subsequently 
evolved. 

"  The  middle  layer  gives  origin  to  the  circulating  system,  and  is 
therefore  termed  the  '  vascular'  layer.  The  thickened  portion  of  this 
that  surrounds  the  germ  soon  becomes  studded  with  numerous  irregular 
points  and  marks  of  a  dark  yellow  colour;  and  as  incubation  proceeds 
these  points  become  more  apparent,  and  are  gradually  elongated  into 
small  lines,  which  are  united  together,  first  in  small  groups,  and  then 
into  one  net-work,  so  as  to  form  what  is  called  the  '  vascular  area.'  A 
laige  dark  spot  of  a  similar  kind  is  seen  in  the  utuation  to  be  subse- 
quently occupied  by  the  heart.  These  dark  points  and  lines  are 
formed  by  collections  of  blood-corpuscles,  which  originate  in  the 
transformation  of  the  cells  of  the  embryo  and  of  the  germinal  mem- 
brane ;  and  the  rows  and  masses  of  blood-discs  seem  at  first  to  lie  in 
mere  channels,  the  walls  of  the  heart  and  blood-vessels  that  subse- 
quently inclose  them  being  of  later  formation. 

"From   the  first  however  a  definite   p]^   |s  perceptible;   th« 
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network  of  oapillarieB  that  is  formed  over  the  vasoular  area  being 
Bapplied  with  blood  by  the  ramificationB  of  a  piur  of  arterial  trunks, 
whilst  the  blood  is  collected  from  them  by  the  circular  venous  sinus 
which  bounds  the  area,  and  is  returned  to  the  embryo  by  the  venous 
trunk.  In  the  blood-vessels  which  are  first  observed  in  the  body  of 
the  embryo,  as  well  as  in  the  vasoular  area,  no  difference  is  at  first 
perceived  between  the  characters  of  the  arteries  and  those  of  the 
veins,  and  these  are  only  to  be  distinguished  by  the  direction  of  the 
currents  of  blood  circuUting  through  them. 

''But  at  about  the  fourth  or  fifth  day  of  incubation  the  coats  of  the 
arteries  begin  to  appear  thicker  than  those  of  the  veins,  and  the 
distinction  between  them  soon  becomes  evident.  After  the  principal 
vessels  are  formed,  the  development  of  new  ones  appears  to  take  place 
in  two  modes,  according  as  they  are  to  occupy  the  interspaces  existing 
among  those  previously  formed,  or  are  to  extend  themselves  into  out- 
growing parts.  In  the  first  of  these  cases  the  new  capillaries  appear  to 
be  formed,  like  the  original  ones,  from  stellate  cells  [CAPiLLAaiEs], 
whose  prolongations  meet  the  vessels  in  which  the  blood  is  already  drou- 
lating,  coalesce  with  them,  and  thus  receive  the  current  into  their  own 
cavities,  to  tmnsmit  it  to  some  other  vesseL  But  in  the  second,  the 
new  vessels  are  formed  entirely  by  extension  from  those  alieady 
existing.  This  takes  place  in  the  following  mode : — Suppose  a- line, 
or  arch,  of  capillary  vessels  passing  below  the  edge,  or  surface,  of  a 
part  to  which  new  material  has  been  superadded ;  the  vessel  will  at 
first  present  a  slight  dilatation  in  one,  and  coincidently,  or  shortly  after, 
in  another  point,  as  if  its  walls  yielded  a  little  near  the  edge  or 
8ur£&ce.  The  slight  pouches  thus  formed  gradually  extend,  as  blind 
canals,  or  verticula,  from  the  original  vessels  still  directing  their 
course  towards  the  edge  or  surface  of  the  new  material,  and  crowded 
witii  blood-corpuscles,  which  are  pushed  into  them  from  the  main 
stream.  Still  extending,  they  converge,  and  meet ;  the  partition  wall 
that  is  at  first  formed  by  the  meeting  of  their  closed  ends  clears 
away,  and  a  perfect  arched  tube  is  formed,  through  which  the  blood, 
diveiging  from  the  main  or  former  stream,  and  then  rejoining  it,  may 
be  continuously  propelled.  This  last  process  may  be  seen  in  the 
grooving  parts  of  the  tail  of  the  tadpole,  in  the  development  of  the 
filamentous  gills  and  legs  of  the  water-newt,  in  the  first  evolution  of 
the  extremities  of  the  embryoes  of  higher  animals,  and  in  the 
formation  of  new  structures  in  the  fully-developed  organism,  either 
for  the  repair  of  injuries  or  as  the  result  of  morbid  processes.  In 
some  instances  it  would  appear  that  the  wall  of  the  newly-forming 
vessel  gives  way,  and  that  the  blood-corpuscles  escape  from  it  into 
the  parenchyma,  at  first  collecting  in  an  undefined  mass,  but  soon 
manifesting  a  definite  direction,  and  coming  into  connection  with 
another  portion  of  the  arch,  6r  with  some  adjacent  vessel  Thus, 
then,  a  channel,  and  not  a  vessel,  is  formed ;  and  it  is  probably  in 
this  way  that  those  passages  are  excavated,  wh;ch  take  the  place  of 
distinct  vessels  in  many  of  the  lower  tribes  of  animals,  and  also, 
according  to  Mr.  Paget,  in  some  of  the  softer  and  least  organised 
growths  in  man. 

*'  The  first  rudiment  of  the  heart  appears  about  the  27th  hour,  and 
is  a  mass  of  cells,  of  which  the  innermost  soon  break  down,  so  as  to 
form  a  tubular  cavity ;  for  some  time  it  is  simple  and  undivided, 
extending  however  through  nearly  the  whole  length  of  the  embryo ; 
but  the  posterior  part  may  be  regarded  as  corresponding  with  the 
future  auricle,  since  prolongations  may  be  perceived  extending  from 
that  part  into  the  transparent  area,  which  indicate  the  place 
where  the  veins  subsequently  enter.  Although  the  development  has 
proceeded  thus  far  at  about  the  85th  hour,  no  motion  of  fluid  is  seen 
in  the  heart  or  vesst* Is  until  the  38th  or  40th  hour.  When  the  hearty 
which  may  be  considered  as  analogous  at  this  period  to  the  dorsal 
vessel  of  the  Annelida,  first  begins  to  pulsate,  it  contains  only  ooloiu> 
less  fluid  mixed  with  a  few  globules.  A  movement  of  the  dark  blood 
in  the  circumference  of  the  vasoular  area  is  at  the  same  time 
perceived ;  but  this  is  independent  of  the  contractions  of  the  heart, 
and  it  is  not  until  a  subsequent  period  that  such  a  communication 
is  established  between  the  heart  and  the  distant  vessels,  that  the  dark 
fluid  contained  in  them  aiTives  at  the  central  cavity,  and  is  propelled 
by  its  pulsations.  This  fact,  which  we  have  just  seen  to  possess  a 
very  important  bearing  on  the  theory  of  the  circulation,  and  which 
has  been  denied  by  some  observers,  appears  to  have  been  positively 
established  by  the  latest  researches  of  M.  Von  Baer. 

"  The  contraction  of  this  dorsal  vessel  (for  so  it  may  be  tenned) 
begins,  as  in  the  Anndida,  at  its  posterior  extremity,^ and  gradually 
extends  itself  to  the  anterior ;  but  between  the  40th  and  50th  hours 
a  separation  in  its  parts  may  be  observed,  which  is  effected  by  a  eon- 
striction  round  the  middle  of  the  tube;  and  the  dilatation  of  the 
posterior  portion  becomes  an  auricular  sac,  and' that  of  the  anterior  a 
ventricular  cavity.  Between  the  50th  and  60th  hours  the  dronlation 
of  the  blood  in  the  vascular  area  becomes  more  vigorous,  and  the 
action  of  the  ventricle  is  no  longer  continuous  with  that  of  the 
auricle,  but  seems  to  succeed  it  at  a  separate  period.  At  the  same 
time  the  tube  of  the  heart  becomes  more  and  more  bent  together 
until  it  is  doubled,  so  that  this  organ  now  becomes  much  shorter 
.  relatively  to  the  dimensions  of  the  body,  and  is  more  confined  to  the 
portion  of  the  trunk  to  which  it  is  subsequently  restricted.  The 
convex  side  of  the  curve  which  the  tube  presents  is  that  which 
subsequently  becomes  the  apex  or  point  of  the  heart,  and  between 


the  60th  and  70th  hours  this  is  seen  to  project  forward  from  the 
breast  of  the  embryo,  much  in  the  situation  it  subsequently  occupies. 
About  the  same  time  the  texture  of  the  auricle  differs  considerably 
from  that  of  the  ventricle,  the  auricle  containing  the  thin  and  mem- 
branous walls  which  it  at  first  possessed ;  while  the  ventricle  has 
become  stronger  and  thicker,  both  its  internal  and  external  surfaces 
being  marked  by  the  interlacement  of  muscular  fibres,  hs  in  the 
higher  MoUusca,  About  the  65th  hour  the  grade  of  development  of 
the  heart  may  be  regarded  as  corresponding  with  that  of  the  fish,  the 
auricle  and  ventricle  being  quite  distinct,  but  their  cavities  a^  as  yet 
quite  single.  The  heart  of  the  dog  at  the  21st  day  bears  a  great 
resemblance  to  that  of  the  chick  at  the  55th  or  60th  hour;  it  consists 
of  a  membranous  tube  twisted  on  itself,  and  partially  divided  into 
two  principal  cavities,  besides  the  bulb  or  dilatation  which  at  this 
period  is  found  at  the  commencement  of  the  aorta,  and  which 
corresponds  with  the  bulbus  arteriosus  of  fishea 

'*  Having  thus  traced  the  evolution  of  the  heart  of  the  chick  up  to 
the  grade  which  it  presents  in  fishes,  we^may  now  inquire  what  is  the 
condition  of  the  other  parts  of  the  vascular  system  at  the  same  time. 
At  the  end  of  the  second  day  the  primitive  ai-terial  trunk  is  seen  to 
have  divided  into  two  canals,  which  separate  from  one  another  to 
inclose  the  pharynx,  and  then  unite  again  to  form  the  aortic  trunk, 
which  passes  down  the  spine.  During  the  first  half  hour  of  the  third 
day  a  second  pair  of  arches  is  formed,  which  encompasses  the  pharynx 
in  the  same  manner ;  and  towards  the  end  of  the  third  day  two  other 
pairs  of  vasoular  arches  are  formed,  so  that  the  pharynx  is  now  encom- 
passed by  four  pairs  of  vessels,  which  unite  again  to  supply  the  general 
circulation.  These  evidently  correspond  with  the  branchial  arteries 
of  fishes,  although  no  respiratory  apparatus  is  connected  with  them  ; 
and  in  fact  the  distribution  of  the  vascular  system  of  the  bird  on  the 
fourth  and  fifth  days  exactly  resembles  that  presented  by  many 
cartilaginous  fishes,  as  well  as  by  the  tadpoles  of  the  Batraehicu  The 
first  pair  of  arches  is  obliterated  about  the  end  of  the  fourth  day,  but 
a  pair  of  vessels  which  is  sent  from  it  to  the  head  and  neighbouring 
parts,  and  which  afterwards  remains  as  the  carotid  arteries,  continues 
to  be  supplied  through  a  communicating  vessel  from  the  second  arch. 
While  the  first  pair  is  being  obliterated  a  fifth  is  formed  behind  the  four 
which  had  previously  existed,  and  proceeds  in  the  same  manner  as 
the  fourth  from  the  ascending  to  the  descending  aorta.  On  the  fourth 
day  the  second  arch  also  becomes  less,  and  on  the  fifth  day  is  wholly 
obliterated,  whilst  the  third  and  fourth  become  stronger.  From  the 
third  arch,  now  the  most  anterior  of  those  remaining,  the  arteries 
are  given  off  which  supply  the  upper  extremities ;  and  the  vessels  of 
the  head  are  now  brought  into  connection  with  it  by  means  of  the 
commtmieating  branches,  which  previously  joined  the  third  with  the 
second  arch.  When  these  vessels  are  fully  developed,  the  branches 
by  which  these  arches  formerly  sent  their  blood  into  the  aorta  shrink 
and  gradually  disappear ;  so  that  about  the  thirteenth  or  fourt:fenth 
day  the  whole  of  the  blood  sent  through  the  two  anterior  arches  is 
carried  to  the  head  and  upper  extremities,  instead  of  being  transmitted 
to  the  descending  aorta  as  before.  There  now  only  remain  the  fourth 
and  fifth  pair  of  branchial  arches,  the  development  of  which  into  the 
aorta  and  pulmonary  arteries  will  be  described  in  connection  with 
the  changes  which  are  at  the  same  time  going  on  in  the  heart  During 
the  fourth  day  the  cavities  of  the  heart  begin  to  be  divided  for  the 
separation  of  the  right  and  left  auricles  and  ventricles.  About  the 
80th  hour  the  commencement  of  the  division  of  the  auricle  is  in<li- 
oated  externally  by  the  appearance  of  a  dark  line  on  the  upper  part 
of  its  wall,  and  this  after  a  few  hours  is  perceived  to  be  due  to  a 
contraction  which,  increasing  downwards  across  the  cavity,  divides 
it  into  two  nearly  spherical  sacs.  Of  these  the  right  is  at  first  much 
the  laxger,  and  receives  the  great  systemic  veins ;  the  left  has  then 
the  aspect  of  a  mere  apf>endage  to  the  rights  but  it  subsequently 
receives  the  veins  from  the  lungs  when  these  organs  are  developed, 
and  attains  an  increased  size.  The  septum  between  the  auricles  is  by 
no  means  completed  at  once :  a  large  aperture  (which  subsequently 
becomes  the  foramen  ovale)  exists  for  some  time  at  its  lower  part,  so 
that  the  ventricle  continues  to  communicate  freely  with  both  auricles. 
This  passage  is  often  closed  by  the  prolongation  of  a  valvular  fold, 
which  meets  it  in  the  opposite  direction ;  it  remains  pervious  however 
until  the  animal  begins  to  respire  by  the  lungs,  and  sometimes  is  not 
completely  obliterated  even  then.  The  division  of  the  ventricle  com- 
menoee  some  time  before  that  of  the  auricle,  and  is  effected  by  a  sort 
of  duplicature  of  its  wall,  forming  a  fissure  on  its  exterior  and  a  pro- 
jection on  its  interior;  and  thus  a  septum  is  gradually  developed 
within  the  cavity,  which  progressively  acquires  firmness,  and  rises 
higher  up,  until  it  reaches  the  entrance  to  the  bulb  of  the  aorta, 
where  some  communication  exists  for  a  day  or  two  longer.  At  last 
however  the  division  is  complete,  and  the  interventricular  septum 
becomes  continuous  with  the  inter-auricular,  so  that  the  heart 
may  be  regarded  as  completely  a  double  oigan.  The  progressive 
stages  presented  in  the  development  of  this  septum  are  evidently 
analogous  to  its  permanent  conditions  in  the  various  species  of 
reptiles ;  but  it  must  not  be  lost  sight  of  that  in  all  reptiles  the  inter- 
auricular  septum  is  first  developed,  and  that  it  is  completely  formed 
in  many  instances  in  which  the  inter-ventricular  septum  is  absent  or 
imperfect.  The  changes  which  occur  in  the  heart  of  the  Mammalia 
are  of  a  precisely  similar  character,  and  as  they  take  place  more  slowly 
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ilifly  may  be  waiehed  with  greater  preeiflioii.  Soon  after  the  ieptam 
of  the  Tentricles  betdne  to  be  formed  in  the  interior  a  eorrfleponding 
notch  appears  on  the  (>xterior,  which  as  it  gradually  deepens  renders 
the  apex  of  the  heart  doublet  This  notch  l^tween  the  right  and  left 
yentriclee  continues  to  become  deeper  until  about  the  eighth  week  in 
the  human  embryo,  when  the  two  Tentricles  are  quite  se{>arated  from 
one  another  except  at  their  bases ;  this  fact  is  very  interesting  from 
its  relation  with  the  similar  permanent  form  of  the  Dugong.  At  this 
period  the  internal  septum  is  still  imperfect^  so  that  the  ventricular 
cnvities  communicate  with  each  other,  as  in  the  chick  on  the  fourth 
day.  After  the  eighth  week  however  thn  septum  is  complete,  so  that 
the  cavities  are  entirely  insulated;  whilst  at  the  same  time  their 
external  walls  become  more  oonnected  towards  their  bases,  and  the 
notch  between  them  is  diminished;  and  at  the  end  of  the  third 
month  the  ventricles  are  very  little  separated  from  one  another, 
though  the  place  where  the  notoh  previously  existed  is  still  strongly 
marked." 

We  may  now  finslly  trace  the  distribution  of  the  arterial  trunks  to 
their  final  modifications,  by  which  the  creature  is  enabled  to  become 
an  air-breatbiuif  animal.  The  firsts  second,  and  third  branchial  arches 
are  replaced  by  the  brachial  and  carotid  arteries,  and  Ioorc  all  commu- 
nication with  the  primitive  arterial  trunk  except  at  its  commencement, 
when  the  third  pair  of  arches  arises  with  the  other  trunks  from  its 
dilated  bulb.  This  remains  as  a  single  cavity  even  after  the  ventricles 
have  been  separated.  About  the  fifth  or  sixth  day  the  bulb  in  the 
chick  becomes  Battened,  and  its  opposite  sides  adhere  together,  so  as 
to  form  two  tubes  running  side  by  side ;  one  of  which  unites  with  the 
left,  the  other  with  the  right  ventricle.  The  one  on  the  left  becomes 
the  ascending  aorta,  that  on  the  right  the  pulmonary  artery. 

A  knowIejg[e  of  the  changes  which  go  on  in  the  development  of  the 
heart  enables  us  to  explain  some  of  the  malformations  to  which  it  is 
subject.  For  an  account  of  these  see  Ctakosib  ;  and  HsaBT,  Diskaseb 
OF,  in  the  Artb  and  Sg.  Diy.  For  further  information  on  subjects 
connected  with  the  structure  and  functions  of  the  heart,  see  Abtxrt  ; 
CAFiLLARTVrasKLB;  Blood;  Blood-Vxbsels;  Ysiir;  Hbat, Animal; 
RxBPTRATiov ;  LuNOS ;  and  Food. 

(Carpenter,  PrineipUf  of  Phytiohgy,  Cfenend  and  Comparative: 
Carpenter,  Mamual  of  Human  Physiology;  Draper,  On  the  Foreet 
vhieh  Produce  the  Organitation  of  PUmta;  Todd  and  Bowman, 
Phynohgiad  Anatomy ;  Owen,  Letiurei  on  Comparative  Anatomy; 
Lehmann,  Phytiologieal  Chemitiry.) 

HEARTS-EASE.    [Viola.] 

HEARTWOOD.    [Albubnuic.] 

HEAT,  ANIMAL.  The  conversion  of  the  food  of  man  and  the 
higher  animals  into  nutriment  for  the  bodv  is  attended  with  changes 
which  produce  an  evolution  of  heat^  which  constantly  maintains  the 
temperature  of  an  animal  at  a  point  above  or  below,  according  to 
circumstances,  the  temperature  of  the  medium  in  which  it  exists. 
Tike  degree  of  heat  possessed  by  animals  not  gifted  with  the  power  of 
locomotion  is  vexr  small  above  that*  of  surrounding  medil^  and  in 
this  respect  resembles  the  heat  given  off  by  plants.  [Heat,  Vsox- 
table.]  In  proportion  as  animals  possess  the  power  of  locomotion 
they  evolve  heat  from  their  bodies.  This  arises  from  the  £sct  that 
where  the  muscular  system  is  most  exercised  there  is  greatest 
demand  made  upon  the  nutritionazy  processes  going  on  in  the 
system.  We  should  therefore  expect  to  find  that  the  quantity  of 
hent  developed  in  the  invertebrate  animals  was  less  than  that  in  the 
vertebrate  class.  Infusoria  are  for  a  time  capable  of  resisting  cold ; 
for  when  the  water  in  which  they  are  contained  is  frozen,  the 
animalcule  is  observed  to  live  for  a  time  in  a  little  unoongealed  space 
which  the  caloric  from  its  body  prevents  freezing.  John  Hunter 
found  that  various  forms  of  Anndidtty  as  leeches  and  worms,  and 
several  of  the  MoUueca,  exhibit  temperatures  higher  than  the  sur* 
rounding  media.  As  might  have  been  anticipated  from  their  activity, 
the  Insects  of  all  the  invertebrate  animals  exhibit  the  highest 
temperature.  They  have  been  lately  the  subject  of  experiment  by 
Mr.  Newport  He  found  that  they  possessed  a  temperature  above 
that  of  the  m*^ium  in  which  they  lived|  varying  from  S  to  9  degrees. 
With  respect  to  the  temperature  of  the  different  tribes,  Mr.  Newport 
ob<»erves,  *'  Our  previous  observations  lead  us  to  anticipate  the  faet^ 
that  the  volant  insects,  in  their  perfect  state,  have  the  highest 
temperature,  while,  on  pursuing  the  inquiry,  it  is  found  that  those 
spe«iies  which  have  the  lowest  temperature  are  located  on  the  earth. 
Among  the  volant  insects,  those  hymenopterous  and  lepidopterons 
species  have  the  highest  temperature  which  pass  nearly  the  whole 
of  their  active  condition  on  the  wiuR  in  the  open  atmosphere,  either 
busily  engaged  in  the  face  of  day  despoiling  the  blossoms  of  theur 
honied  treasures,  or  flitting  wantonly  fh>m  flower  to  flower,  and 
bieathing  the  lai^iest  amount  of  atmospheric  influence.  Of  these  the 
hive-bee,  with  its  long  tram  of  near  and  distant  affinities,  and  the 
elegant  and  sportive  butterflies,  have  the  highest  Next  to  these  are 
probably  tbeir  predatory  enemies  the  hornets  and  wasps,  and  others 
of  the  same  order ;  and  lastly,  a  tribe  of  insects  whi<m  have  always 
attracted  attention,  and  in  general  are  located  on  the  groimd,  but 
sometimes  enjoy  the  volant  condition — the  ants,  the  temperature  of 
whose  dwelling  has  been  found  to  be  oonsiderablv  above  that  of  the 
atmoepbeie.  Next  below  the  dinmal  insects  are  the  orspuaoular,  the 
highest  of  which  are  the  sphinges  and  moths;  and  almost  equal  with 
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them  are  the  MdoUmAa,'*  In  Inseots  which  live  in  soeieties  the 
temperature  is  still  g^reater.  Mr.  Newport  found  that  a  beei^-neet  In 
a  chalk  bank  had  a  temperature  14  to  16  degrees  above  that  of 
the  atmosphere,  and  17  to  19  degrees  above  that  of  the  bank. 

Amongst  the  vertebrate  animals,  Fishos-and  Reptiles  have  the  lowest 
temperature.  Dr.  Davy,  John  Hunter,  and  others*  have  found  that 
fishes  have  a  temperature  of  fh>m  0*7  to  2*7  degrees  above  the  sur- 
rounding medium. 

In  man  the  temperature  of  the  accessible  parts  of  the  body,  as  the 
mouth,  axilla,  ftc.  is  usually  between  97*7*  and  98'0*.  The  human 
blood  is  said  to  have  a  temperature  in  health  varying  from  100*6* 
to  lows'" ;  in  disease  it  rises  from  106"  to  I09^  In  healthy  persons 
the  temperatnra  is  said  to  attain  its  maximum  during  the  day,  and 
to  fall  from  1*1  to  2*7  degrees  during  sleep.  Dr.  Davy  found  that  the 
temperaturt)  of  the  interior  of  the  body  is  27  to  8*6  degrees  higher  in 
tropical  than  in  temperate  cUmatea  Most  of  the  Mammalia  have  a 
higher  temperature  than  man,  and  Birds  develop  a  greater  quantity  of 
heat  than  any  other  class  of  animals.  This  arises  from  the 
nutritionary  changes  going  on  in  the  bird  in  order  to  support  the 
enormous  muscular  power  which  it, is  compelled  to  exert  during 
flight  The  following  is  a  table  of  temperatures,  as  given  by  Rudolphi 
and  Tiedemann,  for  several  Buds  and  Mammalia : — 

Birdi, 


Great  Titmouse  .        ..  111*25 

3waIlow      .        .  .        .  111*25 

Fringilla,  different  species      '•    .  111*25  to  107 
.iaos,  different  species         .        .111       to  106 

Common  Hen         .        .        .    .  109*94  to  102*99 

i^a^,  different  speciea        .        .  109*74  to  104*5 

Pigeon 109-58  to  106*7 

Raven 109*28  to  105*99 

Vulture  107.49 

Common  Cock     ....  108*78  to  102*99 

White  Game 102 

GuU 100 

Mammalia, 

uegrees. 

Bai  (VetperiUio pipiHreUut)    .    .  106  to  105 

Squirrel 105 

Sheep 104  to  100*4 

Ox 104  to  99 

Rabbit 104  to  99*46 

Ape 108*86 

Cat 108-6  to  98*6 

Bai  (Vetpertilio  noctula)  .  102 

Dog 101*8  to  99-8 

Guinea  Kg  ....  100*4  to  96*87 

Hare 100 

Elephant 99*25 

Horse 98*24  to  97 

There  is  now  no  question  that  the  cause  of  animal  heat  is  the 
chemical  dumges  which  are  going  on  in  the  nutrient  fluid  of  the 
body.  During  the  act  of  respiration  a  large  quantity  of  oxygen  gaa 
is  taken  into  the  lungs,  which  is  absorbed  by  the  blood.  In  this  fluid 
it  meets  the  various  compounds  of  carbon  which  have  been  taken  in 
with  the  food ;  and  the  consequence  is  a  union  of  the  oxygen  with 
the  carbon,  and  the  formation  of  carbonic  add  gas,  which  gas  is 
siven  out  when  the  blood  again  reaches  the  lungs  during  expiratioiLfk 
f Food  ;  Rbbpi&atiov.I  When  carbon  and  oxygen  unite  out  of  the 
body,  heat  is  the  result^  and  the  same  thing  occurs  when  they  unite 
in  the  body ;  and  it  is  through  the  medium  of  this  change  that  the 
bodies  of  animals  are  raised  to  a  given  temperature  by  the  droulation 
of  the  blood  through  the  system.  It  has  been  calculated  that  there 
is  more  oxygen  absorbed  than  is  given  out  of  the  system  in  the  form 
of  carbonic  add  gas :  it  is  probable  that  this  enters  into  oombinatioD 
with  hydrogen,  rorming  water  and  other  compounds  of  hydrogen, 
nitrogen,  and  carbon,  and  thus  contributes  to  the  raising  of  the 
animal  heat 

This  theory  of  animal  heat  egplains  many  wdl-known  phenomena; 
as  for  instance,  the  dight  independent  warmth  of  the  fostus,  and  of 
those  young  animab  which  are  bom  in  an  impeifeotly  devdoped 
oondifcaon.  The  low  temperature  of  persons  with  morbus  csBmleus, 
where  the  blood  is  only  imperfectly  oxygenated,  and  the  cold  expe- 
rienced by  aged  and  debilitated  persons  in  whom  a  small  quantity  of 
blood  circulates  dowly ;  as  also  the  increased  temperaturv  observed  in 
persons  labouring  under  attacks  of  inflammatory  disease  where  the 
blood  dronlates  rapidly,  are  also  confirmatory  facts.  The  phsnomena 
also  exhibited  by  the  hybeniation  of  animals  are  explained  by  this 
theory.  Durifig  the  period  of  hybernation,  when  the  blood  is  drou- 
lating  only  slowly  and  respiration  is  almost  suspended,  and  the 
oxygenation  of  the  blood  is  feebly  performed,  the  temperatore  of  the 
animal  is  low.  The  observations  of  Pallas  and  others  show  that 
hybernation  is  prevented  by  a  temperature  of  from  50*  to  80%  whiUt 
it  is  induced  in  those  anunala  which  exhibit  it  even  in  sununer  by  the 
^application  of  artifldal  cold. 
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HEAT,  VEQETABLE. 


HEBRADBNDROK. 
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The  production  of  beat  is  aleo  dependent  on  the  maas  of  Che 
globules  of  the  blood  and  the  rapidity  with  which  they  circulate. 
When  there  are  few  blood'glubnles  the  oecessity  for  the  absorption 
of  oxygen  is  dimixiished  in  the  same  ratio,  aod  the  circulation  becomf  s 
slower,  and  the  consequence  is  that  there  is  less  heat  developed.  On 
the  other  haud,  blood  containing  an  excess  of  globules,  but  which  is 
circulated  ]e»s  slowly,  developes  less  heat  than  blood  which  contains 
a  smaller  proportion  of  globules  but  which  is  more  rapidly  circulated, 
for  more  oxygen  may  be  consumed  in  the  latter  than  in  the  former 


"The  metamorphosis  of  the  blood  and  the  general  change  of 
matter  lead  to  still  another  secondary  source  of  heat  It  has  been 
shown  by  Pouillet  that  all  solid  bodies,  organic  and  inomnic, 
undei^  an  elevation  of  temperature  when  moistened  with  difierent 
fluids*  In  organic  substances  it  may  amount  to  from  11'  to  18°. 
Since  the  act  of  metamorphosis  is  always  effected  through  humid 
membranes,  this  source  of  heat  must  be  regarded  as  of  great 
importance,  even  if  it  be  not  aotiutUy  identical  with  the  catalytic 
metamorphosis  of  the  ceUs  themselves."    (Simon.) 

(Carpenter,  Principits  of  General  and  Comparalive  PhytiUoffy ; 
Simon,  Medical  Chemistry,  translated  by  Day.) 

HEAT,  VEGETABLE.  That  plants  possess  a  temperature  higher 
in  winter  thsn  that  of  the  air  which  surrounds  them  is  known  by  the 
obvious  fact  that  raow  melts  at  the  foot  of  a  tree  sooner  than  at  a 
distance  from  it;  that  the  temperature  is  lower  in  summer  is  equally 
well  proved  by  the  coldness  of  the  fluid  which  is  discharged  from 
many  vines  and  vine-like  plants  when  cut  across.  These  phenomena 
have  been  examined  with  care  by  several  observers :  John  Hunter 
found  that  a  thermometer  whose  bulb  was  plunged  11  inches  deep  in 
the  trunk  of  a  walnut-trse  generally  indicated  in  the  autumn  a  higher 
temperature  ihan  that  of  the  external  air  by  2  or  8  degrees ;  Schopf 
at  New  York,  and  Bierkander  in  Sweden,  Pictet^  and  Ifaurioe,  and 
various  other  observers,  have  obtained  similar  results;  they  have 
found  even  tubers  and  bulbs  with  a  temperature  higher  in  winter 
than  that  of  the  external  air  by  6  or  7  degrees  lUaum.,  while  on  the 
other  hand  from  the  spring  to  the  autumn  it  u  lower. 

The  former  fact  accounts  in  some  measure  for  the  power  possessed 
by  some  plants  of  resisting  cold  in  winter,  and  for  the  protection 
given  to  the  upper  parts  of  trees  by  heaping  straw  up  sgainst  their 
trunks  in  winter.  During  every  season  of  the  year  trees  are  absorbing 
water  from  the  earth ;  water  when  absorbed  parts  with  its  heat  very 
slowly  through  the  carbonated  matter  of  a  trunk;  in  winter  the 
temperature  of  the  earth,  which  determines  that  of  the  water  it 
contains,  is  uniformly  higher  than  that  of  the  atmosphere,  and 
consequently  the  temperature  of  the  interior  of  a  tree  is  also 
higher,  in  proportion  to  the  difierence  between  the  heat  of  the  soil 
and  that  of  the  air.  In  the  spring  and  summer,  on  the  contrary, 
the  earth  is  cooler  than  the  air,  and  the  temperature  of  trees  is  cooler 
also. 

These  considerationB  throw  some  light  upon  the  effects  of  frost 
upon  trees.  A  young  tree  is,  csBteris  paribus,  affi^ted  more  than  an 
old  one  of  the  same  species ;  either  because  its  roots  derive  their  food 
from  a  smaller  distance  under  the  soil,  or  because  the  heat  obtained 
from  the  soil  is  sooner  parted  with  on  account  of  the  thinness  of  the 
bark  and  the  smallness  of  the  whole  mass.  Unhealthy  trees,  which 
also  suffer  in  like  manner,  may  be  supposed  to  do  so  in  consequence - 
of  the  weakness  of  their  power  of  pumping  warmer  fluid  up  from  the 
soil  in  winter. 

Independently  of  this  souroa  of  heat  in  vegetables,  there  is  another 
that  deserves  attention.  Whenever  oxygen  oombines  with  carbon  to 
p  form  csrbonio  add,  an  extrication  of  heat  takes  place,  however  minute 
the  amount;  such  a  combination  occurs  much  more  extensively 
during  the  germination  of  seeds  and  the  impregnation  of  flowers  than 
at  any  other  time.  At  the  first  of  these  periods  extrication  of  heat 
takes  place  to  a  considerable  amount,  as  is  rsmsrked  in  the  germina- 
tion of  barley  heaped  in  rooms,  prsvionsl^  to  being  manufactured 
into  malt :  in  the  latter  it  also  oeours,  but  m  consequenoe  of  flowers 
not  being  confined  in  close  cases,  the  heat  is  lost  as  soon  ss  it  is  dis- 
«Dgaged,  end  never  accumulates,  except  in  a  few  special  instances. 
Baussure  found  the  temperature  of  the  male  floweni  of  the  common 
gourd,  at  between  7  and  8  o'clock  in  the  morning,  half  a  oenti- 
giade  degree  higher  than  that  of  the  air;  and  those  of  the  tuberose 
$-10ths  of  a  similar  degree.  It  is  however  only  when  laiige  quantities 
of  flowers  expand  within  elose  oases  that  this  phenomenon  is  partiou- 
larly  remarkabia  Accordingly,  in  the  spaUie  of  araceous  plants  it 
has  been  remarked  at  its  greatest  intensity.  Lamarck,  Senebier,  and 
De  Candolle,  found  the  flowers  of  Arum  maeulatum,  between  8 
and  7  o'clock  in  the  afternoon,  as  much  as  7  degrees  B^um.  warmer 
than  the  external  air.  Schultz  found  a  difference  of  4  to  5  degrees 
between  the  heat  .of  the  spathe  of  Oaladium  pinnatifUkim  and  the 
■arrounding  air  from  6  to  7  o'clock,  p.m.  Hubert  and  Bory  de  St-Vin- 
cent  assert  that  at  sunrise  the  spathe  of  Arum  eord\folium  acquires 
in  the  Isle  of  Franoe  an  elevation  of  80  degrees  BiSaum.  above  the 
atmosnhere.  Finally,  Messra  Yrolik  and  Yriese  st  Amsterdam,  and 
Adolphe  Brongniart  at  Psris,  have  conflrmed  the  &ct  by  new  observa- 
tions in  the  hothouses  of  those  cities. 

The  following  tables  of  experiments  on  this  subjeot  by  Dutroohet 
are  given  by  Professor  Balfour  in  his  <  Classbook  of  Botrny '  >— 


Tablb  L 

Obserrationi  made  on  the  diurnal  vsriations  of  heat  in  the  stems  of 

Euphorbia  Lathyrit. 


How  of  Day. 

Deviation  of 

Thermo^lectrie 

Needle. 

Proper  heat  of 

Plant  above  the 

Atmosphere* 

Temperature  of 
the  Atoaosphera. 

f 

6th  June,  6  a.iB. 

11 

0*160'  Fshr. 

63*34**  Fahr. 

7  a.m. 

0198*"  Fahr. 

63-24**  Fahr. 

8  s.m. 

0-824'  Fahr. 

62*34'  Fahr. 

0a.in. 

0*834**  Fahr. 

63*43'  Fahr. 

10  a.m. 

0*490*'  Fahr. 

63-60^  Fahr. 

11  a.111. 

O-AOO*"  Fahr. 

68-96**  Fahr. 

IS  noon. 

6^ 

0-958*  Fahr. 

68*14'  Fahr. 

1  p.in. 

A| 

0*610**  Fahr. 

63  50**  Fahr. 

2  p.m. 

4| 

0-500"  Fahr. 

68*86**  Fahr. 

4  p.m. 

0-2 16'  Fahr. 

63*66**  Fahr. 

6  p.m. 

0*108**  Fahr. 

63-50^  Fahr. 

8  p.m. 

1 

0*054"  Fahr. 

63  96'  Fahr. 

0  p.m. 

0*037**  Fahr. 

62-60'  Fahr.      i 

The  next  table 
species  of  plsnts. 


gives  some  results  of  experiments   on  diflforent 


TablbIL 


Msmes  of  Plants. 


Jb»M  eanina  ,  .  . 
AuHun  JPomm ... 

Bontgo  tfffieinaliM  .  . 
£uphvrbia  Lathyrii 

Fapootr  aomn^emm  . 

Oaettu  JIagtUifomui  . 
Sflianthus  annuut 

Imp»tieu$  bahnmina  . 
AHanthu$  glanduhta . 
Campanula  medium 

Batnbueut  nigra      .  . 

jAlium  eandidum   .  . 

Atpcrague  t^gtcinalit  . 

Laetuea  §ativa  .     .  . 


Hour  of 

Maximum 

of  Vital 

Heat. 


r 


10  a,m. 

11  a.m. 

12  noon. 
1  p.m. 
1  p.m. 
1  p.m. 
1  p.m. 
1  p.m. 
1  p.m. 
3  p.m. 
3  p.m. 
3  p.m. 
3  p.m. 
8  p.m. 


Deviation 
of  the 
Needle 


2 

Ij 
5j 

'1 
3 

3j 

1 

3] 

5 

l\ 

4 


Maximum 

of  Vital 

Heat. 


0*880'*  Ft. 
0*316**  Fr. 
0*1 60'  Ft. 
0*610'  Fr. 
0*380'  FT. 
0*316*  Fr. 
0-396'  Fr. 
0-198'  Fr. 
0*890'  Ft. 
0-558'*  Fr. 
0*380**  Fr. 
0*504'  Fr. 
0.450'  Fr. 
0.160'  Fr. 


Tempera. 

tare  of  the 

Atmoephere 


71-60'  Fr. 
74-84'  Fr. 
66*30'  Fr. 
63*60'  Fr. 
08*78'  Fr. 
67*10'  Fr. 
56-84' 
60  80' 
71*60' 
6116' 
66*74' 
63*10' 
53'6' 


Fr. 
Fr. 
Ft, 
Fr. 
Fr. 
Fr. 
Fr. 


71*81' Fr. 


The  hour  of  maximum  varied  from  10  a.m.  to  8  p.m.,  and  the 
temperature  variod  from  about  one-tenth  to  rather  more  than  half  a 
degree  Fahrenheit  In  the  case  of  .^i^  the  following  results  were 
obtained : — 

Tablb  III. 


Nsmea  of  Flsnts. 

Deviation  of 
the  Needle. 

Heat  of  Fongns 
above  the  Air. 

Temperature  of 
the  AtoMwphera 

Agarieue  eiumeui  .    .     . 
Agarieut  eoluMnui    .     . 
AgarieuB  anmularnu   .    . 
BoUttu^rwt    .... 
Lyeoperdon  hirtum      .     . 

11 
11 

'i 

0*36'  FShr. 
0*18'  FSbr. 
0*18'  Fahr. 
0-81'  Fahr. 
0*47'  Fahr. 

68«90'  Fahr. 
68-3e'  Fahr. 
68*50'  Fahr. 
66*74'  Fahr. 
70*06'  Fahr. 

HEATH.    [Calluna;  Ebioaoia] 

HEATHER.    [Kbioa.] 

HEBRADBNDRON,  a  genus  of  Plants  belonging  to  the  natoral 
order  CluriaoecB.  It  wss  established  by  Professor  Graham  of  Edin- 
burgh, for  the  Qamboge-Tree  of  Ceylon.  The  gamboge  of  commerce 
is  known  bv  the  names  of  Ceylon  and  Siam  gambog& 

The  gamboge  of  Siam  is  in  cylinders,  either  solid  or  hollow,  usually 
oslled  pipes :  it  is  supposed  to  have  this  form  from  being  so  rolled,  or 
from  being  poured  into  the  hollow  of  bamboos,  aooi>rding  to  Lieu- 
tenant White,  in  his  '  Visit  to  Cochin  China.'  It  is  usually  of  the 
best  quality,  but  Mr.  Pereira  has  shown  that  some  very  impure  is 
oooasionslly  in  the  form  of  pipes.  As  this  pine-gamboge  is  usually 
exported  from  Singapore,  it  has  been  doubted  whether  it  was  actually 
the  produce  of  Siam ;  but  we  have  specimens  from  Mr.  O.  Swinton, 
which  were  sent  to  him  direct  from  Siam  when  he  was  chief  secretary 
of  the  Indian  govemmtfut,  as  the  produce  of  that  country,  and  which 
are  identical  with  the  best  pipe-gamboge  of  commerce.  The  only 
information  respecting  its  preparation  which  we  possess  is  that  given 
to  Kosnig  by  a  CathoUo  pnest,  who  officiated  as  sudi  to  the  Catholics 
of  Cochin  China,  and  who  stated  that  the  inspissated  juioe  obtained 
from  breaking  the  leaves  and  young  shrubs,  as  well  as  the  fragrant 
lignum  aloei,  is  given  as  a  tribute  to  the  king  of  Siam  by  the  Christians 
residing  there.  The  tree  must  therefore  be  common,  and  probably 
near  inhabited  places,  and  therefore  very  likely  po  be  Oxyearpue 
Oachinchinentii  of  Loureiro  (now  referred  to  the  genus  Oarcinta),  who 
names  it  from  its  acid  fruity  and  describes  it  as  cultivated  in  Codiin 
China.  We  have  speoimens  of  a  plant  something  similar  to  this  in  the 
form  of  its  leaves  from  Mr.  Maloolmson,  ooUeoted  by  him  in  Baogo<Mi, 
which  he  thought  might  be  the  gamboge  plant^  aa  it  contained  a  yellow 


HEDYFHAN& 


purgKUrs  jaUs  in  tha  riod  oF  iti  tnAt.  Dr.  Oraliua  thinks  tlwt 
Ibe  SUm  plant  ma;  bt  a  tiaarly  aUiwl  ipaoiu  of  the  lams  genu*  m 
the  CejIoD  plui 

The  Cejiaa  gambo^  ii  naoallf  Kmnderad  inferior;  that  which 
fonni  an  article  of  oommsraa  no  doubt  i*  *o ;  and  we  have  been 
informed  by  one  of  the  principel  menifaaDta  of  Cayion  that  fluding 
tho  gamboge  there  very  ohe«p,  ho  had  bun  induced  to  purehaaa  and 
•end  it  to  Eoaland,  but  hul  not  beni  able  to  irll  it  from  iCa  inferior 

Jiulity.  No  doubt  howeier  aome  of  rtrj  eionllent  qutlity  ia  pro- 
uc«d  io  Ceylon  t?  the  tree  which  haa  been  called  HibraiUiidi-«n 
eaiabuffioidt*.  and  An.  Coloael  Walker  deaoribe*  it  an  "  brilliaDt  and 
eioi-lleDt."  and  "  aa  good  fur  wat«r-oolour  drawingi  a>  any  the  erar  , 
need."  Dr.  Oraham  aicrib'a  ita  inferiority  to  waot  of  oar«  Id  pre- 1 
Mriog  the  article  for  market ;  thoQ|[h  It  ia  yet  doubtful  whathar  tha 
'  Ceylon  gamboge  of  commonse  ia  all  yielded  by  thia  tr« ;  but  Mm. 
Walker  on  one  oocaaion,  in  paning  Uirough  a  forest  of  theae  treea,  I 
saw  all  of  them  with  the  bark  cut  off  in  larions  plaoaa  Dr.  ChriiU-  ! 
aon  has  ahown  that  there  ia  all  bat  an  identity  of  compoaition  with 
that  of  Siam ;  and  ita  medicinal  affaota  are  preciaely  the  aime,  aa  j 
prvTed  in  Crylon  bj  Dr.  Pltcaira,  and  by  Dra.  Oraham  and  Chriatiaon 
iD  EdinbuTgh.  ' 


bogia  guila  i>f  Linnaua,  tha  Oaremia  Manila  of  late  aathon.  ai 


llhe 


il,  had  it  not  been  diwoFered  by  Mr.  Brown  that  ttia  ajwoii 
'Bankiian  Herbariam'  collected  by  Kconig,  and  from  which  (turray'a 
chancter  of  the  genua  and  ipedea  wna  aatabliahnd,  eanaiat  not  of  one, 
but  of  two  diaticot  plants,  the  Sowei*  of  XuHtliockymMt  omlifiiiui 
being  stuck  by  aaaliag-^ax  npon  a  branch  of  what  appaara  to  be  thia 
Caylon  plaot.  The  ganera  Stala^itii  tni  ZanfAociynui  are  then- 
fore  one  gentu^  aa  wu  ptevjoualy  inferred  by  Cambeaaedea,  who  haa 
retained  for  it  tha  formrr,  a!  the  prior  name. 

The  genua  StkradtKdron  baa  dimoioua  flower*,  the  male  having  the 
Ealyz  memlnanacanua,  l-aepallnl,  panialent;  oorolla  4-peCaUed;  ata- 
uana  monadelphouB  ;  ooluinn  l-«lded;  anthen  termimU,  opaniog  by 
the  drcumdaton  of  a  Sat  and  umbilioato  terminal  lid.  Tha  inflom- 
eence  of  tha  fatoale  tree  ia  aimilar  to  that  of  the  male,  tha  flower  white 
and  a  little  larger,  with  a  gpnnen  preciaely  in  miniature  of  tha  fruit, 
and  annvundcd  (like  it)  with  aeveral  (teni)  abortire  atamans.  The 
berry  ia  many  (!■)  called;  cella  l-aeeded,  aumiunded  at  the  baaa  with 
■ome  &«e  abortire  atamans,  crowned  by  a  Icbad  and  muriwted 
"■■■{laa;  cotyledons  "    '  "    "    "'" 

h  entin  lea*«s. 


Iialg>i  t,  aflowaracsBlaUnUji  1,  anUitr 


The  apeoiaa  called  B.  eawhojMdti  fi>nna  ■  modsrat»«iced  tre^  with 
tha  learea  oboiate,  elliptical,  abruptly  sab-aoamiuata ;  tha  mala 
flower*  duaterad  in  the  aiil*  of  the  patiolaa  nn  short  aiugle-Bowerad 
pedanolas;  *epal*  yellow  on  the  inside,  yellow isb-whi la  eitemaJly; 
petal*  yellowish-white,  red  on  the  inside  near  the  base;  berry  alraut 
the  aiie  of  a  chary,  round,  with  a  firm  reddish-brown  external  coat 
and  aweet  pulp  ;  ripe  in  July.  It  ia  called  in  Ceylon  Kaua  featabla) 
Ooraka.  0.  eambagia  is  called  aimply  Ooraks.  The  gamboge  ii  need 
by  tha  nativea  both  as  a  pijivieut  and  medioioaliy.  Un.  Wnlker 
dascribea  it  aa  bring  ootlscted  by  cutting  pisoas  of  tha  bark  about  tlie 
aize  of  the  palm  of  tha  hand  aarly  in  the  morning.  The  gambog* 
ooaaa  out  in  a  semi-liquid  atate,  but  liardena  on  ezpoaun  to  the  air, 
and  ia  raraped  off  by  the  collectors  next  morning. 

Thia  tree  ia  found  in  various  parts  of  Ceylon,  but  not  vary  abaod- 
antly  near  Colombo.  In  a  tour  through  difhireut  parts  of  the  island. 
Hn.  Walker  write*  :  "  Wa  found  the  Gaylon  Ounboie-Tree  aeTei^ 
Ijmea  in  forests  distant  from  the  habitation  of  man,  which  provaa  tha 
tree  to  be  indigenooa."  Colonel  Walker  writea  to  Dr.  Wight,  that, 
"  it  is  fonnd  io  great  abundance  along  the  western  and  aaatern  ooaat 
in  the  neighbourhood  of  Battooola :  but  it  also  grows  inland,  whrra 
it  ooQld  not  have  been  planted  by  the  Dutch.  Its  tsvourita  abode 
aeama  to  be  low  aandy  ground,  aa  about  Kanderaane,  Negombo,  and 
towards  Chilaw ;  also,  100  milea  Inland,  at  ao  high  an  elevation  aa 
!DOa  feet  above  tha  eea."  Oarcinia  ^tpbca,  a  native  of  Siihet,  and 
Q.  pictoria  of  the  Wynaad  district,  are  thought  to  b*  other  spade*  of 

Beaidee  the  aliove  speciea  there  is  probably  another  belonging  to  tha 
aame  genus  or  Io  the  same  group  of  a  larger  genua,  which  appeara  to 
yield  a  very  good  kind  of  ganLbogeL  It  ia  tha  Qarcinia  piiloria  of 
Roxburgh,  and 

M.  picloriuin  of  Lindlay  and  other  bolanista.  It  is  a  tall  tree, 
about  60  feat  high,  of  a  oculoal  ahape,  and  vecy  full  of  brsnche*.  Tha 
bark  ia  pretty  thii^,  acabrous  and  ramcua  on  the  outsida.  ut  a  dark 
ferruginous  colour,  intermixed  with  many  yellow  specka.  sud  through 
it*  substance,  particularly  on  the  inaide,  ccuiiderable  nusiw  of  «sm- 
lx)ge  aro  found.  Tha  young  ahoota  are  aomewhat  angulu,  smooth 
polished,  of  a  deep  greeu  colour.  Tha  learea  are  oppoaite,  ahort- 
petioled,  oblong,  ventriooea,  rather  acute,  entire,  smooth  on  both  aide^ 
and  of  a  Srm  texture,  from  8  to  4  inches  long,  1^  l^  or  2  inchaa 
broad.  Tho  calyx  consist*  of  two  unequal  pain  of  oonoava  obtuae 
leaflets,  permanent  Petal*  i,  oval,  longer  than  the  calyx.  Anthen 
from  10  to  IB,  oblong,  S-tobed,  and  aaemingly  fertile.  Ovary  superior, 
round,  4-CFllod,  with  one  ovule  in  each,  attsobed  to  the  axis  a  Utt)a 
above  its  middle.  Ths  berry  ia  the  siia  of  a  lai^e  cherry,  oval, 
smooth,  vary  slightly  mafked  with  four  lobea,  crowned  with  tha 
aeaaiie  1-lohed  verrucoaa  permanent  atigma.  Rozbuigh  nys  he 
received  frequent  aamplea  of  tha  gamboge  of  thia  tree  bom  a  ct 
Bpondent  at  Telticherry,  and  uniformly  lound  it,  avi 
unraflued  state,  anperiiir  in  oolour  while  recent,  but  nui.  bu  ponuauaui 
aa  that  from  Chm^  The  tree  grow*  on  the  highcM  parU  of  Wynaad 
in  India. 

(Lindley,  Flora  Medial ;  Royla,  Xattria  Xtdiea.) 

HEDE  .v'BERQlTK     [AoorTB.] 

HEDEBA,  a  genua  of  Flsnlfl  belonging  to  tha  natnral  order  Jroiia. 
MS.  Tiie  oslyx  haa  an  elevated  or  toothed  edge.  Tha  petala  S  or  lOv 
not  calyptrale  and  oohering  ;  ataman*  G  to  10 ;  stylet  6  to  10,  oon- 
Tsrging  or  conaolidat«d;  ths  berry  6-  or  10-called. 

H.  Biiix,  Ivy,  is  a  common  plant  all  over  Europe,  cljoging  to  traaa 
and  walls.  It  hu  a  atom  olimbing  with  root-like  flbre* ;  leave*  eoiitF 
oeoua,  amooth,  ahioing.  fi-an){led,  or  S-lobed,  the  upper  or  oldoMS 


ante;    umbeli  si 


It  il 


bitter;  t>erriea  bitter,  aperient,  and  emati 
■udoriflo,  and  wa*  once  reputed  to  prevent  drunkennea*  and  to  dioai- 
Hte  the  affvcta  of  wine.  The  b^as  are  black  at  maturity.  Tha 
floweiB  an  yellowish,  and  appsar  late  in  the  seaMia,  and,  in  oona»- 
quenoe,  are  much  raaort«d  to  by  beaa  and  flie*  whan  little  other  food 
is  to  be  had. 

It  ia  found  commonly  wild  in  England,  and  is  diaperaed  through 
many  distant  parta  of  the  Old  World,  lying  lietween  tha  Canariaa  and 
Europe  ou  the  weat,  and  tha  northern  parts  of  China  on  the  east.  In 
ths  Canaries  it  scquiree  ita  Utgeataiie,  beiog  whatiioslled  in  English 
gaidana  tha  Irish  or  Oiant  Ivy,  which  grows  ao  much  fatter  than  the 
l^urupean  form.  In  tha  north  of  India,  and  indeed  ocoaaionally  in 
Itdiy,  the  berries,  inatad  of  being  block  as  with  ua,  are  bright  yellow, 
and  it  ia  aupposed  tliat  this  ia  more  particularly  the  Hedera  of  the 
Bomsn  poets.  The  leavaa  vary  much  in  form,  and  there  ia  a  kind 
which  never  runa  or  creeps  upon  other  plants  but  muraly  forma  a 
omnpact  buah. 

M.  umbtUiftra  ia  a  native  of  Amboyna.  It  baaa  ahmbby  unarmed 
stem ;  leavei  on  long  stalks,  lanoaolate  aonminate,  dittantly  serrated ; 
pedunclea  IS,  trifld  and  umbellate ;  partial  umtieia  capitate,  roundish. 
It  yieldaa  blackiah  or  dull.bnwn  reain  with  a  vary  powerful  aromatic 
camphoretad  smaa  It  ia  oalled  '  Sarura '  in  Amboyna.  Then  are 
GO  apecieetif  Ivy  enumerated,  all  of  whioh  an  of  esq  euUunt 
■    HEDOE-HOO.    [BaucAOBca-J 

HEOQlii-HUSTARD.    ISisiMBiuniL] 

HRDQEWARULEEl.    [StLTiaD*] 

UllJjYPUANii.     [Li*D,] 


HEDYSABUIL 


HELICIDJS. 


HEDT'SABUM  (from  i)8^apor,  the  Greek  name  of  the  OoronUla 
aeairidaca)t  a  geoas  of  Plaots  belonging  to  the  natural  order  Legumu 
NOfA  It  has  a  $-cleft  calyx,  with  the  aegmenta  linear-aubuUte  and 
nearly  equal ;  the  corolla  with  a  large  vexillum,  and  obliquely  truncate ; 
keel  much  longer  than  the  wings;  the  stamens  diadelphous;  the 
legume  of  numerous  flat  orbicular  or  lenticular  regular  1 -seeded  joints, 
which  are  connected  together  in  the  middle,  and  therefore  the  sutures 
are  convex  on  both  sides.  The  species  are  herbs  or  under^ihrubs, 
with  unequally  pinnate 'leaves,  axillary,  with  simple  peduncles,  and 
bearing  racemose  spikes  of  large  purple,  white,  or  cream-coloured 
flowers.  The  old  genus  ffedyBarum  has  been  subdivided  into  many 
smaller  genenu  The  Saintfoin,  Jff.  onobt^ehit  of  ulder  writers,  now 
forms  the  genus  Onobrychit,  which  differs  from  Htdytcurum  in  the 
legumefl  consisting  of  many  joints,  not  of  one  joint,  as  in  that  genus. 

[0N0BBT0HI8.J 

H.  eortmanwnf  French  Honeysuckle,  has  difliise  stems,  the  leaves 
with  8-6  pairs  of  elliptic  or  roundish  leaflets,  which  are  pubescent 
beneath  and  on  the  margins ;  the  spikes  or  racemes  of  flowers  are 
ovate,  crowded ;  the  wings  of  the  flower  twice  the  length  of  the  calyx ; 
the  legumes  glabrous,  with  25  orbicular  prickly  joints.  It  is  a  native 
of  Spain  and  Italy.  It  has  drop  red  or  white  flowers.  In  Calabria 
this  plant  grows  wild  in  great  abundance,  and  horses  and  mules  are 
fed  with  it.  It  grows  well  in  our  gardens,  but  probably  would  not 
make  a  good  field  crop. 

H.  frtUicotiMi  has  an  erect  shrubby  stem,  the  leaves  with  5-7  pairs 
of  alternate  elliptic  obtuse  leaflets,  which  are  clothed  with  pubescence 
on  both  surfaces ;  the  flowers  few,  disposed  in  spikes ;  the  wings 
hardly  longer  than  the  calyx ;  the  vexillum  the  length  of  the  keel; 
the  joints  of  the  legume  wrinkled ;  the  nerves  slightly  echinate.  It 
is  a  native  of  Siberia  in  sandy  phices.  It  has  a  pale  purple  flower, 
and  is  a  very  handsome  plant  Horses  eat  it  with  avidity,  and  it  may 
be  made  useful  in  flxing  sand,  in  which  is  grows  readily. 

H.  Maekentii  has  recumbent  stems ;  the  leaflets  oblong,  clothed  on 
both  surfaces  with  canescent  pUi ;  the  stipules  sheathing ;  the  joints 
of  the  legume  transversely  wrinkled  and  pilose.  It  is  a  native  of 
arctic  America  and  about  the  Saskatchewan,  on  the  Eagle  and  Red- 
Deer  Hills.  The  flowers  are  large  and  of  a  red  colour.  This  was 
described  as  a  liquorice  plant  by  Sir  A.  Maokenaie,  and  named  after 
him.    The  whole  plant  has  a  sweet  tast& 

JET.  lineare  is  used  in  Cochin  China  as  a  stomachic,  and  ff.  atpinum 
ii  used  in  Siberia  for  the  same  purpose.  The  If.  tetmoidea  of  Willde- 
Dow,  now  Ormoearpum  ten,fundi$,  has  a  root  wiiich  is  used  in  India  as 
a  tonio  and  stimulant  The  H.  AUutgi  of  Linnseus  is  the  Alhagi 
Maurorum  of  recent  writers.  It  is  a  spiny  shrubs  and  from  its  branches 
exudes  a  sweet  substance  like  manna,  ff,  tuberamm  of  Roxbui^h, 
Pueraria  tuberota  of  De  Candolle,  grows  in  the  Ciroar  Mountains. 
The  roots  are  used  by  the  natives  as  poulticea  for  swellings  of  the 
joints. 

All  the  species  of  the  genus  ffedytarwn  may  be  cultivated.  They 
thrive  in  a  light  rich  soil ;  the  perennial  sorts  may  be  moreased  by 
dividing  the  roots;  and  the  seeds  of  the  annual  species  shoidd  bie 
sown  in  an  open  border. 

(Lindley,  Flora  Medica;  Don,  Dichlamydeoiu  Plants;  Burnett, 
OuUinrM  of  Botany,)  « 

HEIMI  A,  a  genus  of  Plants  belonging  to  the  natural  order  Lyik' 
raeta.  It  has  a  hemispherical  oampauulate  calyx,  bracteolated  at 
the  base,  with  six  erect  lobes  and  as  many  alternating  hum-shaped 
patent  angles ; .petals  6,  alternate  with  the  erect  lobes;  stamens  12, 
somewhat  equal ;  ovanr  sessile,  nearly  globose,  4-celled ;  capsule 
included  within  the  calyx;  seeds  numerous,  minute,  and  wingless. 
Qiabrous  herbaceous  plants.  Peduncles  1-flowered,  shorter  than  th^ 
calyx. 

Ja.  talietfolia  is  found  in  New  Spain  on  the  volcano  of  Jorulla  It 
has  temate  or  opposite  leaves,  the  upper  often  alternate,  on  very  short 
stalks,  lanceolate,  acute,  narrowed  to  the  bas&  The  petals  are  obovate. 
It  is  a  powerful  sudorific  and  diuretia  The  Mexicans  consider  it  a 
valuable  medicine,  $bd  call  it  HanchinoL 

H  EISTBRI A.    [Partrxooi- Wood.] 

HB'LAMYS,  a  genua  of  Rodents  nearly  allied  to  the  Jerboaa. 
[Murioa] 

HBLARCTOa    [Bbar.] 

HELIA'NTHEMUM,  a  genua  of  Plants  named  from  fpiior,  the  sun, 
and  Aytfot,  a  flower,  because  the  flowers  open  with  the  rising  of  the 
sun,  and  fall  with  the  setting  of  the  sun  in  the  evening.  This  gonus 
belongs  to  the  natural  order  Citiinea,  or  Ci$taeea,  and  the  s)H>ci« 
were  at  one  time  included  under  the  genus  CiMfua,  but  they  differ 
materially  in  their  oharaeters.  There  are  about  150  species  enume- 
rated, which  are  distributed  in  various  parts  of  the  world.  They  are 
chiefly  found  in  tlie  south  of  Europe,  the  north  of  Africa,  and  a  few 
species  in  America.  The  calyx  consists  of  6  sepals,  the  2  exterior 
one«  smaller  or  wanting,  5  deciduous  petals,  numerous  stamens,  and 
8-valved  capsulea.  The  flowers  are  yellow,  red,  or  white,  and  are 
very  elegant ;  none  of  the  apedes  possess  any  available  p'-operty  in 
the  arts  or  medicine,  but  they  are  extensively  cultivated  on  account  of 
their  very  beautiful  and  umanieutal  apiiearaiioe. 
^  M.  guttatum  is  an  erect  herbaceous  plant  wit^  oblong  lanceolate  or 
linear  leaves,  the  racemes  without  bracts,  and  the  stigma  subsesslle. 
Tha  flowen  are  yellow,  with  a  deep  red  spot  at  the  base  of  each 


petal  It  is  a  native  of  France,  Italy,  Spain,  Portugal,  and  Turkey, 
and  is  found  in  Anglesey  and  Jersey  in  Great  Britain,  but  is  a  very 
rare  plant. 

H.  canwn,  the  Hoary  Sun-Rose,  is  distinguished  by  its  ahmbbj 
appearance,  without  stipules,  and  having  terminal  bracteated  raoemea 
The  flowers  are  yellow  and  small.  It  is  a  native  of  the  south  of 
France  and  Qeriuany,  and  is  rarely  found  in  Qreat  Britain. 

H.  vulgare,  the  Common  Rock  Rose,  is  a  procumbent  shrub,  with 
stipules,  bracteated  raceme«,  the  style  larger  than  the  ovarium,  and 
bent  at  the  base.  The  flowers  are  yellow,  and  bloom  from  May  to 
September.  It  is  a  native  of  Europe,  and  is  found  in  Qreat  Britain 
in  dry  hilly  pastures. 

There  is  a  very  beautiful  variety  with  double  pale  yellow  flowers^ 
which  is  much  cultivated  by  florists.  The  stamens,  if  touched  in  the 
sunshine,  spread  slowly,  and  lie  down  upon  the  petals. 

S,  Brewtri  is  a  British  plant.  It  has  obtuse  obovate  leaves,  without 
stipules ;  racemes  without  bracts. 

JI.  polyfolium  is  found  in  Devonshire  and  Somersetshire.  It  is  a 
hoary  plant,  with  stellate  pubescence;  the  leaves  opposite,  ovate- 
oblong,  or  oblong-linear ;  the  sepals  tomentose,  inner  ones  obtuse. 

Almost  all  th»*  Sfiecies  of  Hdianthemwn  are  elegant  plants,  of  hardy 
growth,  and  easily  cultivated.  They  groW  best  in  a  light  sandy  soij^ 
and  should  be  protected  during  the  winter  in  a  frame. 

(Don,  DicMamydeoui  Plants ;  Babington,  Manual  <f  BriUtk 
Botany ;   Loudon,  Encydopcedia  of  Trees  and  Shrubs.) 

HELIANUS,  a  genus  of  FiBhes  belonging  to  the  ScuoMUe,  a  £smily 
of  Acanthopterygii, 

HELICARION.    [Helicidjb.] 

HELrCID^,  a  family  of  Qasteiopodous  MoUusea  to  whidi  the 
land  Shell-Snails  are  referred. 

Dr.  J.  E.  Qray,  in  his  i>aper  on  '  Streptaxii'«{'  Magaxine  of  Natural 
History,'  vol  i.),  observes  that  aoologists  have  diviiled  land-shells  into 
several  genera ;  but  that  the  late  Baron  Fdrussac  united  most  of  them 
into  a  single  genus,  as  he  wished  to  establish  as  a  rule  that  all  the 
genera  of  MoUiuca  ^ould  be  alone  characterised  by  some  peculiarity 
m  the  animaL  **  The  increased  knowledge,"  continues  Dr.  Qray,  "  of 
the  animal  has  shown  that  some  of  the  species  which  he  (F^rossac) 
referred  to  the  geuus  Helix  have  very  different  animals  from  the 
typical  kinds ;  and  it  is  probable  that  eventtially  several  of  the  genera 
established  before  his  time  (which  he  attempted  to  set  aside)  will  be 
found  to  be  true  genera,  according  to  his  own  theory.  The  knowledge 
of  the  animal,  and  the  history  of  several  species  which  were  ouknown 
at  the  time  he  wrote  his  system,  have  ahown  that  several  of  the  cha- 
racters which  he  considered  as  of  generic  importance  are  common  to 
other  species  belongini^  to  quite  different  groups.  Thus  we  now  know 
that  some  Selicer  {CarocoUa  inversicolor,  BaUa  Chemniizii,  and  some 
others)  are  viviparous,  as  well  as  the  Partula;  that  the  de:rre6  of 
development  in  the  lower  pair  of  tentacles  is  variable  in  the  different 
species  of  Pupa  and  Vertigo ;  and  that  to  separate  the  latter  genus 
from  the  former,  on  account  of  the  partial  obliteration  of  these  org^ins, 
has  the  effect  of  dividing  very  nearly  allied  species.  I  am  inclined  to  Uiiok 
that  these  and  numerous  similar  facts,  which  must  be  well  known  to 
every  practical  conohologist,  show  us  that  we  are  warranted  in  establish- 
ing genera  from  any  peciiliarity  in  the  structure  or  form  of  a  series 
of  shells^  as  well  as  on  a  peculiarity  in  the  animal  alone ;  especially 
when  we  consiiier  how  very  few  of  the  animals  of  the  different  species 
which  we  are  called  upon  to  arrange  are  or  ever  can  be  knqsm  ;  and 
also,  as  we  constantly  find  by  experience,  that  every  peculiarity  in  the 
form  or  structure  of  the  shell  is  the  indication  of  some  peculiarity 
in  the  habit  or  organic  structure  of  the  animal  which  formed  it, 
and  warrants  its  separation  from  the  rest  of  the  species  of  the 
femily." 

The  oi^gantsation  of  this  group  of  animals  may  be  illustrated  by  the 
structure  of  the  large  Roman  Snail  {Helix  Pomatia),  of  which  there 
are  several  preparations  in  the  museum  of  the  Royal  College  of 
Surgeons  in  London. 

Nutrient  Oigans. — In  the  Phyaiologioal  Series — Qalleiy,  No.  801, 
is  a  preparation  of  the  Helix  Pomatia^  Linn.,  showim;  the  form  of  the 
mouth  and  the  part  which  performs  the  office  of  teeth.  This  lb  a 
deutated  homy  substance,  of  a  dark  colour  and  arched  form,  situated 
transversely  above  the  aperture  of  the  mouth,  and  forming,  as  it  were, 
the  margin  of  the  upper  lip ;  the  lower  lip  is  divided  by  a  vertical 
fissure.  No.  802  of  the  same  series  shows  in  the  bead  of  another 
Shell-Snail  the  same  atructure  of  mouth.  Na  767  i«howa  the  soft  parta 
of  Helix  Pomatia,  and  the  alimentary  canal  has  b^*en  injected  with 
sise  and  vermilion ;  so  that  the  salivary  glands,  from  th^ir  white 
colour,  may  be  distinctly  pr'rceived  upon  the  parietes  of  the  stomach. 
Thene  glands  ar<»  of  a  fiattened,  elongated,  and  irre^lar  form,  and  of 
a  conglomerate  structure ;  they  may  be  seen  dioiiuishing  in  breadth 
as  they  extend  upwards  towai-ds  the  pharyux,  where  their  ducts 
termiuate.  Hei-e  also  the  semicircular  dentated  homy  jaw,  the 
course  and  termination  of  the  alimentary  canal,  and  the  position  and 
form  of  the  liver,  are  well  displayed.  The  next  preparation  (No.  768), 
which  exhibits  the  mouth,  oeaophagus,  and  stomich  of  the  same 
species,  shows  the  junction  of  the  two  salivary  glands  at  their  lower 
extremities,  and  the  termination  of  their  ducts.  The  OBsophagua  and 
stomach  beiug  laid  opan,  their  intemal  atractuie  iajMen.  ('  Catelcgue' 
— Qallery,  voL  i) 


bf 
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CirculatjDg  System. — In  the  Shell-Snail  (Bdix)  the  heart  is  sitoated 
on  tlie  right  side  of  the  posterior  third  of  the  pulmonary  sac ;  and  in 
the  Sltig  (Limojc)  it  w  situated  at  nearly  the  middle  of  the  posterior 
Burfaca  of  the  pulmonary  sac,  and  protectad  above  by  tl:e  rudimentary 
shell,  8(1  that  Uiis  part  of  the  structure  in  these  animals  is,  as  in  other 
poinis,  nearly  allied.  The  preparation  in  the  College  Museum,  No. 
882  (Galli^ry),  is  a  specimen  of  ffdix  Pomaiia  with  the  shell  removed 
in  ordnr  to  show  the  heart,  which  in  situated  on  the  left  side  of  the 
dorsnl  sspect  of  the  body,  near  the  posterior  part  of  the  branchial  sac. 
The  )i«Ticardium  is  laid  open,  and  the  heart  being  injected,  the 
auricl«-,  from  its  thinner  parietes,  is  seen  of  a  red  colour ;  a  bristle  is 
passed  behind  the  yentricle,  and  Uie  aorta  may  be  seen  ramifying  over 
the  liver.  No.  888  is  a  specimen  of  Limax  ater,  Linn.  (Slug),  to  show 
the  heirt  situated  in  the  middle  of  the  back.  ('  Catalogue — Gallery, 
▼oL  iL) 

Respiratory  System. — ^In  the  same  series  the  soft  parts  of  HbIxx 
P**maiui  are  prr pared  (No  1081),  to  show  the  pulmonary  sac,  which 
receives  the  air  by  an  anterior  orifice  on  the  right  side  of  the  neck. 
The  sac  is  laid  open  from  that  orifice  to  the  opposite  extremity  ;  and 
the  root  of  the  cavity,  upon  which  the  pulmonary  artery  or  continua- 
tion of  the  veins  of  the  body  ramifies,  is  turiird  back  to  exhibit  the 
reticulation  of  the  vascular  and  respiratory  aarface.  The  parts  are 
injected  with  sise  and  vermilion.  No.  1082  is  a  similar  specimen, 
with  tho  left  parietes  of  the  pulmonary  sao  removed,  and  the  orifice 
by  which  the  air  is  admitted  and  expelled  left  entire.  No.  1083  is 
the  portion  of  the  vascular  parietes  of  the  pulmonary  sac  removed 
from  the  preceding  preparation,  and  inverted  to  show  the  mmifications 
of  the  pulmonary  vessels.  These  are  continued  from  the  veins  of  the 
body  ?ri thout  the  interposition  of  the  propelling  ventricle.  No.  1084 
is  a  si  lUar  preparation.  No.  1085  ehows  the  roof  of  the  pulmonary 
sac  of  i-nother  Hdix  Pomatia^  with  the  vessel  injected ;  aud  in  No. 
108  I  U  ere  is,  in  a  similar  specimen,  a  bristle  inserted  into  the 
rect  u  1,  which  terminates  close  to  the  orifice  of  the  pulmonary  sac. 
(*  C  tiJ*  jue'— Gallery,  vol.  ii.) 

K:ain,  Nervous  System,  and  Senses. — In  the  same  series  of  the  same 
colloction  is  a  preparation  of  a  Slug  {Limttx  rufiu,  Liun.)^No.  1304 — 
laid  open  longitudinally  aloDg  the  back  to  show  the  nervous  system. 
The  viscera  are  removed.  "  In  this,"  savs  Professor  Owen,  "  as  in 
other  Eucephalous  Mollusks,  a  well-developed  ganglion  is  situated 
above  the  0Bsoph«gus ;  it  is  of  a  transverse  shape,  (^lightly  enlarged  at 
its  extremities,  and  supplies  the  antennae,  or  horns,  and  the  eyes.  The 
oesophageal  nervous  ring  is  completed  by  a  hunger  ganglion  below  the 
tube,  from  which  numerous  nerves  radiate  to  supf>ly  the  body.  The 
principal  nerves  are  the  two  inferior  ones,  which  extend  on  either  side 
the  iiiesial  line  of  the  ventral  surface  straight  to  the  opposite  end  of 
the  body,  giving  off  nerves  to  the  muscular  disc,  or  foot,  from  their 
outer  sides.  A  small  unsymmetrical  ganglion  is  formed  on  the  nerve, 
which  supplies  the  heart  and  respiratory  apparatus."  No.  1305  is 
the  same  species  of  slug  laid  open  along  the  ventral  aspect,  and  the 
viscera  removed,  to  show  more  especially  the  ^uboosophageal  ganglion 
and  its  nerves.  A  bristle  occupies  the  place  of  the  cBsophsgus.  No. 
1806  exhibits  the  nervous  system  of  a  Black  Slug  removed  from  the 
body.     ('Catalogue' — Gallery,  vol.  ii.) 

Touch. —  In  the  Shell-Snails  the  sense  of  touch  will  be  readily  sup- 
posed, by  any  one  who  has  observed  the  motions  of  a  common  garden- 
snail,  to  reside  especially  in  the  ventral  disc,  or  foot,  and  the  lower 
tentacles.  In  the  museum  of  the  College  we  find.  No.  1391,  a  speci- 
men of  Helix  Pomafia  prepared  to  show  the  different  character  of 
the  surface  of  the  skin  in  the  exposed  and  protected  parts  of  the 
body  :  in  the  latter  it  is  thin  and  smooth ;  in  the  former,  thick,  vascu- 
lar, and  rugosa  No.  1392  is  a  snail  injected,  slit  down  the  back  and 
eviscerated,  to  show  the  vsscularity  of  the  foot.  No.  1393  is  a  snail 
injected,  with  one  pair  of  tentacles,  which  serve  as  special  instruments 
of  touch,  extended.  Here  too  the  pulmonary  cavity  is  laid  open. 
('  Catalogue' — Gallery,  vol  ii.) 

Sight  —  In  the  gallery  (Physiological  Series)  of  the  same  rich 
museum  is  a  preparation  of  a  Htlix  Pomatia  (No.  1756),  with  the 
posterior  tentacles  or  horns  extended,  showing  the  eye-specks,  or  ocelli, 
situated  at  the  side  of  the  extremity  of  each  horn.  "  In  this  position, 
although  destitute  of  appropriate  muscles,  the  eyes  have  the  advantage 
of  all  the  mobility  with  which  the  tentacle  itself  is  endowed ;  and  by 
the  admirable  construction  of  the  same  part,  they  are  defended  from 
external  injury  by  being  retracted  and  inverted,  together  with  the 
extremity  on  which  they  are  supported  within  the  cavity  of  the 
tentacle,  as  in  a  sheath."  (Profeosor  Owen,  'Catalogue/ — Gallezy, 
vol.  ill) 

Swammerdam  describes  the  eyes  in  detail ;  but  some  are  of  opinion 
that  the  organs  above  alluded  to  are  not  eyes.  Sir  Everard  Home 
denied  that  they  were  visual  organs ;  and  so  does  M.  Qaspard,  who 
allows  the  snail  no  senses,  save  those  of  taste  and  touch,  the  latter  of 
which  he  admits  it  to  possess  in  an  extreme  degree  of  delicacy.  See 
M.  Gaspard's  '  Memoir  on  the  Physiology  of  UeUx  Pomatia.'  (fiiajen- 
die's  'Journal  de  Physiol.,'  tom.  ii.  p.  295,  et  seq. ;  and  an  abstract  of 
the  paper,  with  notes,  by  T.  Bell,  Esq.,  *  Zool.  Joum.,'  vol.  i)  See 
also  Mr.  Brayley's  paper  '  On  certain  Organs  of  tho  HeUcidn,  usually 
regarded  as  their  Eyes,  &c.'     (*  ZooL  Joum.,'  vol  iL) 

Generative  Functions. — In  the  common  Shell-Snails  (Mdix),  the 
juale  and  female  sexual  organs  are  complete  in  one  individual,  but  it 


requires  a  reciprocal  junction  of  two  indlviduali  to  produce  a  fruitful 
impregnatioiL  The  situation  of  these  organs  is  at  the  anterior  orifice 
of  the  neok ;  and  at  the  time  of  oongrsss  a  sharp  homy  or  glaat-like 
excitatory  appendage  is  protruded,  apparsntly  for  the  purpose  of 
stimulus.  Some  assert  that  these  appendages  are  absolutely  shot 
out  from  the  body  of  one  snail  into  the  body  of  another,  and  engrav- 
ings even  exist  where  two  snails  are  represented  at  a  distance  from 
each  other  reciprocally  darting  these  spicula  amoria,  some  of  which  are 
seen  actually  in  the  intervening  space,  and  others  on  the  ground. 
There  is  reason  to  doubt  whether  the  spiculum  amoris  is  ever  thrown : 
we  have  had  opportunities  of  examinmg  the  common  garden  shell- 
snails  frequently  when  engaged  in  the  reproductian  of  the  spedes, 
and  have  never  seen  the  hard  excitatory  appendage  thrown  from  the 
body  of  the  snail.  Colonel  Montagu,  it  appears,  is  of  the  same  opiidon. 
He  admits  thu  existence  of  the  spicula  in  the  animal  of  Hdix  (upena, 
as  well  as  XT.  nemoralit  (or  at  least  some  of  them) ;  but "  that  they 
are  missile  darts,"  he  continues,  "  we  have  much  reason  to  doubt, 
though  it^is  natural  to  suppose  the  animals  are  furnished  with  them 
for  tibe  purpose  of  stimulating  each  other  to  love,  because  it  is  only 
at  that  .season  they  are  found  to  possess  them.  If  such  are  ever  dis* 
charged  at  each  other,  we  have  been  extremely  unfortunate  in  our 
observations,  for  in  no  one  instance  could  we  ever  find  the  dart  pene- 
trated, though  at  the  time  the  animals  are  close  the  point  may  irritate ; 
but  it  is  neither  sufficiently  strong  nor  sharp-pointed  to  penetrate  the 
tough  skin  with  which  these  animals  are  furnished ;  and  ind*^  the 
extremely  viscid  secretion  with  which  they  are  so  copiously  provided 
adheres  so  strongly  to  the  spiouli  (spicula),  when  wholly  projected 
from  the  body,  that  they  are  for  a  time  held  by  it  Perhaps  we  may 
be  told  hereafter  that  this  tough  excretory  fluid  is  used  as  a  cord  to 
regain  these  darts  after  they  have  been  discharged;  but  such  we 
should  hold  equally  fabulous  with  much  of  the  accounts  related  by 
various  authors.  These  celebrated  lovedarts  are  sub-pelluoid,  white, 
and  very  brittle,  about  one-fourth  or  three-eighths  of  an  inch  in 
length,  and  somewhat  triangular  like  the  blade  of  a  small  sword." 
('Testaoea  Britannica.')  Dr.  Maton  often  observed  these  spicula,  but 
never  saw  them  actually  projected  from  one  to  the  other. 

Where  the  reproduction  is  by  means  of  eggs,  as  it  is  in  the  great 
majority  of  Sdicida,  these  are  either  enveloped  in  a  skin,  and  round, 
as  in  the  common  garden-snail,  or  provided  with  a  hard  calcareous 
shell,  generally  of  a  white  or  of  a  dirty-white  colour,  as  in  Aehatina 
and  Btdimut.  [BuLiMUS.]  These  hiwd-shellod  eggs  are  generally 
oval ;  in  other  instances  they  are  round.  Specimens  of  these  ^ggs, 
some  whole,  some  showing  the  young  shell  included,  and  others  show- 
ing it  breaking  out  of  the  egg-shell,  are  now  in  the  British  Museum 
(from  Mr.  Broderip's  collection).  In  the  museum  of  the  College  of 
Surgeons  are  sevend  preparations,  showing  the  organs  of  generation  in 
the  shell-snail. 

Power  of  repairing  InjurieSb — The  power  which  snails,  in  common 
with  other  Testaceous  Mollusks,  possess  of  repairing  their  shells,  is 
known  to  most  observers,  and  requires  no  comment ;  but  the  extent 
to  which  these  animals  will  repair  lesions  of  the  soft  parts,  and  even 
reproduce  some  of  the  principal  ones  after  they  have  been  deprived 
of  them,  is  deserving  of  notice.  The  works  of  Schoeffer,  Spallansani, 
Bonnet,  and  others  bear  testimony  to  the  wonderful  vis  vitsD  in  these 
animals,  and  its  eueigy  in  replacing  parts,  the  deprivation  of  some  of 
which  must,  it  might  have  been  previously  thought,  have  been  fol- 
lowed by  immediate  death.  Spallanzani  cut  off  one  of  a  snail's  horns : 
it  began  to  bud  again  in  about  25  days,  and  continued  to  grow  till  it 
was  equal  in  length  to  the  other.  He  removed  part  of  the  head  :  in 
course  of  time  the  part  was  renewed.  Not  that  this  was  always  the 
case  in  those  instances  where  the  entire  head  had  been  taken  off;  but 
even  in  these  instances  the  snail  often  recovered,  and  at  the  end  of  a 
few  months  appeared  with  a  new  head  in  all  respects  equal  to  the  old 
one.  The  snails  so  treated  retired  into  their  shells  the  moment  the 
operation  was  over,  and  there  they  concealed  themselves  fon  weeks 
and  even  months,  covering  the  aperture  with  the  parchment-like 
secretion  so  well  known  to  those  who  have  seen  this  temporaiy  sort 
of  operculum.  When  forced  out  for  examination  at  the  end  of  30  or 
40  days,  some  appeared  without  any  marks  of  renewld ;  but  in  others^ 
especially  in  those  cases  which  had  the  advantsge  of  warm  weather, 
there  was  a  fleshy  globule  towards  the  middle  of  the  trunk,  soft,  and 
whitish-ash  in  colour.  At  this  period  no  organisation  was  detected  in 
the  globule;  but  in  8  or  10  days  the  globule  became  larger,  rudi- 
ments of  lips  were  seen,  and  of  the  smaller  horns,  mouth,  and  tongue. 
A  membranaceous  substance  was  observed  fixed  in  the  upper  jaw : 
this  proved  to  be  the  new  tooth.  The  |>arts  then  became  further 
developed  and  more  conspicuous,  occupying  a  greater  space,  and  in 
two  or  three  months  the  injury  was  so  completely  repaired  that  the 
lighter  oolour  only  of  the  new  head  served  to  distinguish  it  from  the 
old  one.  These  experiments  were  confirmed  by  others,  by  Oerardi 
among  the  rest 

Hybernation. — M.  Gaspard  remarks  that  in  our  temperate  olimats^ 
as  soon  as  the  first  autumnal  chilis  are  felt,  about  the  commencement 
of  October,  generally,  Ifdix  Pomatia  becomes  indolent,  loses  its 
appetite,  and  associates  in  considerable  numbers  on  hillocks,  the  banks 
of  ditches,  in  thickets,  hedges,  and  such  places.  In  a  day  or  two  the 
animals  cease  feeding,  expel  the  last  contents  of  the  intestines^  and 
then  hide  themselves  under  moss,  grassy  dead  leavei^  or  the 
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rabbish.  Here  eaoh  forms  for  itself,  with  the  anterior  part  of  its 
muscular  foot^  a  cavity  sufficiently  large  to  contain  at  least  its  shell : 
uiis  qivi^  it  enlarges  and  excavates  by  turning  itself  round  on  every 
side,  then  raising  itself  against  the  sides  of  the  cavity,  and  at  last 
against  the  roof  formed  of  moss  or  leaves,  or  a  small  quantity  of  earth 
brought  there  by  its  motions.  When  it  has  succMded  in  bringing 
the  aperture  of  the  shell  to  nearly  a  horixontal  position,  it  stops.  The 
foot  is  soon  contracted  within  tbe  shell,  the  snail  then  expands,  so  as 
completely  to  cover  the  collar  of  the  mantle,  which  is  at  this  period 
very  white ;  and  then  inspires  a  quantity  of  air,  after  whidi  it  closes 
the  respiratory  hola  When  this  is  done,  a  fine  transparent  membrane 
is  formed  with  its  mucus,  and  interposed  between  the  mantle  and 
any  extraneous  substanoes  lying  above.  The  mantle  then  secretes  a 
quantity  of  very  white  fluid  over  its  whole  surface,  which  sets  uni- 
fonnly,  like  plaster  of  Paris,  and  instantly  forming  a  continuous 
covering  about  hulf  a  line  thick.  When  this  is  hardened,  the  animal 
separates  its  mantle  from  it  by  another  and  stronger  mucous  secre- 
tion ;  and  alter  a  few  hours,  expelling  a  portion  of  the  air  it  had 
previously  inspired,  it  is  enabled  to  shnnk  a  little  farther  into  the 
shell.  It  now  forms  another  lamina  of  mucus,  expires  more  air,  and 
thus  retires  farther  into  the  sheU.  In  this  way  sometimes  a  fourth, 
fifth,  and  even  sixth  partition  are  formed,  with  intermediate  cells 
filled  with  air.  Such  is  M.  Gaspard's  account,  but  Mr.  Bell  remarks 
that  it  does  not  completely  explam  the  manner  in  which  the  excava- 
tion is  formed.  "  It  is  not  by  the  pressure  of  the  foot,"  says  Uie 
last-named  zoologist,  "  and  the  turning  round  of  the  shell,  that  this  is 
principally  effected.  A  large  quantity  of  very  viscid  mucus  is  secreted 
on  the  under  surface  of  the  foot,  to  which  a  layer  of  earth  or  dead 
leaves  adheres ;  this  is  turned  on  one  side,  and  a  fresh  secretion  being 
thrown  out,  tbe  layer  of  earth  mixed  with  mucus  is  lefL  The  animal 
then  takes  another  layer  of  earth  on  the  bottom  of  the  foot,  turns  it 
also  to  the  part  where  he  intends  to  form  the  wall  of  his  habitation, 
and  leaves  it  in  the  same  manner,  repeating  the  process  until  the 
cavity  is  sufficiently  laige,  and  thVis  making  the  sides  smooth,  even, 
and  compact  In  formmg  the  dome  or  arch  of  the  form,  a  similar 
method  is  used,  the  foot  collecting  on  its  under  surface  a  quantity  of 
earth ;  and  the  animal  turning  it  upwards,  leaves  it  by  throwing  out 
fresh  mucus,  and  this  is  repeated  until  a  perfect  roof  is  formed.  As 
I  have  very  often  watched  this  curious  process,  I  am  certain  of  the 
iacta.  On  removing  very  carefully  a  portion  of  the  roof  soon  after  its 
completion,  I  was  enabled  to  see  the  formation  of  the  operculum.  In 
about  an  hour,  or  even  less,  after  the  hybemaculum  is  covered  in,  the 
whole  surface  of  the  coiuir  of  the  mantle  instantaneously  pours  out 
the  calcareous  secretion  in  considerable  quantity.  This  is  at  first  as 
fluid  as  thick  cream,  but  very  soon  acquires  exactly  the  consistence  of 
bird-lime,  being  excessively  adhesive  and  tenacious ;  and  in  about  an 
hour  aftcor  it  is  poured  out  it  is  perfectly  solid." 

M.  G^pard  states  that  the  labour  of  each  individual  continues  for 
about  two  or  three  days;  but  that  the  whole  of  the  month  of  October 
is  occupied  by  the  general  dotdng  of  the  sheUs  of  the  species.  He 
adds  that  about  the  beginning  of  April  the  hybernation  ceases.  ''  The 
mode  by  which  their  escape  from  confinement  is  effected  is  simple 
and  easily  comprehended.  The  air  which  is  contained  in  the  different 
cells,  and  which  had  been  expired  on  the  animal  withdrawing  itself 
fiirther  and  farther  into  the  shell  after  the  formation  of  the  operculum, 
is  again  inspired,  and  each  separate  membranous  partition  broken  by 
the  pressure  of  tiie  hinder  parts  of  the  foot  projected  through  the 
mantle.  When  it  arrives  at  the  calcareous  operculum,  the  animal, 
making  a  last  effort^  bursts  and  detaches  its  most  obtuse  angla  Then 
insinuating  by  little  and  little  the  edge  of  the  foot  between  the  shell 
and  the  operculum,  it  forces  the  latter  off,  or  breaks  it  away." 
('Abstract  of  M.  Gaspard's  Memoir,'  by  T.  Bell,  Esq.,  Pros.  L.  &, 
'  2iOological  Journal,'  vol.  L) 

We  now  proceed  to  give  a  sketch  of  the  views  of  systematists  with 
regard  lo  this  numerous  tribe  of  animals. 

The  genus  Limax  (Slugs)  is  placed  by  LinnflBus  at  the  head  of  the 
MoUusca  in  his  last  edition  of  the  '  Systema  Naturo,'  and  is  numbered 
282.  The  genus  Jffdix  is  numbered  828,  and  consequently  is  widely 
separated  by  him  from  lAmax.  Both  land  and  fresh-water  testaceous 
gastropods  were  assembled  under  this  genus,  which  stands  between 
2W6o  and  iVmta. 

Cuvier^s  Pulmon^  Terrestres,  or  Terrestrial  Pulmoniferous  Mol- 
lusks,  consisted  of  the  Slugs,  Limaces  {Limax  of  LinnsBUS,  including 
VoffimUui,  TettaMet,  and  Parmacdla),  the  Eacazgots,  (Mdix),  the 
Nompareilles  {Clauailici,  Drap.),  and  the  Agatinea  {Aehatina  Lam.). 

Under  Btltx  Cuvier  arranges  Helix,  VUrina  (HelicoliniAx), 
Bulimus,  Pupa,  Ohondrusi  and  SuccineeL 

Then  comes  the  ClaHtiliai  {Turbo  pervenut,  T.  hidem,  Linn.,  &a). 

The  AchaHwg,  induding  Ligwu  and  PolyphemuB  of  De  Montfort^ 
follow. 

Lamarck  defines  his  Colimao^  to  be  Air-Breathing  Trachelipods 
(Trach^lipodes  Aericoles),  provided  with  or  deprived  of  an  operculum, 
and  having  cvlindraceous  tentacles.  Their  shell  he  characterises 
as  spirivalve,  having  no  projecting  parts  on  its  exterior  except  the 
striA  and  rivets  (costules)  of  growth,  and  whose  aperture  is  often 
recurved  or  reflected  outwards.  He  divides  this,  the  first  family  of 
his  Phytiphagous  ( Pbat-Eating )  Tiaohelipoda,  into  the  following 
seetioDB  and  genera : — 


(a)  Four  Tentacles. 

Hdix,  Ca^roetUa,  Anoatoma,  ffdicina,  Pv/pa,  OlauiUia,  Buii/AUi, 
Aehatina,  Siieeinea, 

(b)  Two  Tentacles. 
Auricula  and  Cyclottoma, 

M.  de  Fossae  makes  the  fourth  and  fifbh  orders  of  Gastropods 
consist  of  the  Pulmoniferous  Ga&tropods  without  an  operculum 
(Pulmon^  sans  Opercule),  and  the  Pulmoniferous  Gastropods' with 
an  operculum  (Pulmonis  Opercul^). 

The  fourth  order  consists  of  the  following  sub-orders  and  genera : — 

1st  Sub-order.    OeophUa. 

The  let  Family  of  this  order  consists  of  the  different  genera  of 
Slugs,  and  of  ParmactUa,  TeataceUa,  ftc. 

The  2nd  Family  embraces  the  following  genera  of  Snails : — Hdi' 
carion,  Hdicolimax,  Hdix,  Vertigo,  Partuta. 

2nd  Sub-order.    Oekifdrophila, 

8rd  Family  (Les  Auricules),  Carychium,  Searabui,  Auricula,  Pyra- 
middXa,  ToruaUUck,  Pedipet, 

8rd  Sub-order.    HpgrophUa, 

This  sub-order  consists  of  the  Limneans,  or  Water-Snails,  such  as 
Limiuat,  Planorbit,  &c. 

The  fifth  order  contains  two  families : — 
1st.  The  Hrlicinians  {Hdicina). 
2nd.  The  Turbicinians  {Oifdodoma), 

The  PidmobranchicUa  form  the  first  order  of  M.  De  Blainville's 
Paraeephalophora  Monoica,  the  second  sub-class  of  the  second  class 
{ParoLephafophora)  of  h  s  Malacozoa. 

M.  De  Blainville  gives  the  following  description  of  the  Pvlmo- 
hranchiata : — 

Organs  of  respiration  retiform  or  aerian,  lining  the  roof  and  floor 
(plafond)  of  the  cavity  situated  obliquely  from  left  to  right  on  the 
origin  of  the  back  of  the  animal,  and  commauicatiug  with  the  ambient 
fluid  by  a  small  rounded  orifice,  pierced  on  the  right  side  of  the 
swollen  (renfl^)  border  of  the  mantle.  All  these  animals  are  more  or 
less  framed  for  breathing  air ;  the  greater  part  are  terrestrial ;  some 
live  on  the  banks  of  fresh  waters,  and  others  on  the  sea-banks  (rivage 
des  mors).  None  bury  themselves  in  the  mud,  with  the  exception  ot 
the  Limnaceans,  during  the  rigorous  season ;  all  are  phytiphagous. 
Some  of  them  are  known  in  aU  lands. 

M.  De  Blainville  divides  the  Pulmobranchiata  into  the  following 

families  and  genera : — 

1st  Family,  the  Linmaceans.    {Limnoea,  Pkyea,  Planorbie), 

2nd  Family,  the  Auriculaceans.    {Pedipes,  Auricula,  PyramideUa,) 

8rd  Family,   the    Limacinians.      {Succinea,    Bulimus,    Acha'ina, 

Olautilia,  Pupa,  Tomogeree,  Helix,  Hdicolimax : — Testacella,  Parma- 

cdla,  LimaceUa,  Limax,  Onchidium,) 

M.  Latreille  divides  the  Pulmonis,  his  fourth  order  of  his  first 
section  of  Gastropods  (the  Hermaphrodites),  into  the  following 
£smilies  and  genera : — 

lot  Family,  Nudilimaoes.  (The  Slugs,  and  ParmacelUt,  Tata" 
cdla,  &a) 

2nd  Family,  G^ocochlides.  {Hdiearion,  VUrina  (Helicolimax), 
Succinea,  Hdix,  CarocoUa,  AnoeUmat  Pupa,  Chondnu  (Grenaille), 
OlauiiUa,  Bulimue,  Aehatina,  Vertigo,  Partula.) 

8rd  Family,  Limnocochlides.  {Carychium,  Scarabus,  Auricula, 
Oonovula,  Oamdvla,  Limncea,  Phyea,  Pkmorbii,  Ancylus,) 

The  second  section,  the  Dioecious  Gastropods,  consists  of  his  fifth 
order  {Pneupomee),  and  contains  two  families : — ^Ist,  the  Helicinides 
{Hdicina);  2nd,  the  Turbicines  (C^cJoftomo.) 

M.  Bang,  in  his  '  Tableau  M^thodique,'  makes  the  Limayons  of 
F^russac  (Trachdlipodes  Colimac^  of  Lamarck;  Limacin^  of  De 
Blainville;  G^ocochlides  of  Latreille)  the  second  family  of  the 
Pulmon^  Inoperoulds  of  F^russac  (Pulmobranches  of  De  Blainville). 

M.  Rang,  following  De  F^russac,  thus,  with  some  slight  alteratious, 
defines  and  arranges  the  family :— Animal  elongated,  having  the  body 
distinct  ffx>m  tbe  foot,  and  forming  a  twisted  spiral,  rarely  furnished 
with  a  cuirass,  but  always  showing  a  fleshy  collar  which  ptoses  the 
shell.  Tentacula  to  the  number  of  four,  rarely  two,  the  upper 
ocellated.  Pulmonary  cavity  placed  forward,  and  op«ning  in  the 
thickness  of  the  collar.  Organs  of  generation  united  in  front;  vent 
near  the  respiratory  orifice.  Shell  always  spiral,  very  variable  in 
form,  t«oeiving  the  animal  more  or  less  completely.    Terrestrial. 

TSTBACBBOUa. 

A.    A  cuirass  and  a  collar. 
Genei«,    Vitrina,  Drapamaud.     {HdicoUiuax  and  Hdicariou    of 

F^ruBsao.) 

B,    A  collar  without  a  cuirass. 


(t)  Sedundantee, 
X  Volutata: — Hdiooida, 


$1 


HELICIDJB. 


HELICIDiE. 


I.  Sub-genufl.    ffdieophankt,  Virnuuao, 

PoriBtome  aimple. 

Ist  Qroapw     Viirinoide$,  F^r.  {Hdix  lre»%pe$,  kc.). 

Peristome  thickened  and  Bubrefiected. 

Sod  Qroup.     VetieuUB,  76r.  {H.  Cafra,  &a). 

tt  Ev^uiata  ."-Cochloidet. 

II.  Sub-geoiu.     CMihkydra,  F^r.  (Svcctneo,  Drap.;  AmphibuUma, 

LuD. ;  AmphibidimuSf  Montt). 

(ft)  Induio. 
t  VolukUcB.-^Bdieoidet, 

IIL  Sub-genus,    ffdicogena,  F^r.  {Selix,  Linn.). 

Columella  solid  and  twisted. 

1st  Group.    OolumellakB, 

n.  Peristome  simple.    (Edix  ncUieoidei,  ftc.) 

6,  Peristome  reflected  or  thickened.    (Hdix  Jamaicemii,  kc) 

Shell  perforated. 

2nd  Qroup.    Paforakg,  Fir.  (Hdix  UgcUa,  &c.). 

Shell  umbllicated ;  umbilicus  entirely  covered. 

a.  Shell  globulose  or  subtroohoid. 

8id  Group.    Acavi  {ffdix  asperta,  &&). 

Shell  imperforate. 

/S.  Shell  somewhat  depressed  (surbatss^). 

4th  Group.    ImperforaZmt  F^r. 

1.  Mouth  rounded ;  peristome  open.    (Hdix  ffuUata,  k^) 

2.  Mouth  sinuous;  peristome  strongly  reflected.     (Hdix  iqua- 

moto,  &&) 
S.  Mouth  turning  over  (versante) ;   columeUar  border  sinuous, 
flattened,  and  subdentated.    (Hdix  co^fnatn^  &c.) 

IV.  Subt^enua.    HdicodowUtf  F6t.  (Tomoff^res,  Montf.; 

AwMioma,  Lam.). 

Ist  Group.    The  Grimaces,  PeraonaUe,  ¥4t,  (Hdix  derUient,  &&). 
Aperture  defended  by  one  or  more  elongated  and  internal  laminai. 

2nd  Group.    LafMUaUe,  ¥6r. 

*  Many  laminss.    (Hdix  caraJbimUct,  &a) 
**  A  single  lamina.    (Hdix  laibjfrintkica.) 

Peristome  furnished  with  large  teeth,  one  of  which  at  the  base  of 

the  columella  forms  a  gutter. 
Srd  Group.    M<»xilUU(B,  Polydonlei,  Monti  (Hdix  imperator,  ftc.). 
Mouth  reversed,  furnished  with  elevated  folds,  the  impressions  of 

which  are  visible  outwards. 

4th   Group.      AnOBtomes,   F^r. ;    Anottoma   (Hdix   ringeni,   ko.), 

Slrtptaxit,  Gray. 

Interior  border  of  the  aperture  furnished  near  the  peristome  with 
elevated  longitudinal  folds,  the  impressions  of  which  are  visible 
outwards. 

6th  Group.    Impreua  (Hdix  cepa,  &o.). 

v.  Sub-genus.    Hdicigtma,  Fdr. 

Umbilicus  covered. 

lit  Group.    OaroeoUa,  Montf.  (Hdix  angittoma,  kc). 

Umbilicus  masked  or  visible. 

2nd  Group.     Vortieet,  Ok.  (Hdix  fMrffinaia,  kc). 

YL  Sub-genusL    Hdiedla,  F6r. 

Peristome  reflected. 

1st  Group.    Lomastomes,  Xomoitoma,  F^r.  (Hdix  caratealendi,  ko,). 

Peristome  simple. 
2nd  Group.    Aploetomes,  AploitovM,  ¥4i. 

•   VertieiUi.    (Hdix  lineata,  ko.) 
**  Hyalina,    (Hdix  oUveUrum,  ko.) 
***  FaseiattB,    (HeUx  Candida,  ko.) 

Peristome  bordered. 

a.  Shell  hom  colour  or  brown,  nearly  unicoloured,  rarely  fasciated, 
often  hairy ;  peristome  rather  spread ;  epidermis  caducous. 

Srd  Group.    Hygromaniet,  F^r.  {Hdix  eineuUa,  ko,) 

B.  Shell  white  or  reddish,  very  much  ornamented  with  bands  or 
small  vivid-ooloured  lines ;  epidermis  insensible,  never  hairy ; 
sometimes  carinated ;  peristome  bordered  but  not  spread. 

4th  Group.    Hdiomaneif  V6r, 

*  Shell  somewhat  depressed  or  globulose.    (Hdix  groyana,  ko,) 
**  Shell  trochoid  and  a  little  carinated.    (Hdix  pyramidaiOf  ko,) 

VIL  Sub-genus.    HdieoitgU^,  V4t. 

ColumelU  straight ;  peristome  simple ;  shell  subdeprassed. 

1st  Group.   Aplostomes,  AplotUma,  F^r.  (Hdix  mitdla,  ko,). 

Columella  twisted,  truncated  as  it  were  at  its  base,  or  furnished  with 
an  internal  spiral  rib,  forming  a  gutter,  and  appearing  under  the 
form  of  a  tooth  or  callosity. 


2nd  Group.    OanaUotdata,  F4ir,  (Hdix  ddicaitUa,  ko.). 
Columella  flattened,  without  either  tooth  or  lamina,  forming  a  sort  «| 
gutter  at  its  intersection  with  the  penultimate  whorl ;  peristome 
reflected. 

Srd  Group.    MarginatiB,  ¥6r,  (Hdix  gtuderiana,  ko.). 

tt  BvolfUaia.'—OoMndet, 
*  Mouth  generally  toothlen. 
Columella  solid. 
a.  En  filet^  not  truncated  at  its  baae^ 

YIIL  Sub-genus.    CoeModyla,  V4r. 

Peristome  reflected. 

1st  Group.    Lomastomes,  F^r.  (Hdix  vutaformii,  kc). 

Peristome  simple. 

2nd  Group.    Aplostomes,  F^r.  (Hdix  Dufretnii,  ko.). 

fi.  Columella  BoUd,  flattened,  and  truncated  at  its  base. 

+  Shell  conic,  or  very  ventricose ;  aperture  enlarged. 

IX.  Sub-genus.    CfoehliUma,  F6r. 

Shell  conical ;  mouth  short ;  anterior  border  advaooed. 
1st  Group.    The  Rubans,  F^r.  (Hdix  exarata,  ko.). 

Shell  ventricoee;  mouth  very  large;  external  border  in  a  vertical 
direction. 

2nd  Group.    AekaHma, 
tt  Shell  ovoid  or  turrioulated ;  mouth  elongated  and  narrow. 

X.  Sub-genus.    Cochlieopti,  F4r. 

Shell  ovoid;  mouth  long;  exterior  border  in  a  vertical  direction. 

1st  Group.    The  Polyphemes,  Mont£  (Hdix  Priamiu,  ko.). 

Shell  turrioulated ;  mouth  short;  external  border  a  little  advanced. 

2nd  Group.    Styloides,  F4r.  (Hdix  fulminea,  ko.). 

Shell  perforated  or  umbllicated;  umbilicus  masked  or  uncovered; 
peristome  simplei 

a.  Whorls  of  the  spire  equalised;  the  last  whorl  shorter  than  the 
others  united. 

XL  Sub-genus.    Oochliedla,F4r. 

Only  group,  Twritof,  F4t.  (Hdix  conoidcat  ko.). 

fi.  Last  whorl  of  the  spire  generally  lazger  and  longer  tb^n  the 
others  united. 

XIL  Sub-genus.    Ooehlogena,  F4r. 

t  Peristome  simple  or  thickened,  but  with  sharp  edges. 

a.  Shell  umbilicated ;  columella  straight 

Ist  Group.     UmbilicaUB,  F4r.  (Hdix  Jlamfnata,  ko.), 

fi.  Shell  perforated ;  columella  twisted. 

2nd  Group.    Peiforake,  F4r. 

*  Shell  oblong.    (Hdix  fcuciolatek,  ko.) 
**  Shell  ovoid.    (Hdix  eottuUUa,  ko.) 
tt  Peristome  reflected  or  dentated. 

Mouth  crescent-shaped,  without  either  teeth  or  folds ;  peristome 
reflected  and  regular;  columella  twisted,  perforated;  last  whori  of 
the  spire  sometimes  shorter  than  the  others  united. 

Srd  Group.    Lomastomes,  F^r. 

*  Last  whorl  of  the  spire  laiger  and  longer  than  the  others  w«i*»d|. 
shell  ornamented  with  vivid  colours.    (Helix  Fixvamm,  ko.) 

**  Last  whorl  shorter  and  less  than  the  others  united;  shell  uni- 
coloured.    (Hdix  Beticata,  ko.) 

Mouth  short,  orescent-shaped ;  peristome  simple  or  thickened  and 
regular;  columella  twisted,  more  or  leas  projecting  and  bent,  or 
furnished  with  a  plait  which  turns  upon  it  and  makes  it  appear 
subtruncated ;  umbilicus  masked  or  exactly  closed ;  last  whori  of  the 
spire  sometimes  shorter  than  the  others  united. 

4th  Group    Helioteres,  F^r.  (AchdUindla,  Sw.). 
*  Shell  coniform.    (Hdix  vulpina,  ko.) 
••  SheU  turrioulated.    (Hdix  tmritdla,  ko.) 
*•*  SheU  ovoid.    (Hdix  trisHs,  ko.) 

Mouth  angfular  at  its  extremities,  or  overlaid  superiorly,  often 
narrowed  by  the  sinuosities  of  the  external  border ;  oolamelia  laige, 
more  or  less  spiral,  and  forming  a  plait  more  or  less  projecting  in 
the  aperture.  PeriBtome  thick  and  reflected ;  last  whori  of  the  spire 
longer  and  more  oonvex  than  the  others  united. 

5th  Group.    Stomotoides,  F^r.  (Hdix  Auri$  Leporitt  ko.). 

Mouth  crescent-shaped,  rather  angular  at  its  extremities,  most  fre- 
quently furnished  with  short  teeth  at  the  peristome,  whidi  is  bordered 
or  a  httle  opened  out  or  reflected ;  never  any  lamina ;  columella 
twisted,  hollow,  flattened  at  its  base,  or  forming  a  protuberance 
generally  perforated. 

6th  Group.    Dontostomesy  F^r. 
(*)  Last  whorl  of  the  spire  larger  and  longer  th«n  the  otheci 
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(•*)  Whorls  of  the  apire  equaliaedf  often  preesed  and  nurow.  I 
(Helix  tftrgent,  &c.)  | 

(•*•)  Mouth  generally  fumiahed  with  teeth  or  lamina. 

1.  Without  gutters;  peristome  generally  not  continuous. 

XIII.  Sub-genus.    CocModoTita,  F^r. 

BheU  cylindricaL 

1st  Group.    Pupa,  F^r.  {ffdix  Uva,  &c.). 

Shell  fusiform. 

2nd  Group.    Cereales,  F^r.  (HtUx  Marieandi,  &c). 

2.  One  or  two  gutters ;  peristome  generally  oontinuoua 

XIV.  Sub-genus.    Oocklodina,  Fdr. 

*  Shell  right-handed. 

t  Mouth  without  teeth  or  laminee. 

Peristome  not  continuous. 

1st  Group.    Fupoides,  F^r.  {Helix  Carinttla,  &cl 

Peristome  continuous. 
2nd  Group.    Tracheloides,  F^r.  {Helix  Sloanii,  &o.). 

ft  Mouth  armed  with  great  plaits  or  elongated  teeth.     (Hdix 
Cfargantua.) 

♦•  Shell  left-handed. 

Mouth  without  any  lamina.    (BaUOf  Gray.) 

8rd  Group.    Anomales,  F^r.  {Helix  perversa,  &o.). 

Mouth  armed  (with  laminn,  one  of  which  performs  the  part  of  an 
elastic  operculum). 

4th  Group.    Claueilia,  Drapamaud  (Helix  torticcUie,  &a). 

DlOIROUB. 

Genera.  Vertigo  (Muller).  —  Animal  elongated,  demi-cylindrical, 
with  a  rather  large  spind  body  and  a  collar  dosing  the  shell ;  only 
two  tentacles,  long,  obconical,  retractile,  rounded  at  their  extremity ; 
orifice  of  the  pulmonary  cavity  upon  the  collar  and  to  the  right, 
approximated  by  that  of  the  vent ;  organs  of  generation  united  and 
showing  their  orifice  near  the  right  tentacle.    Oviparous. 

Shell  cylindrical,  very  spiral ;  aperture  straight,  in  the  direction  of 
the  axis,  shorty  often  dentated;  peristome  often  sinuous  and  reflected ; 
right  or  left  handed  (dextral  or  siniBti^). 

Partula  (F^r). — Animal  elongated,  demi-cylindrical,  with  a  rather 
large  spiral  body ;  a  collar  closing  the  shell  and  carrying  the  orifice 
of  the  pulmonary  cavity  on  the  right  and  at  the  external  angle  of  the 
aperture ;  two  tentacles  only,  cylindrical  and  retractile,  ocellated  on 
their  summit ;  organs  of  generation  united  (?),  showing  their  orifice 
near  the  right  tentacle.    Ovoviviparous. 

Shell  oval,  pointed;  spire  conical,  last  whorl  convex  and  longer 
than  the  others  united,  whorls  of  the  spire  4  to  6 ;  aperture  straight 
in  the  direction  of  the  axis,  shorty  sometimes  dentated,  or  furnished 
with  elevated  laminfis;  peristome  commonly  very  much  reflected, 
with  the  edge  in  the  same  vertical  plane;  columellar  aide  or  lip 
callous  at  its  base ;  dextral  or  sinistral. 

M.  Bang's  third  family  of  Inoperculate  Pulmoniferous  Mollusks 
consists  of  the  Auricules  of  F^ruasao  {Auriculaeea  of  De  Blainvllle ; 
AuricvlidcB  of  Gray;  Limnocochlides  {i  collier)  of  Latreille).  These 
are  either  terrestrial  or  marine,  and  one  has  been  announced  as 
fluviatile.  They  comprehend  the  genera  Oaryehium,  Auricula  {Auri' 
eula  and  Chnovtda,  Lam. ;  Melampui,  Montf ),  Pedipet,  and  8c€urabu$. 
To  these  may  be  added  Chilina,  Gray;  Aemea,  Hartmaon;  and 
MarimUot  King.  None  of  these  can  be  considered  to  belong  to  the 
HeUcida,  properly  so  called. 

The  fourth  family,  the  Limneans  of  Lamarck  {Limtuieea  of  De 
BlainviUe ;  Limnocochlides  (without  a  collar)  of  Latreille),  is  entirely 
fluviatile,  consisting  of  the  genera  Planorbit,  Lvmnaa^  or,  as  Lamanuc 
writes  it,  LyfMUEo,  and  Pkyaa,  Aplexut,  Flem.,  and  Amphipeplea,  Nils. 
This  family  cannot  be  considered  as  belonging  to  the  Helicida,  properly 

so  called. 

The  order  Pulmon^  Operoul^  of  F^masao  (Traeh^podes  CV>lunac^ 
of  Lamarck:  Pectinibranches of  Cuvier ;  Chismobranohes Cricostomes 
of  De  BUdnville;  Pneupomes  of  Latreille),  is  thus  defined  by  M. 

Rang:— 

Animal  furnished  with  a  foot  fitted  for  creeping,  no  branchitt,  but 
a  pulmonary  cavity  receiving  the  ambient  fiuid  by  a  large  opening 
placed  above  the  head  ;  tentacles  two  in  number ;  organs  of  generation 
on  different  individuals. 

Shell  external,  complete,  spiral,  globuloso,  or  oonioaL  Operculum 
calcareous  or  homy.    All  terrestrial. 

M.  Bang  observes  that  this  order  was  established  by  M.  De  F^russao 
at  the  expense  of  the  Pectinibranehiata  of  M.  Cuvier,  and  for  the  genus 
Cydostoma  only ;  but  afterwards  M.  De  F^russac  added  to  it  the  genus 
Hdieina,  which  was  at  one  time  confounded  with  the  Colimac^s  of 
Lamarck.  At  present,  continues  M.  Rang,  the  Operculated  Pulmo- 
niaus  establish  very  well  the  passage  from  the  Pulmonians  to  tlio 
Pectinibranchians,  because  they  are  related  to  the  first  with  reference 
to  the  oigans  of  respiration,  and  to  the  second  with  reference  to  the 
se^taration  of  the  sexes. 


1st  Family. 
Helicines  of  Ftfmaaao  (Helidnides  of  Latreille). 

Animal  furnished  with  a  collar,  and  two  filiform  tentacles  carrying 
the  eyes  at  their  external  base  upon  tubercles. 

Shell  more  or  less  globulone,  with  a  demi-oval  aperture,  and  the 
columella  transversal  and  delicate.  Operculum  homy,  sometimes 
calcareous  externally. 

M.  Rang  observes  that  M.  De  F^russac  established  the  two  families 
of  Heliciuians  and  Tubioinians  for  two  genera  nearly  approximated, 
and  that  it  would  be  perhaps  more  convenient  to  unite  them,  the 
difff  rence  between  them  being  really  not  very  remarkable,  except  in 
their  testaceous  envelope ;  but  Mr.  Gray  has  pointed  out  that  one  has 
an  annular  and  the  other  a  spiral  operculum.  See  also  the  Bev.  M. 
G.  Berkeley's  '  Memoir'  hereinafter  alluded  to. 

Gfnera.  Hdicina,  Lam.  {Oligyra,  Say ;  AmpuUinOf  De  Blainville). 
— Animal  very  spiral,  furnished  with  a  proboscidiform  head  and  a 
bilabiated  muzzle;  tentacles  filiform,  carrying  the  eyes  at  their 
extended  base  on  tubercles ;  foot  short,  rounded,  with  a  transverse 
anterior  furrow ;  pulmonary  cavity  opening  in  front  of  the  mantle  by 
means  of  a  large  ^vnsversal  slit. 

Shell  sub>globulose  or  conoid,  a  little  depressed,  not  umbilicated, 
with  a  low  spire,  an  aperture  demi-oval,  or  nearly  oval,  the  peristome 
reflected  into  a  border  (bourrelt-t),  the  left  lip  enlarged  upon  the 
umbilicus,  which  it  entirely  covers ;  columella  transversal  and  planu- 
late.  0])erculum  homy,  sometimeB  slightly  calcareous  externttUy; 
lines  of  growth  oonoentria 

Hdicina  was  established  by  Lamarck,  and  placed  by  him  among 
his  Oolimac^  M.  Bang  is  of  opinion  that  the  genera  AmpuOdna  of 
De  Blainville  and  Oligyra  of  Say  ought  to  be  referred  to  Helicina,an 
opinion  which  seems  to  be  in  unison  with  that  of  M.  De  Blainville 
himself,  who  has  arranged  both  these  genera  under  Hdicina  in  his 
'ManuaL'  Dr.  Gray  has  publislAd  a  valuable  monograph  of  the 
genus  in  the  first  volume  of  the  '  Zoological  Journal,'  and  the  late 
Bev.  Lansdown  Guilding  has  recorded  some  other  speoiea^  with  plates 
of  the  animal,  in  the  same  work,  vol.  iii 

The  definition  of  M  De  F^russac's  second  family,  the  Turbidnians, 
is — Animal  without  a  collar,  provided  with  two  tentacles,  ocellated  at 
their  external  base. 

Shell  conoid,  more  or  less  elevated,  with  a  roundish  aperture  and 
continuous  borders.    Operoidum  oalcareou& 

Cycloetoma  (Lamarck). — Animal  very  spiral,  furnished  with  a  pro- 
boscidiform head,  which  bears  two  cylmdraoeous  tentacles,  convex,  or 
swollen  at  their  summit,  contractile,  and  ocellated  at  their  external 
base;  foot  elongated  and  oblong;  pulmonary  cavity  communicating 
with  the  exterior  by  means  of  a  laige  slit  at  the  superior  and  anterior 
part  of  the  mantle ;  position  of  the  male  organ  indicated  by  a  tenta- 
culiform  appendage  situated  at  the  right  side. 

Shell  conoid,  discoid,  or  turriculated,  more  or  less  elevated,  with  a 
sharp  or  mammillated  summit,  having  all  the  whorls  rounded ;  aper- 
ture round,  with  continuous  and  reflected  borders.  Operculum  cal- 
oareous,  with  concentric  lines,  summit  subcentraL    (Bang.) 

The  species  of  Cydottoma  are  very  numerous,  and  many  of  them 
are  very  beautiful  Mr.  G.  B.  Sowerby  has  added  considerably  to  the 
catalogue.  They  are  principally  the  inhabitants  of  temperate 
or  warm  climates;  there  is  one  English  species,  C.  degana.  The 
reader  will  find  an  excellent  paper  on  the  anatomy  of  this  species,  by 
the  Bev.  M.  G.  Berkeley,  in  the  4th  vol  of  the  <  Zoological  Journal' 

M.  Bang  adds  to  these  Pulmoniferous  Operculated  MoUusks,  the 
fossil  genus — 

Ferutaina,  Grateloup  {Strophottoma,  Deshayes). — Animal  unknown. 
Shell  oval,  subglobulose ;  aperture  round,  bordered,  oblique,  simple, 
toothless,  tum^  over  from  the  side  of  the  spire;  umbilicus  more  or 
lees  large.    Operculum  f    (Bang.) 

M.  Bang  remarks  that  M.  Grateloup  established  this  genus  for  a 
fossil  sheU  from  Dax,  which  seems  at  the  first  view  very  near  to 
Anodoma,  but  which  M.  Grateloup,  from  the  examination  of  its  aper- 
ture, considers  as  more  approximate  to  Oydodoma,  MJlang  states  that 
he  participates  in  this  opinion,  which  the  knowledge  of  the  operculum 
can  alone  confirm;  and  he  goes  on  to  observe  that  M.  Deahayes, 
doubtless  not  having  seen  the  publication  of  this  genus  in  the  firat 
number  of  the  '  Bulletin  of  the  LinnsBan  Society  of  Bordeaux,'  had 
subsequently  published  it  under  the  name  o(  Strophoatoma.  Three  or 
four  species  are  known. 

Some  may  have  doubts  as  to  the  propriety  of  placing  these  oper- 
culated pulmoniferous  terrestrial  mollusks  under  the  family  Hdictda. 
But  we  believe,  notwithstanding  the  difference  of  the  operculum, 
that  their  general  organisation  will  warrant  their  being  so  placed ;  and 
that  the  terrestrial  shell-snails  may  without  violence  be  placed  in  one 
great  family,  which  mav  be  subdivided  into  the  Hdicidte  without 
opercula,  uid  the  Hdiciaa  with  opercula. 

.  Before  we  conclude  this  part  of  the  subject^  we  most  draw  the 
raader's  attention  to  the  following  arrangement  proposed  by.  Dr.  J.  E. 
Gray: — 

TerrestriaL 

Tentacles  retractile.    Eyes  pedidllate. 
Gasteropodous.    Limacidce, 
Trachelipodous.    Hdxdda, 


e^i3 
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Aquatic. 

TontMlM  oonbictilfl.    Ejm  lenQe. 

Ti«cliBlipodou>  (mantis  Uiick-adgwl}.    Aurietdida. 

Tncbalipodotis  (muitle  tbin-edgedj.     Limnaada, 
Oostoropodous  (mantle  ghisld'life).     Ondtidiada. 

With  regard  to  tba  amngemcnt,  Dr.  Oray  hu  ■!□<»  oomcted 
that  of  tha  fint  diviaioQ,  bscauw  the  diatmatiou  hetireaD  tb«  Srat 
two  familiu,  though  it  ia  that  used  by  Lamarck,  Curier,  and  othen, 
is,  in  his  opinion,  artificial,  aad  of  little  importance ;  and  the  know- 
ledge which  he  has  since  acquired  of  the  animali  of  UTeral  genera 
which  were  before  unknown,  have  shown  him  that  the  obuiwter 
which  De  F^rusaao  pointed  out  as  the  distinetion  between  Jrion 
and  Linax  (but  which  nion;  succeeding  natumllBts  Iibto  considered 
of  little  importance)  is  even  of  more  importance  than  was  accorded 
to  it  by  De  Fdnuaac,  offarding  a  good  character  for  dividing  the 
Land  Pulmonobraochaus  Moiivtea  into  two  families.  Thus,  he 
ebaervce,  the  Ariimida  are  characteriaed  by  having  a  gland  on  the 
end  of  the  tul  {which,  in  the  gaateiopodoua  genera,  is  produced 
beyond  the  mantle),  and  they  have  the  oriSces  of  the  organs  of 
generation  on  the  right  side  immediately  under  the  respiratory 
hole ;  whilst  in  Bdicido!  there  is  no  gland  on  the  end  of  the  tul,  and 
the  orifice  aboTa  referred  to  is  just  bahiod  the  base  of  the  upper  right 
l«Dtaale.  There  is  also,  ha  elates,  an  important  difference  in  the 
□ervous  system  between  the  two  families  ;  in  the  Srat,  the  under  part 
of  the  infra-gular  ganglion  ji  6-lol}ed,  whilst  it  is  only  4-lobed  in  the 
Linacida.  Or.  Gray  is  further  of  opinion  that  at  present  only  a  few 
genera,  as  Arien  and  Etlicarim,  ¥6t.,  Nanma,  Qnj,  and  Stetu/pui, 
Guilding,  can  be  referred  with  certainty  to  the  Arionida;  but  ha 
thinks  it  very  probable  that,  when  the  animals  of  other  sheila  are 
known,  many  of  them  may  be  found  to  belong  to  that  family. 

Oe<^i«phicalDiBlribution  andHabita. — The  Bdicida  are  most  widely 
diffused  over  the  surface  of  the  earth;  scarcely  any  countries  but 
those  where  the  climate  is  surpassingly  rigorous  are  without  some 
species  oC  the  family.  Many  of  the  ^ells  ore  atrikiogly  beautiful  in 
form  and  colour,  and  these  are  mostly  the  inhabitants  of  intertropical 
countries.  Some  of  the  genenv  (jicAatuui,  for  instance)  attain  a  very 
Urge  siae,  and  lay  ^gs  in  proportion.  Htlix  wperM,  the  eommon 
Oarcten  Snail,  is  distributed  oyer  a  huge  portiop  of  the  globe.  It  is 
found,  for  iuitance,  at  the  foot  of  Chimboraco,  inthe  forests  of  Guyana 
and  Brazil,  and  on  all  the  coasts  of  the  Mediterranean  in  Europe,  Asia, 
and  Africa.  Mtiix  Pomatia  hss  been  naturalised  with  us,  and  is  still 
found  in  some  countries.  The  first  tmpartAtion  is  attributed  by  some 
lo  Sir  Keoelm  Digby.  Merrett  mentions  it  as  a  British  inhabitant 
before  bia  time.  A  moiat  and  rather  warm  state  of  tha  atmosphere 
leema  most  oongenial  to  this  family.  To  avoid  great  dij  heattbaj 
get  under  stones,  under  old  trunks  of  trees,  leaves,  Ac,  and  some  of 
the  species  will  burrow  into  the  earth  for  protection  against  it.  A 
shower  will  bring  them  forth  in  such  numb^  sometimes,  the  smaller 
species  especially,  as  to  indaoe  the  belief  in  some  esses  that  it  has 
been  raining  sniuls.    Host  of  the  species  hybemate. 

Utility  to  Uan. — The^(iic«fit,from  their  voracity,are  veiyiiyurious 
to  the  agriculturist  and  horticultnriat ;  but  there  can  be  no  doubt 
that  the  larger  species  are  good  food.  We  know  that  they  were  a 
*tedishwiththeBoma]iB,  whohad  their '  Coehleari*,' where  thej 


food  in  many  parts  of  Europe  daring  L«it,  and  the  mails  are  kept 
an  eacargotoire  {aaaillery),  which  ia  generally  a  large  place  boarded  in, 
having  tha  floor  covered  half  a  foot  deep  with  herbs,  where  the 
animalBbttea.  Many  are  familiar  with  the  paaaage  in  Pliny  (loc^oit.), 
who,  on  the  authority  of  Yarro,  relates  the  incredible  siie  io  whioh 
the  art  of  fattening  had  brought  the  anaila.  There  must^  one  should 
think,  be  some  mistake  in  tbe  text^  which  says— "Cujus  artis  gloria 
in  earn  magnitudinem  nerductii  sit,  ut  ootoginta  quadrantes  caperent 
ftingularum  calicas."  Pennant,  referring  to  Uiis  and  to  Yarro  {'De 
Se  RustioAi'),  says,  "  If  we  should  credit  Varro,  they  grew  so  large 
that  the  shells  of  some  would  hold  ten  quarts  I  People  need  not 
admire  the  temperance  of  the  supper  of  the  younger  Plmy  ('  Epist.,' 
lib.  t.;  Episb,  XV.},  which  consisted  of  only  a  lettuce  a-piece,  three 
snails,  two  ^ge,  a  barley  oake,  sweet  nine  and  snow,  in  caas  his  snails 
bore  any  proportion  to  those  of  Hirpinua" 

The  following  cuts,  and  Chose  given  under  BcuxcLCS  and  BiTLliniB, 
will  affbid  the  reader  an  idea  of  some  of  the  forms  of  the  Selicida : 
~ParttUa,  Atuutoma,  CaroeUta,  daatilia,  SireplaxU,  3^*a,  Vertigo, 


Cancolla  LamankU. 


ilbilaMi;  t,riipaUpa;  e,  Aipa  OVtvuIb,  with  the  aslmsL 


at,  hitim,  ic  shoa  Itia  dsnnaa^  a. 


the  Urge  intarnaloMitnl  lobe  of  tike  upper  oamiToroiu  tooth.    The 
ganoe  u  tlmi  chanetetiied  by  Dr.  Qn; : — 


Indion  (prinoiaa)  — ;  oeniiui  (leuieni)  - 


Tbe  fonowing  ii  &  list  of  the  goteni  u>d  ipeoisa  of  Briliih  ffdicida 
glTen  ID  Focbei  tad  Hinle/a  '  Briliih  HoUuioe :' — 
VUrima  prUueida.  S.fitiea. 

TcHHfo  aOariui.  B.  puteXdla. 

Z.  oUun'ML  B.  ntundat^ 

Z.  uUidului.  S.  umbiUeala. 

Z.  DWHi.  B.  pygmaa. 

BiUimm*  oetifiu . 

B.  ZocUameiuif. 

£,  otecMnu. 

Z.  rrplaUintu.  Pupa  um^Ucata. 

Bait  aptrta.  P.  M%to>ntm. 

B.  Pomatia.  P.  Augliai. 

B.  Aritalonm.  P.  teeale. 

B.  Oamtiana.  P.  edeiUnla. 


Z.  radvauliu. 


B.tb»cl¥lii. 


B.nLft»c 


P.pfgmaa. 

P.tuMriata, 

P.  oMivtrtigo. 

P.pimlU. 

P.  VenaiiL 

Balta  fragilit, 

Clatuiiia  tamimala.. 

C,  kiplitala. 

Cplieatula. 

H.  Ttpdt^a.  C.  nigriemt. 

B-  to'iettt.  Zita  luinea. 

S.  lamtilata.  Ateea  Mdm*. 

B.  aenttata.  Saeeiiua  patrU. 

ff./y>a,  S-Mtniffo. 

Ptutil  BtUeida. — Ptmil  ipeciei  of  BtUfida  era  bjr  no  mcatii 

Thai  M.  Dsdujee  onniaentcs  thirtj-fiTe  epeciee  of  Beiix,  ti 

AMtlama,  one  of  BtUdna,  three  of  Pwpa,  two  of  dtuuiiia,  three  of 

Suliauu,  three  otAdmtiaa,  eereD  at  PtJiptt,  and  lix  of  Cyrlottoma, 

jtf.,  >■  foedl  (totUry),  moetlj  ia  the  Flioooie  period  of  Ljell,  tod 

mjui  J  of  thtm  u  both  linng  end  fbeiiL    Other  epedea  bare  alao  been 

fomd  foaaiL 

HBLICIVA.    ranjcnuL] 

HBUCOLIIUX.    [HiuciDA] 

HELICOSTEQA.    [FouMDnraai.] 

BBLICnS<Qn9),agetiii*Df  ifamuiiabelongiiig  to  the  order  Cor- 

mrora.   naqMoaain^bit  eutani  Ana,  andhaTe  Uis  genend  appear' 

atiM  md  eolixiriiic  of  MfitaOt,  oombiaed  with  a  dintition  imembhug 

Umt  at  Onlo  vtlSvaia,  bat  diflcni^  ftoni  both  tha  lattw  geatn,  in 


Head  elongated.  Fnt  thort ;  aole*  of  the  feet  nearlj  naked  to  the 
heelj  toaa  6 — ^6;  daws  atrotig,  the  anterior  ooea  long  and  compreeud- 
Teil  ejUndrical  and  inodflrat& 

There  an  two  ipedBa,  B.  muadiata  from  China,  and  B.  Stpotiatii 
frxim  KepaoL     rKtmiuDX.] 

HELIOTOIU,  a  {^miu  or  lAaaj  Pelffiana,  eatabliihed  by  De  Blwn- 

Ub,  from  obaemtiona  of  Keaan.  Qdoj  and  Oaimard  on  a  ncent 

edaa  called  bj  Lamaroh  PoeiBoperm  aanlea. 

It  ia  ebaiaeteriaed  aa  foUowa : — Ammjl  ibort  and  cylindrical,  no- 
vided  with  a  utnple  circle  of  thick  tentacola,  15  or  16  in  namber, 
contained  in  Tertical  or  diTerging  cylindrical  oella ;  cells  inunened, 
internally  crennlated  by  imperTect  radiating  lamellJn,  united  into  a 
calcareoiu  maea.  wbich  ia  rsgnUrly  pomua  in  the  inteirala  of  the 
oelU.     The  coral  ia  found  attecbn]  to  Tarioua  bodies. 

Three  reoeot  ipedes  are  mentioDed  by  De  BUuDTille,  all  from  wann 

laa.  One  of  the  fonil  apedea  (Bdiopvra  poma,  De  BL ;  .ff.  tato-- 
i(uK<a,  Broon)   abonnda  in   itrat*  of  the  Bilnrian  ayatem ,-  othen 

cor  in  the  chalk  and  in  tertiary  depodts.    ('Hannel  d'Actinoloi^a.') 

HELIOBMIS,  Bonstem'a  name  for  a  genua  of  Water-Birdi  (Or^i- 
IbuIqDaa  of  Bnffon),  which  have  lobated  feet  like  the  Coota  and  Oiebea, 

a  gnatardflrelopDient  of  tailgjuidthey  luTe  ahaipar  clawi. 

«■] 


genua  of  Plants  belonpng  to  the  natnnl  order  Shr^tacea.  It  haa  a 
aalTer.ahaped  ootolla,  with  Uie  throat  naually  nnked,  bat  in  aome  apedea 
bearded  ;  the  aegmeDta  of  the  limb  furnished  with  a  aiDgje  fold  or  a 
tooth  between  each  ;  the  elignka  snhconical ;  the  carpeli  4, 1-celled, 

mbined,  olceed  at  the  base,  without  any  manifeat  reoeptacle.     The 

edea   are  annual  or  ahmbbj  pbinte,   with   alternate  leaTia,    and 

rdnata  ipikca  of  small  blue  or  white  Howere. 

B.  iVraeia—ai.  Pemrian  Heliotrope,  or  Tumaole,  haa  a  ahrnbby 
Item,  petiolata  oUong-lanceolflte  wrinkled  l«Tea,  terminal  bnncbed 

Kikea ;  tha  tobs  of  the  corolla  hardly  tha  length  of  the  calyx, 
le  tnoath  of  the  corolla  is  intereected  with  Gre  plieatorea  of  a 
purple-Ulao  oolour,  with  a  gr«enish  throat.  It  is  a  ahmb,  gn>wing 
one  or  two  feet  high,  and  is  much  cultivated  on  account  of  the  acant  of 
ita  flowen,  whioh  reeemblea  verf  much'the  amell  of  the  vanilla  or 
cherry  pie.     It  iaa  native  of  Pern. 

B.  Emvpmm,  the  EoropMO  Tunuole  or  Heliotrope,  has  an  herbs- 
oeoua  erect  item,  with  ovate  flat-lined  finely  tomentoae  leaves,  the 
lateral  apikea  solitary,  the  terminal  ones  eonjogate,  the  calyx  apread- 
ing  in  the  fhtit-bearmg  state.  It  is  a  native  of  the  aonth  of  Europe 
and  the  T^ona  of  the  Caucasna.  The  flowen  are  Sweet«0ented.  The 
leaves  were  formerly  uaed  medicinally. 

B.  tillatum  has  an  herhacsoua  eract  very  TtUoua  stem,  with  ovate, 
flat,  villoua  leaves;  the  spikes  latAal,  terminal,  solitary, and  oonjugate ; 
the  oorolUa  Urge ;  the  olyi  apreading  in  the  fruit-bearing  at«t«.  It 
is  a  native  of  Oreaoa  and  of  the  island*  of  the  Archipelago.  It  baa 
large  white  corollaa  with  a  yellow  throat  This  appeals  to  be  the 
"hKwrpiwiiur  iJya  of  Dioacoridea  (It.  ISO)  and  the  A  npiamm,  the 
ItXiorpAwtaif  lUMpAf. 

.Upwards  of  80  apmei  <rf  this  gnus  have  been  enomerKted.  They 
are  nativee  of  tha  warmM'  parts  of  Europe,  Aaia,  Africa,  and  America, 
andarefoDodillAlntT^ia.  Tbdj  do  not  posscas  any  active  [ovpM'tiea. 

Hany  other  spedea  beaidea  these  bera  described  have  >weet«orated 
flowen,  and  an  cultivated  on  that  aoooont.  Some  of  them  are  oon- 
lumed  in  Urge  quantittea  by  perfumera  for  tbe  sake  of  their  voUtile 
oiL  They  are  astringent  and  alao  madlagiDOOB,  and  poultices  made 
of  tha  leaves  have  been  applied  to  canoerooa  and  acrofoloui  sores.  It 
U  supposed  that  the  plant  used  for  the  cure  of  warts,  and  called 
Fermoaria.  belonged  to  this  genua  In  thur  cultivation  tbe  shrubby 
and  perennial  kinds  will  be  found  to  thrive  in  any  kind  of  rich  li^t 
aoil,  and  cattingi  will  root  readily  in  sand  under  a  hand-gUai.  The 
European  annual  apeciea  may  be  pFopagated  from  aeed  aown  in  an 
open  botder,  whilst  the  lropi«l  annnal  species  must  be  sown  upon  a 
hot-bed  before  bdng  planted  out, 

(Don,  Did-lamydaoiu  PloKti ;  Burnett,  OmUmo  ofSoUm^:  Fnas, 
^HMnt  PlaiU.  Flom  Ctatnea.) 

HELIX  (Linnnaa),  a  genua  of  Pulmonifereiia  MoUiuca,  embradDg 
the  various  forms  of  animals  called  SnaiU  The  following  are  the 
charactsn  of  this  genus  :— ^ell  spiial,  opaque,  or  translucent,  solid 
or  thin,  more  or  less  globose,  in  aome  diacoid,  smooth  or  sculptured-, 
surface  variously  colouied,  but  seldom  covered  with  a  poliahed 
epidermis;  mouth  lunated,  thickened  within,  (dmplB  or  tooUied; 
peristome  frequently  refleied.  Animal  moderately  Urge  in  propw 
tion  to  ahell ;  bead  with  four  developed  trataolea  ;  mantle  not  nflectad 
on  ahell ;  tail  lanceolate  and  never  trancate ;  foot  otto)  ample ; 
tongue  irith  the  edge  teeth  Berrate.    (Forbea  and  Hanley.) 

The  ipedes  of  this  genua,  at  the  approach  of  winter,  or  in  very  dry 
weather  in  summer,  reoade  into  thair  shell,  and  secrete  a  quantity  of 
muou%  wbich  forms  a  covering  over  the  apertura.  This  thickened 
matter,  whioh  Uie  animal  haa  ue  power  of  throiring  off  bj  producing 
frcah  ttucot  within,  is  oslled  an '  eidphngm.'     Thspower  of  forming 
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thu  kind  of  epiphngm  was  supposed  to  be  confined  to  the  Land 
MoUutca,  bat  it  is  now  known  that  the  Pond-Snails  {LimncBUi  and 
Planorbis),  when  left  dry  by  the  evaporation  of  the  water  in  which 
they  live,  have  the  same  power  of  thickening  the  edge  of  the  lip,  and 
forming  a  distinct  epiphxvgm'.  [Hslicxdje.]  We  shall  now  subjoin 
the  descriptions  of  some  of  the  most  common  British  species. 

£[.  aspmta,  the  Common  SnaiL  The  shell  is  obliquely  subglobose, 
beneath  the  epidermis  pale  fawn-coloured,  with  four  (usually  inter- 
rupted) chocolate-brown  bands.  This  is  the  commonest  and  one  of 
the  handsomest  of  British  mails.  It  is  found  wherever  there  is 
vegetation,  but  is  more  especially  addicted  to  gardens.  This  snail  is 
collected  and  sold  in  Covent^slaiden  and  other  markets  as  a  cure  for 
diseases  of  the  ohestb  It  is  prepared  by  being  boiled  in  milk.  Large 
quantities  are  collected,  and  sent  every  year  from  this  country  to  the 
United  States  of  America,  where  they  are  said  to  be  regarded  as  deli- 
cacies. They  are  packed  in  casks,  in  which  way  they  travel  very  well, 
as  they  fix  themselves  on  one  another  around  the  circumference  of 
the  cask,  leaving  a  vacant  space  in  the  oentre.  At  Newcastle-upon* 
Tyne  the  glassmen  hold  a  snail  feast  once  a  year,  when  large  quantities 
of  this  species  of  snail  are  consumed. 

M.  PofMtiOt  the  Edible  Roman  Snail,  or  Large-Shelled  SnaiL  The 
shell  is  solid  globose,  coarsely  wrinkled  lengthways,  most  minutely 
striated  in  a  spiral  direction ;  pale-tawny,  with  rufous  bands.  The 
animal  is  of  a  general  brownish-gray,  speckled  with  whitish  and  brown 
granulations. 

This  species  in  Great  Britain  is  nearly  confined  to  the  chalk  districts 
of  the  south  of  Eugland.  It  has  been  found  as  far  north  as  Wiltshire. 
There  is  a  notion  prevalent  that  it  is  not  an  original  inhabitant  of 
England,  but  that  it  was  introduced  by  the  Romans,  who  were  famous 
for  its  culture.  [HsLioiDiB.]  There  is  no  evidence  to  prove  this,  and 
it  is  foimd  in  Sweden,  where  the  climate  is  much  more  rigorous  than 
our  own.  Its  great  necessity  is  chalk,  and  where  this  substance  pre- 
vails it  is  found.  This  snail  is  eaten  in  this  country.  Lister  says, 
"  They  are  boiled  in  spring-water,  and,  when  seasoned  with  oil,  salt, 
and  pepper,  make  a  dainty  dish."  Dr.  Turton  says,  "  After  the  animal 
has  been  extracted  there  remains  at  the  bottom  of  the  shell  a  glaity 
transporent  matter,  which  affords  one  of  the  best  and  most  durable 
cements  in  nature,  resisting  every  degree  of  heat  and  moisture." 

ff,  ArbvMorumy  Shrub-Snail  Shell  brown,  closely  marbled,  with 
small  linear  paler  markings,  usually  one-banded ;  outer  lip  white  and 
reflected.  This  snail  is  very  generally  distributed  in  woods  and  in 
damp  gardens  throughout  the  British  Isles.  It  is  remarkable  for  being 
found  higher  up  the  sides  of  mountains  than  any  other  British  species. 
In  the  Alps  it  nearly  approaches  the  snow-line. 

H.  Can^iono,  the  Kentish  Snail.  Shell  depressed,  globular,  semi- 
transparent,  bald,  open ;  adult,  pallid  above,  rufous  below,  and  towards 
the  lip,  periphery  not  angulated ;  outer  lip  edged  within ;  umbilicus 
moderately  large.  It  is  chiefly  fbund  in  England  in  localities  south 
of  the  Tluunes,  where  it  occurs  amongst  brambles  and  by  hedges 
throughout  the  whole  district.  It  has  been  taken  in  the  west  of 
England. 

H.  Carthutiana,  Gibbs's  SnaiL  SheU  rather  small,  depressed,^ 
whitish,  bald ;  mouth  margined  within  by  a  milk-white  rib ;  umbilicus 
minute.  This  shell  is  only  found  on  the  chalk  downs  of  Kent  and 
Surrey.    It  was  discovered  by  Mr.  Gibbs  in  1814. 

jff.  nemwalis,  the  Garden,  Girdled,  or  Brown  SnaiL  The  shell  is 
depressed  globose,  imperforated  when  adult,  with  or  without  coloured 
bands,  not  marbled ;  outer  lip  reflected ;  pillar  lip  callous,  retiring. 

The  species  thus  characterised  embraces  the  ff.  hortentis  and  ff, 
kybrida  of  other  naturalists.  Messrs.  Forbes  and  Hanley,  in  the 
'British  Mollusca,'  say,  "  We  have  foUowed  Ffeiffer,  Deshayes,  &c.,  in 
reuniting  hortensia  and  hyhrida  to  the  typical  nemoralit,  not  being 
able  to  detect  any  peculiarity  in  individuals  of  the  dark-mouthed  form 
which  is  not  likewise  represented  in  the  white-mouthed  variety, 
between  which  extremes  the  hyhrida  is  the  connecting  link. 

jET.  virgata,  Zoned  SnaiL  Shell  depressed  turbinate,  smooth,  banded ; 
bands  not  linear;  upper  whorls  for  the  most  part  with  only  a  single 
Eone  above  the  suture ;  mouth  usually  livid  red ;  outer  Hp  ed^d 
internally. 

This  species  is  found  in  prodigious  numbers  in  many  chalk  and 
limestone  districts.  It  is  also  found  in  larger  numbers  near  the  sea. 
On  the  chalk  off  the  coast  of  Kent  it  occurs  frequently  in  great 
profusion.  It  is  widely  diffused  and  is  fotmd  in  the  same  localities 
throughout  central  and  southern  Europe. 

ff.  ericetorum,  Heath-Snail.  Shell  depressed,  semi-transparent^  not 
regularly  striated,  banded  with  brownish-yellow;  mouth  small, 
outer  lip  acute,  not  edged  with  colouring  matter;  umbilical  region 
capacious. 

This  snail  prefers  calcareous  soils,  and  is  often  abundant  on  sandy 
soils  near  the  sea.  It  is  very  widely  diffused  through  the  British  Isles, 
nmging  to  the  north  of  Scotiand. 

S,  hupida,  Biistly-SnaiL  Shell  reddish  horn-coloured,  more  or 
less  depressed;  outer  lip  edged  beloWi  with  white  internally ;  umbilicus 
moderately  laive. 

The  species  If.  depUata  and  M.  concinna  may  be  regarded  as  varieties 
of  this  species.  It  is  an  abundant  species,  on  waste  places,  by  hedges, 
and  under  stones  in  all  parts  of  the  British  Isles. 

ff.  terieea,  Silky  SnaiL  SheU  depressed,  globular,  pallid,  transparent^ 


closely  downy ;  spire  more  or  less  raised ;  umbilicus  decidedly  smalL 
It  is  widely  distributed,  and  appears  to  be  most  abundant  in  the 
neighbourhood  of  wet  mossy  rooks.  **  It  is  more  frequent  in  the  west 
and  south  than  elsewhere."     (Forbes  and  Hanley.) 

J?.  fiucOf  Brown  Snail.  Shdl  depressed,  subglobular,  almost  imper- 
forated, not  minute,  transparent^  umberHK>lour^  wrinkled ;  outer  lip 
acute. 

It  appears  that  this  delicate  and  weU-marked  species  is  peculiar  to 
the  British  Islands.  It  is  found  in  bushy  places  in  many  parts  of 
England  and  Ireland. 

ff,  pulcheUa,  White  SnaiL  SheU  depressed,  minute,  white ;  mouth 
nearly  circular,  its  edge  flatly  reflected.  The  animsJ  is  milky  white. 
It  is  very  generaUy  found  in  Great  Britain.  It  Uves  under  stones,  in 
walls,  and  on  the  ground  often  in  dampish  places.  A  ribbed  variety 
has  been  described  under  the  name  of  A  eotia;kk 

ff.  wninlicatd,  Open  SnaiL  SheU  small,  dark  brown,  unpolished^ 
merely  wrinkled;  whorls  five,  of  slow  increase;  umbiUous  laige; 
mouth  smaU ;  outer  Up  acute.  The  animal  is  dusky,  nearly  black. 
It  is  the  ZoniUt  umbilicata  of  Gray.  It  is  abundant  in  many  locaUties 
on  the  ffuses  of  rooks  and  waUs,  or  under  stones  in  dry  places. 

ff-  pygmaa,  Pigmy  Snail,  resembles  the  last,  but  smaUer,  paler, 
more  transparent,  more  compressed,  composed  of  four  turns  at  most; 
the  mouth  less  circular.  It  is  found  in  wet  places,  among  dead  leaves 
in  ditches,  snd  by  springs.  It  is  often  ovenooked  on  account  of  its 
minuteness. 

For  a  list  of  species  of  ffdix  found  in  Great  Britain  see  Heuoxda 

(Forbes  and  ISanley,  A  Hutory  of  the  Brititk  MoUuKa;  Dr. 
Turton,  A  Manual  of  the  Land  and  Freth-Waitr  Shdk,  edited  by  Dr. 
J.  E.  Gray.) 

HELLEBORE,  BLACK.    [Hkllxbosus.] 

HELLEBORE,  WHITK    [VEaaTBUit] 

HELLEBORUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Iiammetdace(B,  It  has  5  permanent  sepals,  rounded,  blunt,  lazge,  often 
herbaceous ;  petals  8  or  10,  Tery  short,  tubular,  nectariferous,  narrowed 
to  the  base;  stamens  30  to  60;  stigmas  terminal,  orbicular;  capsules 
leathery ;  seeds  arranged  in  two  rows,  elliptical,  umbiUcated. 

ff.  niger,  Christmas  Rose,  is  found  in  the  shady  woods  of  the  lower 
mountains  of  many  parts  of  Europe.  The  plant,  is  herbaceous,  with 
a  perennial  blackish-coloured  rhizoma,  tuberculated  and  sosly,  from 
which  descend  numerous  thickish  radicles.  The  leaves  are  aU  radical, 
with  long  cylindrical  and  spotted  foot-stalks,  pedately  divided,  with 
the  lobes  from  7  to  9,  oblong-lanceolate,  sometimes  cuneate-olwyate^ 
largely  serrated  towards  their  apices,  and  atranged  apparently  along 
the  forked  terminations  of  the  petiole ;  they  are  stiff,  almost  leathery, 
of  a  dirty  green  colour,  smooth  above,  paler  and  retictriate  beneau. 
The  scape  is  shorter  than  the  petiole,  furnished  with  two  or  three  oval 
bracts,  often  simple  and  single-flowered,  sometimes  forked  and  2- 
flowered.  The  flower  is  krge,  termimd,  white,  with  a  tinge  of  pink, 
the  most  conspicuous  part  being  the  petaloid  calyx.  Of  this  the  sepals 
are  6,  ovate  and  permanent ;  the  petals,  8  to  10,  are  smaU,  greenish- 
coloured,  tubular,  tapering  towards  the  base,  with  the  Umb  tubular, 
bilabiate,  and  their  outer  margins  terminated  in  a  tongue-di^ped  Up ; 
stamens  numerous,  longer  than  the  petals ;  ovaries  6  to  8 ;  stigmas 
terminal,  orbiculate;  capsules  folUcular,  leathery;  seeds  many, 
elUptioal,  umbilicated,  arranged  in  two  rows.  It  is  a  narcotic  acrid 
poison,  and  was  long  supposed  to  be  the  genuine  Black  Hellebore 
of  the  ancients.  The  flbres  of  the  rhiaoma  are  the  parts  used 
offidnaUy. 

ff.  orientaUt  is  found  in  mountainous  broken  ground  in  Greece 
and  the  Levant.  It  has  a  black  thick  rhizoma,  with  cyUndrical  fibres ; 
the  radical  leaves  are  stalked  pedate,  downy  beneath,  their  segments 
almost  sessile,  oblong,  acutely  serrulate ;  stem  taller  than  the  leaves, 
corymbose,  8-6-flowered;  floral  leaves  subseesUe,  palmated,  the 
lobes  8  to  5,  oblong-acute,  serrulate ;  calyx  purple,  with  oval  very 
blunt  sepaLi ;  capsules  5.  The  root  was  formerly  much  celebrated  in 
mania,  epUepsy,  and  dropsy.  It  is  stiU  used  in  the  Levant,  and  is 
caUed  '  Zoptftne '  by  the  Tm-ks.    It  is  acrid  and  violently  cathartia 

ff.  viridii  is  foimd  in  the  woods  and  thickets  of  Europe  on  a  chalky 
soiL  It  has  a  black  fleshy  rhisoma,  with  numerous  long  stout  fibres ; 
the  leaves  are  a  bright  deep  green,  quite  smooth,  pedate,  the  canline 
ones  subsessUe  and  palmate ;  the  segments  oblong,  undivided,  entire 
at  the  base,  somewhat  serrated  at  the  apex ;  stems  often  forked,  one 
foot  and  a  half  high;  the  flowers  are  few,  terminal,  and  axiUary, 
stalked,  mostly  soUtary,  drooping,  green  in  every  part ;  the  sepals  are 
roundish-ovate;  capsules  3  to  4,  short  and  wrinkled.  This  is  said  by 
Stevenson  and  ChurchiU  to  be  the  best  substitute  for  ff.  orientalii, 
though  less  activ& 

ff.  foeHdui  is  found  in  thickets  and  wsste  ground,  chiefly  in  a 
chalky  soil,  in  the  more  western  parts  of  Europe.  It  has  a  leafy 
many-flowered  stem ;  the  leaves  are  stalked  pedate,  of  a  Uvid  green 
colour,  quite  smooth,  with  linear  oblong  or  lanceolate  serrated  seg- 
ments, the  upper  ones  gradually  losing  weir  blade,  and  changing  into 
pale  lanceolate  entire  bracts;  the  flowers  are  numerous,  panided,  and 
drooping;  petals  nearly  erect,  stained  with  dull  purple  about  the 
edges.  It  is  similar  in  its  effects  to  ff.  niger.  The  leaves  are  emetic 
and  purgative.  They  have  been  stro]|gly  recommended  as  a  vermi- 
fuge against  the  laige  round  worm  {Aicaris  hmUnieoidei).  The  fresh 
root  of  HeUebore  appUed  to  the  skin  indooes  inflammation  and 
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vesication ,  giren  internally,  it  acts  as  an  irritant  to  the  intestinal 
caniil,  produciog  Tomiting  and  purging. 

(Royl6,  Materia  Mediea;  Lindley,  Flora  Medico.) 

HELMINTHIA,  a  genus  of  Plants  belonging  to  the  natural  order 
CompotiUBf  to  the  sub-order  Oichoraeece,  and  the  section  Scononerece, 
It  has  the  phyllaries  in  one  row,  equal,  with  equal  subulate  adpressed 
ones  at  the  base,  and  surrounded  by  8-6  leaf-like  loose  bracts ;  the 
receptacle  dotted ;  the  fruit  compressed,  tninsvenely  rugose,  rounded 
at  the  end,  and  with  a  slender  beak  longer  than  itself ;  pappus  in 
sevjeral  rows,  featheiy.  There  is  but  one  species  inhabiting  Great 
Britain,  H.  eckundes,  the  Ox-Tongue.  It  is  a  plant  from  2  to  8  feet 
in  height ;  the  branches,  stem,  leaves,  and  inv^olucre  are  covered  with 
•troDg  prickles  springing  from  white  tubercles,  and  with  3  minute 
hooks  at  the  apex.  It  is  found  on  dry  banks ;  and  blossoms  in  July, 
Auirust,  and  September.    (Babington,  Manwd  of  British  Botany.) 

HELMINTHOCORTON.    [Aloa] 

HELODUa    [FiBH.] 

HELOKIAS,  a  genus  of  Plants  belonging  to  the  natural  order 
MelanthacecB.  It  has  a  6-parted  perianth ;  segments  narrow,  rather 
unequal,  obtuse,  oot  striated  or  herbaceous,  nor  imbricating ;  stamens 
6,  inserted  into  the  base  of  the  segments,  unequal ;  filsments  subu- 
late ;  anthers  reniform,  with  confluent  cells ;  capsule  separating  into 
3  many-celled  foUides;  seeds  compressed,  winged  at  the  apex,  or 
wingless. 

The  species  of  this  genus  contain  veratria.  The  H,  officintUis  of 
Don,  it  is  well  known,  has  been  employed  for  obtaining  this  substance. 
This  plant  differs  from  ffeloniat,  and  Dr.  Lindley  has  described  it 
under  the  name  of  Atagrcea  ojB^inalis.  [Cebadilla.]  The  other 
species  of  Helonias  used  medicinally  are  as  follows  : — 

jGT.  frigida  (  Veratrum  frigidvm,  Schlectendal).  It  is  found  in  the 
alpine  region  of  Mount  Ovizaba  in  Mexico.  It  is  a  poisonous  plant, 
and  called  Savdeja  by  the  Mexicans. 

jBT.  eryihroiperma  is  a  native  of  the  Uaited  States  in  moist  situations, 
on  river  banks,  and  high  mountains.  It  is  used  in  the  southern  states 
of  America  for  destroying  flies. 

H.  dioica,  nnicom's*Hom  and  DeviVs-Bit  of  the  Americans.  It  is 
found  in  wet  meadows  and  boga,  and  in  hilly  and  taoimtainous  regions 
in  the  United  States.  It  is  bitter,  and  is  used  as  an  anthelmintic 
and  tonic. 

(Lindley,  Flora  Medico, 

HBLOTIDiB  (Leach),  a  family  of  Coleopterous  Insects  of  the 
section  Heieromera  and  sub-section  Stenelytro,  Distinguishing  charao- 
ters : — Head  short,  obtusely  terminated  anteriorly;  mandibles  notched 
at  the  apex;  antenna  placed  near  the  eyes,  generslly  filiform,  or 
neariy  so,  or  slightly  thickened  at  the  apex,  where  the  joints  are  short ; 
the  basal  joint  of  the  antenna  hidden  above  by  a  projected  margin 
of  the  head ;  the  third  joint  long ;  terminal  joint  of  the  maxillary 
palpi  lai^e  and  securiform ;  eyes  emarginated  anteriorly ;  legs  mode- 
rate ;  the  penultimate  joint  of  the  tarsi  generally  simple  or  but  slightly 
emarginated;  claws  simple;  body  usually  convex,  and  of  an  ovid 
form. 

The  larve  of  these  insects  live  in  rotten  wood,  upon  which  they 
feed ;  they  are  of  a  cylindrical  form,  hard  to  the  touch,  and  have  six 
small  legs,  attached,  two  to  each  of  the  thoracic  segments.  The 
perfect  insects  are,  like  the  larva,  also  found  in  rotten  wood,  or  under 
the  bark  of  trees ;  they  are  rather  slow  in  their  movementi^  and 
generally  adorned  with  metallic  colours. 

In  the  genus  ffelopi,  as  it  is  now  restricted,  the  joints  of  the  antenna 
are  somewhat  compressed ;  the  two  basal  joints  are  short,  the  third  is 
long;  the  two  or  three  terminal  joints  are  short  and  obconic,  the 
last  joint  is  the  shortest ;  the  intermediate  joints  are  moderately  long 
and  nearly  oylindricaL  The  thorsx  approaches  to  a  square  form,  or 
is  slightly  attenuated  behind,  and  is  closely  applied  to  the  elytra :  the 
body  is  of  an  oblong  oval  form. 

ff.  cara5ot(2ai,  an  insect  very  abundant  in  various  parts  of  Eng- 
land, will  sffoid  an  example  of  this  genus.  It  is  rather  less  than  huf 
an  inch  in  length,  of  an  oval  form  and  deep  brown  colour,  having 
a  bronse  gloss  in  certain  lights;  the  upper  surface  of  the  body  is 
finely  punctured,  and  so  are  the  stria  of  the  elytra.  This  insect  is 
usually  found  under  the  bark  of  trees,  near  the  root. 

ff.  ccertUeui  is  another  species  of  this  genus,  which  is  common 
in  many  parte  of  England.  This  insect  is  nearly  three-quarters  of 
an  inch  in  length,  and  of  a  violet-blue  colour.  It  is  generally  found 
in  old  pollard  willow-trees.  The  larva  is  cylindrical  in  form,  of  a 
yellowish-white  colour,  and  has  two  recurved  hooks  on  the  terminal 
segment  of  the  body. 

Upwards  of  sixty  species  of  the  genus  ffelops  are  enumerated  in 
catalogues,  and  these  are  chiefly  confined  to  Europe  and  North 
America. 

HELOPa    [HELOFn>&] 

HELOSCIA'DICJM,  a  genus  of  Plants  belongmg  to  the  natural  order 
UmbeUifercB  and  to  the  tribe  AmminetE.  It  baa  a  calyx  of  6  teeth  or 
obsolete;  t^e  petals  ovate,  entire,  with  a  straight  or  incurved  apiculus; 
the  fruit  ovate  or  ot'long ;  the  carpels  with  5  filiform  prominent  equal 
ridges;  the  interstices  with  single  vitta,  the  carpophore  entire.  There 
are  3  British  species  of  this  genus : — 

fl.  nodiflorum,  with  the  leaflets  obtusely  serrate ;  JEt.  repenSf  with 
<h«  leaflets  roundish  ovate,  unequally  and  acutely  inciso-serrate ; 


and  ff.  inundalum,  with  the  leaflets  of  the  lower  leaves  divided  into 
capillary  segments.  The  first  is  a  native  of  brooks  and  ditches,  and 
Ib  frequently  mistaken  for  the  water-cress.  [Siuv.]  The  second  is  a 
rare  plant  in  Great  Britain.    The  last  species  is  found  in  ponds. 

(Babington,  Manual  of  British  Botany.) 

HELVELLACE^  (Lindley),  a  natural  order  of  Plants  belonging 
to  the  Fwigalest  and  equivalent  to  Berkeley's  order  Aseomyc^tes,  The 
genera  included  in  it  are  embraced  in  Fries'  cohort  HymtnomyeeUa. 
[Fungi;  Htusnomtcb^b&I 

HELYIN,  a  crystallised  Mineral  of  which  the  primary  form  is  a 
cube.  Cleavage  parallel  to  the  planes  of  the  re^ar  octahedron, 
indistinct  Fracture  uneven.  Hardness  6*0  to  6*6  ;  scratches  glass. 
Colour,  pale-wax  and  greemsh-yellow.  Streak  white.  Lustre  resinous, 
vitreo-resinous ;  translucent ;  transparent  on  the  edges.  Specific 
gravity,  8166.    It  is  found  at  Schwanenbu^g  in  Saxony. 

Before  the  blow-pipe  or  charcoal  it  melts  with  effervescence  into  a 
globule  of  the  same  colour  as  the  mineral ;  in  the  oxidising  flame  the 
colour  becomes  deeper  and  the  fusion  is  more  difficult ;  with  borax  it 
yields  a  transparent  glass  often  coloured  by  manganese.  Analysis  by 
Qmelin : — 

Silica 35-272 

Glucina .  8'026 

Alumina  and  Glucina         ....  1*446 

Protoxide  of  Manganese         .                    .  29*844 

Protoxide  of  Iron 7*990 

Sulphuret  of  Manganese                              .  14*000 

'    Loss  by  calcination 1*155 

^97*232 

HELWINGIACEiE,  Hdwingiads^  an  order  of  Diclinous  Exogenous 
Plants,  represented  by  one  species  HeLwingia  Rusci/tora.  This  plant 
is  a  native  of  Japan,  where  its  young  leaves  are  eaten.  It  is  a  shrub 
with  alternate  stipulate  leaves,  and  fascicled  flowers.  Decaisne, 
who  first  constituted  the  order,  regarded  it  as  allied  to  ffamameli' 
dacecB.  But  its  minute  embryo  and  unisexual  flowers  remove  it  far 
from  this  order,  whilst  its  inferior  fruit  and  seed  bring  it  near  to  G-  - 
ryaecce.  It  has  an  indirect  affinity  also  with  SantalacecB,  (Li 
Vegetable  Kingdom.) 

HEMATITE.    [Hjsmatitb.] 

HEMERIPUS.    [Elateridjb.] 

HEMERO'BIUS,  a  genus  of  Insects  of  the  order  Newroptera  and 
section  Planipennes.  The  genus,  as  established  by  Linnaus,  has 
been  dismembered  by  subsequent  entomologists,  and  is  now  equi- 
valent to  a  family  distinguished  by  the  filiform  antenna  and  by  the 
number  (four)  of  the  palpi  of  the  insects  included  in  it.  They  have 
soft  slender  bodies,  much  exceeded  in  length  by  the  large  reticulated 
wings,  which,  when  the  animal  is  at  rest^  are  deflexed.  Their  eyes 
are  globular  and  vividly  metallic  The  larva  are  ferocious  in  habit, 
and  prey  upon  plant-lice,  seizing  them  with  their  powerful  jaws  and 
sucking  their  prey  to  death.  When  full  grown,  they  spin  and  envelop 
themselves  in  a  silken  cocoon.  The  eggs  of  ffetnerobii  are  deposited 
on  plants,  and  are  pendunculated,  so  as  to  resemble  fungi,  for  which  they 
have  sometimes  been  mistaken.  These  insects  range  from  Europe  to 
Australia,  and  there  are  many  species  natives  of  the  British  Isles. 

HEMEROCALLIS,  a  genus  of  Plants  belonging  to  the  natural 
order  LiliMece.  It  has  a  campanulate  corolla,  seated  on  a  cylindrical 
tube ;  the  stamens  are  bent  down;  the  capsule  is  S-edged ;  the  xx>ot  is 
composed  of  thick  fibres ;  the  leaves  are  scattered,  linear ;  the  flowers 
are  large,  yellow  or  yellow-brown.  The  species  are  called  Day-Lilies. 
J7.  Jlava  is  a  native  of  Germany,  and  !a.  fulvo  of  Italy.  Several 
species  are  c\iltivated  in  our  gardens,  as  ff.  disticTut  from  China,  ff. 
Sieboldii  from  Japan,  ff.  specioso,  and  J7.  graminea. 

HEMICARDIUM.    [Conohacea.] 

HEMICFDARIS,  a  genus  of  Fossil  Echinodermata,  from  the  Oolite. 

HEMICYCLO'STOMA,  M.  De  Blainville's  name  for  the  fourth 
family  of  his  order  Asiphonobranchiata,  the  latter  being  the  second 
order  of  the  first  sub-class  {Paracephalophora  dioica)  of  the  class  Para- 
c^halophorOf  the  second  class  of  his  Malacozoa.    [Nbritidjs.] 

HEMIDACTYLUS.    [GEOKOTODit] 

HEMIONUS.    [Equida] 

HEMIPNEOISTES,  a  genus  of  Fossil  EchinoderTMta,  from  the 
Chalk-Marl. 

HEMIPODIUS.     [TKTRAOKID.B.] 

HEMl'PTERA  (from  iifd,  half,  and  vrtpSr,  a  wing),  one  of  the 
orders  of  the  class  Insecto, 

TTie  order  ffemvptera,  according  to  the  twelfth  edition  of  the 
'  Systema  Natura  *  of  Linnaus,  contains  insects  which  agree  in  having 
incomplete  metamorphoses  (that  is,  the  larva  and  pupa  both  possess 
the  power  of  locomotion,  and  bear  a  great  resemblance  to  the  perfect 
insect),  and  also  in  having  the  superior  wings  generally  coriaceous, 
and  the  inferior  membranous.  *  Thus  Linnaus  included  in  this  order 
the  Cockroaches,  Locusts,  Grasshoppers,  Bugs,  Cicada^  &c.  The 
last-mentioned  insects,  the  Bugs  and  Cicada;,  however  diffbr  very 
materially  from  the  former,  inasmuch  as  they  possess  a  suctorial 
instead  of  a  masticatory  mouth ;  and  as  these  latter  characters  have 
betn  considered  of  great  importance  by  all  the  more  modem  entomo- 
legists,  the  term  Hemiptera  luu  been  restricted  to  such  insects  as  have 
imperfect  metamorphosis  and  a  suctorial  mouth. 
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Tbii  dafinltion  will  mclude  the  Linnsean  gsoera  Falgoria,  Ciiaiia,  \ 
Nolontcia,  Nepa,  Cimtx,  Aphii,  Chermtt,  CaccMt,  and  Thript,  uid  these, 
«rith  tbe  addition  of  the  gtrnis  Falex,  conatitute  the  order  to  which 
Fabricius  applies  the  Qame  cf  Ryngoia.  Without  the  Iaat*Qientioiied 
genua  they  conatitute  the  ordtr  HaniptiTa  acoording  to  Latreille, 
Burmeiiter,  and  most  of  the  foreign  entomologiita ;  and  the  ordera 
Haitiptera  and  Hamopiera  aetwrding  to  Laach,  Stepbena,  M'Leay,  and 
■evertkl  other  British  authora. 

The  fmipMra  are  dtTided  b;  Latreille  into  tiro  isetioiii ;  tothsBnt 
he  appliea  the  name  ol IItttropUTa,iid  to  the  iBoand  that  of  Bbmoptera. 
[HoUoPTIBA.J  ThaBtttroplera  are  charviteriied  by  haling  the  roitrum 
attached  to  the  fore  part  of  the  bead  ;  the  elytra  coriaceoui  with  the 
extremity  membranoua,  foldiDg  one  over  tbe  other  when  at  rest,  and 
tbe  Gnt  eegment  of  the  trunk  (or  the  prothorai)  the  largest,  and 
fanning  tbe  moat  conspiououa  part  of  tbe  thorai.  The  lecoad  aection, 
Samoplera  (which  by  many  of  tbe  English  entomologists  is  regarded 
aa  an  order),  is  distinguished  by  the  proboacii  being  attached  to  tbe 
lower  portion  of  the  head,  near  tbe  cheat;  tbe  alytca  almost  al mi's 
of  a  luiifonn  coriaceous  teiture,  with  their  inner  margin  straight  snd 
oontiguous :  the  three  aegmenta  of  tbe  tborai  are  united  in  a  mass, 
and  the  Srst  U  frequently  shorter  than  the  second.  All  the  insecU 
of  this  section  feed  aiclnsirely  on  y^etable  juicet  [Homopieb*,] 
We  abaU  at  present  confine  our  remarks  to  the  Grat  section,  or  to  the 
true  Hemipteroua  insecta. 

In  the  greater  number  ot  tbe  Heteropteroui  ffemiptera  tbe  bead  ia 
small,  aituated  on  the  same  plain  as  the  thorai,  or  Dearly  so ;  tbe 
fore  part  is  somewhat  produced  ;  the  eyes  are  of  moderate  size,  very 
convei,  and  heucc  project  rather  suddenly  from  the  side*  of  tho  head  ; 
between  the  eyes  there  are  in  many  species  two  ocelli,  or  simple  eyes ; 
tbe  antennie  are  of  moderate  siie,  composed  of  long  joints,  few  iti 
number,  and  situated  in  front  of  the  eye*  :  the  part  usually  termed 
the  IboiKX  in  descriptions,  but  which  is  in  fact  the  protborax,  is  of 
moderate  size,  often  bro.ider  than  long,  and  very  frequently  produced 
oQ  each  side,  so  as  to  form  an  angular  projection;  the  aoutellum  is 
In:^,  generally  triangular.;  hut  in  some  (the  SculMera,  for  ioatAnce), 
it  aaaumes  the  form  of  the  body,  and  is  so  large  that  it  completely 
covers  that  part ;  the  body  itself  is  often  flat  or  concave  above ; 
convex  and  more  or  less  distinctly  keeled  beneath  :  when  the  wings 
are  closed  the  upper  part  of  these  insects  generally  preseota  a  flat  or 
eligbtly  convex  surfacs,  and  is  seldom  very  convex.  Tbe  legs  are  of 
moderate  aiie,  or  not  unfrequently  long,  la  certitin  groups  (the 
Cort\da)  the  posterior  thighs  uf  the  malea  of  many  of  tbe  speciea  am 
remarkably  large,  and  many  have  the  tibis  also  large,  often  broad  and 

The  proboscis  springa  from  tbe  fore  part  of  the  bead,  and  when  not 
in  use  is  suddenly  curved  downwards  and  backvrarda,  and  lies  close 
to  the  under  surface  of  the  thorax  and  between  the  fore  pair  of  Uga. 
It  consists  of  n  jointed  prooeaa  (a),  which  ii  grooved  upon  the  upper 
side,  and  in  this  groove  there  are  four  seta  (t),  or  tiristle-lika  organs, 
which  are  covered  above,  at  their  base,  by  anotlier  appendage  (e), 
which  ll  BUppoaed  to  be  analogous  to  the  upper  lip  or  labmm  of 
mandibulate  inaecta;  whilst  the  four  seta  probably  represent  the 
msodiblea  and  maiillia,  and  the  jointed  procan  the  labmm.  In  the 
figure,  the  setse  (b)  are  represented  as  disengaged  from  their  sheath  (a), 
and  the  labrum  ia  lifted  up.  When  in  the  ordioaiy  position  these 
organs  turm  together  a  tube,  by  means  of  which  the  juices  of  plants 
or  animjds  are  estcHct«d  and  conveyed  tc  " 
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the  grmter  portion  of  the  ■Mcies.      Regarding  them  therefore  as 
aectioDB,  they  otaj  be  divided  mto  the  following  (amiliea  -.-^ 


Oeocorua. 
Family  1.  Smtdkrida.  Family 


Oanitida. 
S.  Redutiida, 
T.  Hsdnmitrida. 


2.  Pcniatimidit. 

3.  Oartiia. 

4.  AeanOriOke. 

Sgdrotoritd- 
Family  1.  Kepida.  Family  2.  NoltmKUdte. 

HEMIRAMPHUa.    [Esoi] 

HEMITRAQUS.    [CaPRKiJ 

HEMITRYPA,  a  genus  of  Foasil  Potypiai-ui,  in  tho  Limestone  ot 
Devonshire,  allied  to  Ftnatdta.     (Phillipa.) 

HEMLOCK.    rCoNiuB.] 

HEMLOCK,  WATER.     [ClODTi.J 

HEMP.    [Cahhabis.]  ' 

HEMP-AGRIMONY.     [EcPAMBroM.] 

HEMP-NETTLE.    [Qalkopsis.] 

HENKANE.    [HToaoTAMns.] 

HENBIT,or  LAMinM  AMPLBXICAULE.    [Uutatl.] 

HENIOCHUS.     [CH.aroD0S.] 

HENNA.     [LaWhONIa.J 

HENSLOVIA'CE^,  a  very  small  natural  order  of  EzogeiM.  Of 
this  order  there  is  but  one  genus,  Hemlttvia,  and  three  or  four  species. 
They  are  all  natives  of  the  hot  and  damp  parts  of  the  East  Indies. 
They  are  all  tree*,  with  opposite  entire  eistipulate  leaves,  and  minute 
laoemose  apetalous  flowera,  with  as  many  anthers  se.'sile  tn  the  sinua 
ot  the  calyx  aa  there  are  lobes  of  that  organ;  n  2  celled  many-seedsd 
ovary,  and  a  single  «tyl». 


The  Seteropltra  are  divided  by  Latreille  into  two  families ;  the 
Gnt,  or  the  Otoeoriia,  are  cbsraeteriaed  as  having  the  sntsntiEB  free, 
longer  then  the  head,  and  inserted  between  the  eyes  sod  uear  their 
anterior  margin.  The  tarsi  are  S-jointed,  but  the  first  joint  is  some- 
timea  very  short  The  second  family,  to  which  the  name  of  Hydra- 
eorita  ia  applied,  have  the  autennn  inclosed  and  hiddsn  in  a  groove 
beneath  tbe  eye ;  the  taiu  have  but  two  distinct  jointa,  and  the  eyes 
are  genaially  very  large. 

The  speoies  of  the  family  Otoeorita  are  for  tbe  most  part  found  on 
the  leaves  of  tieea  or  small  plants ;  some  there  are  which  do  not  qnit 
the  ground,  and  there  are  otben  which  live  npon  the  aurface  of  the 
water.    Tbe  eeneia  Bydnmttra,  Orrrit,  and  Felta  afford  examples  of 

this  mods  of  life.      [HTDBOMBTfttDX.] 

The  insects  belonging  to  the  seoond  family  (Sj/droeorita)  live,  as 
their  name  implies.  In  the  water,  and  they  prey  npon  other  insects. 
The  two  fatnilies  which  have  just  bean  tiaracterisod    ""  "" ' 


In  hia  'Vegetable  Kingdom'  Dr.  Lindley  says  of  this  order; — 
"After  vain  attempts  at  settling  tbe  true  plsioeof  the  gmvmSmdona 
in  ths  natural  sjatsm,  some  specimens  with  ripe  fruit,  for  which  I  am 
indebted  to  Ur.  OrifBth.  plsce  tbe  question  nearly  at  rest  Tbe  haUt 
of  ths  plant  was  evidently  that  of  Fifrttmiifli ;  but  its  superior  ovary 
and  indeflnite  ovulea  forbade  any  reference  to  CaprifoiU.  Bat  Hy- 
drangeads  differ  from  that  order  mainly  in  their  indeflnite  seeds,  imiJl 
quantity  of  albumen,  and  constant  tendeni^  to  produce  a  superior 
ovai;.  Hentlovia  agrees  with  them  still  further;  the  flowers  are 
polygamaus,  the  seeds  sre  winged,  which  is  slso  the  case  in  Hi/drtBata 
eordi/iilia  and  others,  and  the  albumen  is  wholly  deficient  ThB^*^ 
diatinotion  consists  In  the  complete  adhesion  of  the  styla 
undivided  ojUnder;   bat  in  Hydmngeads  we  have  tbe  m 


Uftrit;  Id  SduMoplmffwia  uid  Avuttaitia.  On  that  Hocoiiiit  1iow«tm  , 
Beiulovia  ma/  ba  r^wded  at  >  ralation  of  Bitxia,  but  its  deddedlj 
oppouta  leavBi  ue  lu&Toimbla  to  the  union  of  Uie  two  in  tlie  sune 

HEPATIC^,  that  portion  of  the  old  famtlj  of  Mwei,  or  Hohws, 
known  oommoal;  aa  UvefWorta,  h»Te  receiTed  this  name.  In  his 
allianos,  Jftucaiei,  Dr,  Lindle/  refen  the  orders  Rieeiaeea,  Eipute- 
loeea,  Jwngermaianaeea,  and  MarAantiacta  to  the  diviaion  Sepatiax, 
[AoKOOUiB  ;  SiooiicxM;  JunoiBiuiiiiuoBA ;  HaJtaaAHTUOB« ; 
Hdbol] 

HEPATITE.    [BtHTTis.] 

HE'PATUS,  Iii^rsille's  namp  for  a  gsnua  of  Brachynioiu  Cmsla- 
oaans,  plaeed  bj  H.  If  ilne-Edwards  nnder  the  tribe  of  Calappians,  and, 
in  the  opinion  of  the  latter,  establishing  the  passage  between  the 
Canceriani,  vhiah  th^  approach  in  their  genen]  form ;  the  Calajppa, 
which  tbey  reneioble  in  the  disposition  of  their  cheUe  (manos) ;  and 
the  Leucoaiana,  from  which  they  differ  but  KtUe  with  r^erence  to  the 
metbod  of  the  organisalian  of  tba  mouth.  The  canpace  is  large, 
convex,  regularly  arched  anteriorly,  rtrongly  narrowed  poaterioriy ; 
the  hepatic  regions  are  very  largo,  and  tte  branchial  region*  very 
■niaU.  The  front  is  narrow,  gtrai^t,  rather  projeoting,  and  placed  a 
good  deal  above  the  level  ot  the  lateral  border  of  the  carapace,  whieb 

?rolongg  itself  under  the  orbits  to  reach  the  sidf  s  of  the  buccal  frame, 
be  orbits  are  atoall,  circular,  and  placed  on  the  saime  level  with  the 
front  '  The  iDtemal  antenuEB  are  aamewhat  apart,  and  are  bent  back 
v«7  obliquely  under  the  front  The  eitemal  antennES  occupy  the 
internal  Aogle  of  the  orbits,  which  thsj  separate  from  the  antennaiy 
pits;  their  basilar;  joint  is  narrow,  but  rather  long;  the  second  is, 
on  the  contrary,  small,  and  their  terminal  stem  is  nearly  rudimentary. 
The  buccal  frame,  which  is  very  narrow  forwards,  and  nearly  regularly 
triangular,  prolongs  itself  beyond  the  level  of  the  lowsr  bonier  of  the 
orbits,  and  ia  entirely  occupied  by  the  external  jaw-feet,  the  third 
joint  of  which  is  triangular  and  teiminated  intsmally  by  a  straight 
edge,  nnder  which  are  concealed  the  remaining  joints.  The  atamal 
plastron  is  oval,  and  presents  nothing  remarkable.  The  anterior  feet 
are  strong  without  being  large,  and  are  capable  of  a  dose  and  exact 
application  against  the  lower  aurface  of  the  body,  where  they  are 
entirely  concealed  :  the  hand  is  surmounted  by  a  crest,  and  Uis  claws 
are  raCher  inclined  downwards  and  inwards.  The  remaining  feet  are 
of  moderate  length,  and  the  abdomen  is  divided  into  seven  joints  in 
both  sexes. 

The  only  spedea  known,  Etpetm  fateiatm  (Oalappa  angitaaia  of 
Fabricius ;  Cancrr.  prine^i  of  Harl»t ;  and  Calaifipa  augittlata  of 
Bosc),  and  H.  Ch^ienai,  are  inhabitants  of  the  coasts  of  Ainerica :  the 
first  having  been  found  in  the  nortb  and  at  the  Antilles ;  the  seoond 
OQ  tha  ooast  of  Talpataiso.    (Uilne-Edwards.) 


Ltpidopttra  NoOuma  of  Laireilie. 


■  Insects  of  the  aection 


larvfB  live  in  the  interior  of  vegetableB,  on  which  they  feed,  or  in  soms 
inatancea  they  live  in  the  ground,  and  feed  upon  the  roots  of  plants; 
they  are  fleshy,  naked,  and  have  six  thoracic,  eight  abdominal,  and 
two  anal  feet.  The  pupce  have  the  segmenta  of  the  body  dentioulataL 

The  prindpaJ  genera  oontnined  in  this  family  are  Btpiiditt,  Cmiu*, 
iSljvia,  and  ZCHScro. 

In  the  genus  Htpiaitu  (Fabridus)  the  antennie  are  much  shorter 
llian  the  thoiKX,  the  wings  are  long  and  narrow,  the  posterior  pur 
nearly  eqaa)  to  the  antenor.  Tha  larvM  livs  in  tha  ground  and  upon 
the  roots  of  pUnta. 

Befialv*  StunuU,  an  insect  oommonly  known  by  the  name  of  Obosl- 
Uoth,  will  afford  an  example  of  tbia  genus.  This  moth  meaaanifrom 
11  to  2  inohea  iu  width  wnen  tbe  wings  bi«  axponded,  and  a  laige 
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inches  in  width.  The  male  is  of  an  imma- 
culate silvery-white  colour  above,  and  brown  beneath.  'Wlen  on 
the  wing,  which  ia  usually  in  ths  evening  about  twilight,  it  ia  seen 
with  tolravble  distinctness  if  below  tha  eye,  ou  account  of  its  whita 
colour;  but  upon  a  slight  ehanga  in  its  position,  when  the  darker 
oolour  of  the  underside  of  tha  irings  ia  opposed  to  the  eye,  it  sud- 
denly disappears ;  hence  probably  arises  tiie  name  which  has  been 
apphed  to  it. 

Mr.  Stephens,  in  his  '  British  Entomology,'  however  accounts  for 
the  name  In  another  manner;  he  saya  it  ia  "  very  common  in  graaej 
plaess  in  tha  middle  of  Jane,  aiid  notaafreqaeotly  met  with  ia  churah- 
yaids,  wbanea  its  name  of  ahast.Uoth."  The  female  Qhoat-Hoth  is 
very  ■<»««l"i>il"'  in  colour  to  Out  male;  indeed  such  ie  the  case  in  all 
the  species  of  ffepialtu.  The  anterior  winga  are  of  a  bos'  yellow 
colour  above,  with  apota  of  a  deeper  hue ;  the  under  winga  are  paliah- 
brown,  having  a  taint  pink-tint 

Five  or  ail  other  speoiaa  of  thia  genoa  inbaUt  this  Oountiy. 

{Btaphens,  lUuUratimt  of  Brilith  EntoBudoffS.) 

HERACLE'nH,  a  genua  of  Plants  belonging  to  the  natnral  order 
VmbeUifera  and  the  tribe  PntcedsnAE.  The  calyx  conaiata  of  6  minute 
teeth,  the  petals  oboordate  with  an  inflezed  point,  the  outer  ones 
rediant  There  are  thirty-four  spedea  notioed,  but  only  one  of 
these  ia  foond  in  Qrsat  Britain,  and  few  are  applied  to  any  uaeful 
pu^ose. 

S.  Sphandytiun,  Cow-Pamiip,  or  Hog-Weed,  has  tecnate  pinnate 
leaves,  the  leaflets  lobed  or  pinnatifld,  cut,  and  serrated.  The  stem 
is  about  4  feet  high,  ths  lowsr  leaves  very  large,  and  the  flowers  white 
or  reddish.  It  is  a  native  of  Europe,  and  probably  of  Siberia,  and 
is  found  plentifully  in  the  meadows  and  hedges  of  Orsat  Britain. 
The  whole  plant  affords  wholesome  and  nourishing  food  for  cattle^ 
and  ia  oollected  in  Sussex  for  fattening  hogs ;  hence  it  is  sometimes 
called  Hog-Weed.  Cows  and  labbita  are  alao  fond  of  it,  and  hoiass 
will  sometimes  eat  it  but  it  does  not  appear  to  be  so  agreeable  to 
them.  The  Kamtachatkndidea  and  Ruaaians  are  in  the  habit  of  unng 
tiie  shoots  and  leaf-atalks  aa  fijod,  after  the  rind,  which  is  bitter,  has 
been  taken  ofll  Tbey  oolleot  largo  bundiei  of  the  plania,  and  during 
the  process  of  drying  the  stalks  become  covered  with  a  aaecharina 
efflorescence,  whieb  ia  esteemed  a  great  delicacy.  The  Hunian* 
distil  an  ardent  spirit  from  the  atalka  tboa  prepared,  by  first  ffannent- 
ing  them  in  water  with  bilberries.  The  aeeda  of  tha  plant  are  diuretia 
and  stomachic,  and  exhale  a  powerful  odour. 

B.  imioeru  has  temate  leaves,  somewhat  pubescent  bBnealh ;  tha 
leaflets  toothed  and  pinnatifld ;  the  mnbeU  of  many  rays ;  involucre 
bum  1  to  2  leaves;  the  fruit  elliptio  having  the  disc  rather  villous. 
It  is  a  native  of  Taurida  in  shady  places,  and  of  the  Caucasus  in 
alpine  plaoas.  The  young  shoots  are  filled  with  a  sweet  aromatie 
juic^  which  is  eaten  by  the  natdves  of  the  Caucasus  in  a  crude  state. 

B.  Pj/nnaiattn  hss  large  leaves,  tomentose  beneath ;  the  leaflets 
Isnoeolate,  toothed,  or  temate ;  the  involucre  of  few  leaves ;  the  yonng 
fruit  covered  with  long  haira ;  the  matured  onea  glabrous  and  neariy 
orbicular.  It  ia  a  native  of  the  Eastern  and  Central  Pyrenees,  and  of 
Italy.  D.  Don  thinks  that  thia  plant  ia  identical  with  the  H.  frwiunt- 
ftnm  of  WiUdenaw,  which  was  supposed  to  yield  the  Gum  Ammonia- 
cnm  of  commerce.  Don  haa  however  identified  the  plant  which  yields 
plaeed  it  in  n  new  genua  [DoBSiu.] 
tbe  apedcH  of  Btraclaait  grow  well  in  any  soil,  and  are  easily 
propagated  by  seeds  or  by  dividing  the  root 

(Don,  DielUamvUitva  PUmlt ;  Burnett,  OttXinet  if  Botany  ;  Bahing- 
ton,  Manwd  of  BrititK  BoHmy.) 

HERBABIDH,  the  name  given  to  spedmecs  of  Plants  when  they 
have  been  collected  and  dried.  The  possession  of  an  herbariom  ia 
almost  essential  to  the  study  of  systematic  Botany,  as  it  is  impossible 
to  cultivate  at  onoe  the  larger  proportion  ofthespedesof  plants  which 
inhabit  ths  earth's  surfaoe.  The  use  also  of  an  herbarium  will  ba 
found  constantly  to  supply  the  place  of  rsoent  plants.  Hence  all 
persona  who  study  botany  possess  themselves  of  an  herbarium  more 
or  less  extensive  according  to  the  range  and  nature  of  their  stodiea. 
The  following  hints  for  (brming  an  herbarium  an  chiefly  derived 
from  Professor  Balfour's  vsluabls  '  Class-Book  of  Botany : ' — 

The  spedmeiu  to  be  dried  and  kept  in  tha  herbarium  ahould,^ 
possible,  ba  gatiuced  in  flue  weather,  and  free  from  eitamal  moisture. 
In  saleoting  them  care  should  be  taken  to  have  the  plants  in  a  perfect 
state  of  growtil,  with  all  the  parts  from  which  the  oharacteta  of  tha 
order,  genus,  or  spvdea  are  taken.  The  mtire  plant  where  practi- 
cable, should  be  preserved.  Of  couise  thia  ia  impoaible  with  trees, 
but  the  completer  the  specimens  the  better  for  study.  In  trsea,  por- 
tions of  the  branx^ea,  with  the  leaves,  flowers,  and  fmit  should  bo 
taken,  and,  where  possible,  aections  or  small  portiona  of  tbe  ateiD, 


single  sheet  Thick  branches,  roots,  atema,  Ac  may  be 
split  to  allow  of  pressure.  In  plant*  with  dicedoua  flowera,  both  the 
stamioiterous  and  pistiUiferous  flowers  should  be  obtaintKL  Some 
plants,  as  apades  <n  the  genos  BalHU  and  S<^ix,  demand  that  both 
flowering  and  leafing  shoots  should  be  gathered.  In  gludng  the 
plants  on  to  the  paper,  care  must  be  taken  to  expose  both  nieai,  so  that 
all  parts  of  tha  structure  may  be  seen.  Careful  dissections  of  plants 
may  be  dried  and  (astcsied  on  to  pifier,  and  these  will  bdlitata 
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Bubeeqnent  examination  very  much.  All  bad,  doubtful,  injured,  or 
imperfeot  epeoimena  should  be  rejected. 

.  In  collecting  plants  a  trowel  will  be  found  useful,  and  when  gathered 
ihey  should  be  placed  in  a  tin  box  or  vasculum  till  they  are  trans- 
fenred  to  paper.  Some  plants  require  drying  or  pressure  immediately. 
Under  these  circumstances,  Dr.  Balfour  recommends  a  fleld-boox, 
consisting  of  some  bibulous  paper  strapped  between  two  pieces  of 
board,  into  whioh  the  plants  needing  drying  may  be  thrust  at 
once. 

The  paper  employed  may  be  ordinary  blotting-paper,  but  the  paper- 
makers  have  made  a  paper  for  botanical  use  which  may  be  more 
advantageously  employed.  In  London,  Bentall's  diying-paper  is  used ; 
there  is  also  another  paper  used  in  Scotland,  called  the  *  Edinburgh 
botanical  drying-paper.'  It  is  made  in  sheets  18  inches  long  and 
11  inches  broad.  This  paper  is  included  between  boards.  These 
should  be  exactly  the  size  of  the  drying-paper.  Seyeral  sets  of  boards 
of  vaiying  thicknesses  should  be  employed,  and  pressure  may  be 
applied  by  means  of  a  weight  or  straps.  The  latter  is  the  most  easy 
process  whilst  travelling.  In  order  that  the  plants  may  dry  freely, 
various  suggestions  have  been  made  for  malring  holes  in  the  boards 
or  forming  them  of  a  kind  of  framework,  by  which  the  air  would 
pass  through. 

In  putting  down  the  plants  the  following  plan  should  be  pursued : — 
"  A  parcel  of  not  less  than  four  sheets  of  paper  is  put  on  one  of  the 
outside  boards,  then  one  or  more  specimens  are  laid  on  this  sheet 
according  to  their  size.  The  specimens  should  be  spread  out  care- 
fully, their  natural  habit  being  preserved  as  far  as  possible.  When 
plants  require  to  be  folded,  the  slips  of  paper  already  mentioned  are 
passed  over  the  bent  portions  so  as  to  retain  them  in  their  position. 
Having  placed  one  specimen  or  set  of  specimens  on  the  sheets  another 
parcel  of  not  less  than  four  sheets  is  laid  over  them ;  and  in  doing 
this  the  leaves  and  other  parts  are  arranged  with  the  hand  or  the 
forceps.  The  same  process  is  repeated  until  a  dozen  or  more  such 
parcels  have  been  arranged  one  over  the  other.  Then  a  thin  board  is 
inserted,  and  other  parcels  of  paper  and  specimens  are  arranged  above 
it,  until  they  are  exnausted,  or  until  the  bundle  is  of  sufficient  size. 
Another  such  board  is  then  laid  on  the  top,  and  the  whole  is  subjected 
to  pressure.  The  paper  is  changed  after  twelve  hours'  pressure,  the 
plante  being  lifted  by  means  of  the  forceps  and  placed  in  dry  parcels 
of  paper,  while  that  which  is  moiat  is  hung  up  to  dry.  The  intervals 
between  the  changing  of  the  paper  may  be  increased  or  diminished 
according  to  circumsi^ces."  Yexy  succulent  and  wet  plants  require 
frequent  changing  and  much  drying.  Most  specimens  will  dry  in 
eight  or  ten  days.  Succulent  plants  need  to  be  killed  first  by  immer- 
sion in  boiling  water.  Aquatic  plants  and  wet  plants  should  be  placed 
in  a  napkin  and  pressed  before  they  are  put  into  the  paper.  The 
moist  paper  will  dry  in  ten  or  twelve  hours.  Along  with  the  plant  a 
label  should  be  inserted,  with  all  particulars  known  about  the  speci- 
men, as  where  gathered,  what  elevation,  &c. 

When  the  specimens  are  thoroughly  dry  a  selection  is  made  for  the 
herbarium.  These  should  be  fastened  by  means  of  thin  fine  glue  on 
thick  wide  paper,  17  inches  long  and  lO^  inches  broad.  The  name  of 
the  plant,  its  locality,  or  any  other  particulars,  may  be  then  written 
on  the  paper.  In  order  to  preserve  the  specimens  from  the  attacks 
of  insects,  &c.,  they  should  be  touched  with  a  strong  solution  of 
corrosive  sublimate  in  camphorated  spirit,  or  in  a  solution  of  naphtha 
(half  a  drachm  to  the  ounce).  The  sheets  may  then  be  arranged  in  a 
case,  according  to  their  genera  or  natural  ordef^ 

Fruits,  specimens  of  wood  and  bark,  large  roots,  lichens  and  algsd 
on  rocks  and  stones,  may  be  arranged  in  drawers,  glazed  cases,  or  glass 
jars.  Succulent  fruits  and  roots  are  best  preserved  in  a  strong  solution 
of  salt  and  water,  or  in  pyroligneous  acid,  diluted  with  3-6  parts  of 
water,  or  in  alcohol.  In  some  instances  a  solution  of  4  ounces  of  bay 
salt,  2  ounces  of  burnt  alum,  -and  5  grains  of  corrosive  sublimate,  in 
2  quarts  of  boiling  water,  has  been  used  with  advantage.  These 
jars  are  best  covereid  with  a  stout  piece  of  caoutchouc  tied  round 
the  neck. 

For  the  preparation  of  specimens  for  the  microaoope,  see  the  article 

MlCB08CX>PE. 

HEKB-PARIS.    [Pabis.] 

HERCINITE,  an  iron  spinel.    [Spznbl.] 

HERDERITE,  a  Mineral,  which  occurs  in  crystals  embedded  in 
fluor  at  Ehrenfriedersdorf  in  Saxony.  Primary  form  a  right  rhombic 
prism.  Cleavage  parallel  to  the  lateral  planes,  and  in  the  long  diagonal 
of  the  prism.  Fracture  small,  oonchoidal.  Hardness  6.  Colour 
grayish  and  yeUowish-white.  Streak  white.  Lustre  vitreo-reainous ; 
nearly  transfMrentw    Specific  gravity,  2*985. 

HERI'ADES,  a  genus  of  Hymenopterous  Insects  of  the  section 
Mellifera  (Latreille)  and  fBswlj  ApidcB,  Distinguishing  characters : — 
Body  elongated,  slender,  almost  cylindrical,  that  of  the  males  with  a 
small  cavity  beneath  near  the  apex ;  mandibles  triangular;  maxiUaiy 
palpi  2-jointed. 

The  Uttle  bees  belonging  to  this  genus,  we  are  informed  by  Latreille, 
make  their  nests  in  holes  in  old  trees ;  we  presume  that,  as  in  the 
genus  Chcdoti(na<iy  the  holes  are  made  by  the  bees  themselves. 

IT,  campanularum,  a  species  very  common  in  various  parts  of  Eng- 
land, is  about  a  quarter  of  an  inch  in  length,  of  a  black  colour,  and 
sparmgly  covered  with  grayish  hairs.    This  little  bee  is  by  far  the 


smallest  British  species  known  of  the  family  to  which  it  belongs ;  it 
is  common  during  the  summer  and  autumnal  months  in  the  flowers 
of  the  various  species  of  OampanulcB,  and  apparently  is  never  found  in 
the  flowers  of  any  other  genus  of  phmts.  "  The  males  are  often  taken 
asleep  in  these  flowers ;  their  abdomen  is  then  doubled,  so  that  the 
tubercle  with  which  its  base  is  armed  fits  into  the  cavi^  near  the 
anus." 

(Kirby,  Monographia  Apum  Anglia;  Latreille,  Qentra  Onutaewnm 
ei  Inteetorum,) 

HERMiBA.      [NUDIBBAKCHIATA.] 

HERMAPHRODITK    [Monstbb.] 

HERMASIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Par<mychia4ieas,  It  has  5  sepals ;  5  filiform  petals  inserted  with  the 
5 stamens  on  a  perigynous  ring;  2  stigmas  nearly  sessile;  fruit  1- 
seeded,  indehiscent,  membranaceous;  leaves  opposite.  The  species 
are  insignificant  plants.  Three  have  been  recorded  as  natives  of 
Great  Britain.  One,  H,  Atrntta,  is  a  doubtful  native;  the  other  two 
are  very  rare. 

H,  glabra  has  a  prostrate  herbaceous  stem,  with  dusten  of  sessile 
flowers  coalescing  on  the  lateral  branches  into  a  slightly  leafy  spike. 
It  has  been  found  in  Suffolk  and  Lincolnshire  in  England,  and  in  West 
Kerry,  Ireland. 

H,  cUiata,  The  sepals  are  tipped  with  a  large  bristle ;  the  dusten 
of  flowera  are  distinct,  sessile,  and  axillary.  It  has  been  found  at 
Lizard  Point,  Cornwall. 

HERMINIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidacea  and  tiie  tribe  Ophrydinea.  The  perianth  is  bell-shaped, 
segments  all  erect ;  lip  S-lobed,  tumid  beneath  at  the  base,  without  a 
spur;  glands  of  the  stalks  of  the  pollen-masses  exserted,  naked. 
H.  monorchis,  the  Musk-OrchiB,  is  a  British  spedes.  The  stem  is 
about  six  inches  high,  and  the  spike  of  flowen  is  dense  and  slender ; 
the  sepals  are  ovate  and  greenish.    (Babington,  Manual.) 

HERMIT-CRAB,  the  common  English  name  for  the  well-known 
crustaceans  that  occupy  the  empty  turbinated  sheila  of  testaceous 
moUuduL     [Paoubida.] 

HERNANDIA.    [Hbbkandiacbb.] 

HERNANDIA'CEiS!,  a  natural  order  of  incomplete  Exogenous 
Plants.  It  has  monoecious  or  hermaphrodite  fiowen,  with  an  involu- 
odium  in  the  pistiUferous  and  hermaphrodite  flowen ;  a  petaloid  calyx, 
tubular,  4-8-parted,  deciduous;  definite  stamens  inserted  into  the 
calyx  in  two  rows,  of  which  the  outer  is  often  sterile,  with  the  anthera 
bursting  longitudinally ;  the  ovary  superior,  6-celled,  with  a  pendulous 
ovule  and  peltate  stigma ;  a  drupaceous  fruit  with  one  seed,  which  is 
pendulous;  the  embryo  is  inverted,  without  albumen ;  the  cotyledons 
somewhat  lobed,  shrivelled,  and  oily.  The  species  are  trees  with 
alternate  entire  leaves,  and  fiowen  arranged  in  axillary  or  terminal 
spikes  or  corymbs. 

This  order  has  been  constituted  by  Blume.  It  contains  only  two 
genera,  ffemandia  and  Inocarput.  These  were  sometimes  referred 
to  Myrittieaeeas,  from  which  they  differ  in  the  absence  of  albumen 
from  their  seeds.  Their  longitudinal  anthera  distinguish  them  from 
the  Lawr€i€ecBf  in  which  order  they  have  also  been  placed.  Their 
affinity  is  undoubtedly  with  ThymeUaceat  from  which  they  differ  only 
in  their  drupaceous  fruity  lobed  cotyledons,  and  the  involuod  to  some 
of  the  fiowers. 

Bertwndia,  the  tjrpical  genus  of  this  order,  was  named  after  Her^ 
nandez,  a  naturalist  sent  out  to  Mexico  by  Philip  II.  of  Spain ;  and 
it  is  said  to  have  been  given  to  these  plants,  which  have  large  leaves 
and  little  flowen,  in  allusion  to  the  great  opportunities  afforded  to 
this  naturalist  and  the  little  use  he  made  of  them.  The  charactera 
of  this  genus  are  the  same  as  the  order. 

ff,  tonora  ia  a  tall  erect  tree,  with  cordate  peltate  leaves,  yellowish 
panicle  flowers,  a  large  inflated  succulent  calyx,  with  a  small  roundish 
entire  mouth.  It  is  a  native  of  the  various  parts  of  the  East  and 
West  Indies,  and  has  obtained  its  name  '  sonora '  from  the  noise  made 
by  the  wind  in  whistling  through  its  penistbnt  involucels.  The  bark, 
the  seed,  and  the  young  leaves  of  this  tree  are  slightly  cathartic. 
Rumphius  says  that  the  fibrous  roots  chewed  and  applied  to  wounds 
infected  with  the  Macassar  poison,  act  as  an  effectual  cure.  The  juice 
of  the  leaves  is  employed  as  a  depilatory.  It  destroys  the  hair  wheraver 
it  is  applied,  and  this  without  pxx>ducing  pain.  The  wood  of  this  spedes 
is  very  light,  and  Aublet  says  that  the  wood  of  H,  Guianefuii  takes 
fire  readily  from  a  fiint  and  steel,  and  may  be  used  as  tinder.  Several 
species  of  ffemandia  are  mildly  purgative. 

(Lindley,  Natural  Syttem;  Lindley,  Fhra  Medica;  Burnett^ 
OuJtlinu  if  Botany.) 

HERNSHAW,  or  HEROKSHAW,  a  name  for  the  Common  Heron. 
[Abdea.1 

HERON.    [Aboba.] 

HERON'S-BILL.    [Ebodium.] 
•    HERPESTES  (Illiger),  a  genus  of  Digitigrade  Carnivorous  Mam- 
maUa  allied  to  the  Civets.    It  is  the  lehnewnon  of  Lac^p^de,  Geoffi^oy, 
and  othen ;  the  Mangutta  of  Olivier  and  othen ;  and  the  Mangouste 
of  the  French. 

It  has  the  following  charactera : — Feet  short,  with  5  demi-palmated 
toes,  armed  with  claws  which  are  slightly  ratractile ;  tongue  furnished 
with  homy  papillae ;  eara  small ;  a  voluminous  simple  pouch,  which 
does  not  oontam  odoriferous  matter,  and  at  the  bottom  of  whioh  the 


HERPESTEa 
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Tent  is  pierced.    Body  very  much  elongated ;  tail  long,  atroag  tX  ita 
base.    Hairs  of  the  for  annulated.    Dental  formula : — 

«  .1—1  ,        6—6 

Incisora,  -g-;  camnes,  j3j  ;   molars,  g;;^  =»  40. 

The  following  out  (F.  Cuvier)  exhibits  the  dentition  generally  of  the 
Civets,  Ichneumons,  Qenneta,  and  Paradoxuri  ;  for,  though  there  are 
particular  differenoes,  they  an  not  sufficient  in  the  opinion  of  F. 
Cuyier  to  demand  separate  illustrations  of  the  dental  system  of  those 
groups.    [Yiverbida] 


Teeth  (4  Ichncamon  {HerptMtet). 

Mr.  Bennett  ha«  noticed  some  peculiarities  in  the  dentaiy  system 
of  these  animals.  In  Jf,  fa$ciatut  and  B,  Oamhiantu  he  found  the 
following  arrangement : — 


Incisors,  - ;  canines, ; 

6  '1—1' 


molars,  ti  =  36. 
5—6 


The  incisors  were  small,  simple,  and  regular;,  the  canines  of  mode- 
rate sice ;  the  first  two  false  molars  of  tne  normal  form ;  the  third 
camaasier  of  rather  small  size,  compared  with  its  analogue  in  genera 
more  decidedly  carnivorous ;  and  the  last  two,  in  both  jaws,  tuber- 
culous. The  rudimentary  false  molar  mentioned  by  F.  Cuvier  was, 
Mr.  Bennett  observes,  wanting  in  both  these  species ;  nor  could  its 
absence  be  owing  to  the  age  of  the  specimens  examined  aa  he  remarks, 
for  be  tells  us  that  some  were  evidently  young  animals,  though  arrived 
at  adult  age.  Its  entire  absence  was  furtiiier  confirmed  by  the  situation 
of  the  teeth  respectively  in  the  reciprocal  position  of  the  jaws,  the 
first  inferior  false  molar  filling  up  the  entire  vacant  space  between 
the  corresponding  superior  tooth  and  the  canine  of  the  same  jaw. 
"  This  system,'*  writes  Mr.  Bennett,  **  differs  considerably  from  that 
ascribed  to  Jlerputea  by  F.  Cuvier  ('  Dents  des  Mammifdres,'  1.  99), 
but  agrees  in  all  respects  with  the  description  of  M.  Desmarest.  The 
foUoidng  however  is  equally  foreign  to  the  accounts  of  both  these 
authors,  and,  were  not  aU  the  other  characters  so  perfectly  accordant 
with  those  of  Iferpettet,  would  decidedly  indicate  a  new  genua. 
Indeed  it  so  stands  in  my  notes  under  the  name  of  Mungoi,  but  with 
a  note  of  interrogation,  as  I  have  only  been  able  to  examine  a  single 
specimen. 
"  Mungoi  (/)  viUicolUi  (JET.  vktieollu,  Bennett).    Dental  formula  :— 


''Inciaors,!  ; 
'6  ' 


canmes, 


1-1. 
T=i' 


molars. 


6—6 

7—7 
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"  The  incisors  and  canines  have  nothing  remarkable  either  in  form 
or  number.  The  first  false  molar  in  either  jaw  is  tuberculous ;  the 
second  and  third  oonaiat  of  one  large  conical  fang  in  the  centre,  and  a 
amaller  tubercle  on  each  aide  of  it ;  then  follows  the  camassier,  and 
after  it  two  tuberculous  teeth  in  the  upper  and  three  in  the  lower 
inw.    The  first  of  these  in  the  upper  jaw  is  latige  and  triangular ;  the 


second  short  and  broad,  ita  latitudinal  dimetuiona  more  than  doubling 
ita  longitudinal ;  the  three  of  the  lower  jaw  are  amall,  aimple,  rather 
distant  from  each  other,  and  of  cylindrical  form.  Thia  ia  a  system  of 
dentition  which  as  far  as  I  am  aware  ia  altogether  peculiar,  and  if 
oonfirmed  by  the  examination  of  other  apecimena  will  undoubtedly 
form  the  type  of  a  new  genua.  Perhaps  further  and  more  rigid  exa- 
mination  may  even  detect  different  apieciea  from  the  different  localities, 
aa  apecimena  have  arrived  for  the  Society  from  Travancore  and  Bombay, 
and  one  from  Madraa,  at  the  British  Muaeum." 

The  apeoiea  of  the  genua  fferpaUg  are  found  in  Asia  and  Africa^ 

Ammgement  and  Natural  History. — Linnaena,  in  his  laat  edition  of 
the  '  Syatema  Katui»,'  gives  one  species  of  Ichneumon  under  the 
name  of  Viverra  Ichneumon,  his  genua  Vwerra  being  placed  between 
the  Cata  (Fdis),  and  Weasels  {Mutttla).  It  stands  as  the  first  species 
of  the  genus,  and  three  varieties  are  noticed,  one  of  them  with  a  query 
whether  it  may  not  be  a  distinct  species.  The  first  of  these  varieties 
is  evidently  the  celebrated  Egyptian  Ichneumon  {Ichneumon  PharaonU 
of  Qeoffroy,  Herpettea  Pharaonis  of  Desmarest  and  othen). 

Omelin  gives  three  species,  namely — Viverrd  Ichneumon  (the 
Egyptian),  K.  Mungo,  and,  apparently,  F.  eafra. 

Pennant  places  it  among  tiie  '  Weesels.' 

Cuvier  gives  the  form  (Les  Mangoustes)  a  position  between  Paiu- 
dojTurue  and  Rjfzeena  (the  Suricates). 

Dr.  Qray  arranges  the  Ichneumons  {fferpeeietf  lUiger)  under  the 
FelidtBf  in  his  fourth  sub-family  Viverrinci,  between  Geniua  (Cuvier) 
and  Orouarchuf  (F.  Cuvier). 

Dr.  Fischer  places  the  form,  under  the  name  of  Mwngutta,  between 
MepkUii  and  Crouarchue :  he  enumerates  nine  species. 

M.  Lesson,  in  his  '  Manuel,'  arranges  it^  under  the  name  of  Ichneu- 
mon, between  Qendtia  and  Crotearchua, 

Mr.  Swainaon's  '  Vwerina*  Muak-Weaaela  (Viverrina),  form  the 
first  sub-family  of  his  family  Muttdida,  fferpettetf  whidi  is  placed 
between  Oipnotit  and  Vwerra  (Linnaoua),  ia  the  second  genua  of  that 
aub-fiunily. 

JET.  Ichneumon,  the  Ichneumon  (/cAimimioii  Pharaonie,  Viverra 
Ichneumon,  a,  of  Linnieua).  The  fur  a  mixture  of  cheatnut-brown 
and  yellow,  each  hair  being  annulated  with  those  two  colours;  the 
feet  and  muzzle  black  or  deep  chestnut ;  the  tail  terminated  by  a 
tuft  of  long  hairs. 

This  appears  to  have  been  one  of  the  aacred  animala  of  the  ancient 
Kgyptiana;  and  we  read  in  Herodotua  (ii.  67)  that  the  Iehneut<e 
{ixrfvTol),  which  the  beat  critica  conaider  to  be  aynonymoua  with  Ich- 
neumona,  were,  aa  well  aa  dogs,  buried  "  in  holy  repoidtories."  There 
is  no  good  reaaon  to  doubt  that  it  is  the  Ichneumon  {*Ixr€^f*M')  of 
Arintotle  (*  Hist  Anim.,'  ix.  6  ;  vL  20,  35),  Dtodorus  Siculua,  Strabo, 
^lian,  and  others ;  and  aa  little  that  it  ia  the  Ichneumon  of  Pliny. 
Ariatotle  (ix.  6)  relatea,  that  when  the  Ichneumon  aees  the  serpent 
called  the  Asp  or  Aspic  (*  Aoir(s),  he  doea  not  attack  it  till  he  haa  called 
to  hia  asaiatance  other  ichneumona,  and  in  order  to  defend  themselvea 
from  the  venomoua  bites  of  the  snake,  they  cover  themaelves  with 
mud  by  rolling  on  the  earth  after  having  dipped  themselvea  in  the 
water. 

Pliny  ('  Hiat.  Nat,'  viiL  24),  givea  a  aomewhat  aimilar  account 
Diodorua  and  Strabo  relate  a  much  more  marvelloua  feat;  nor  is 
Pliny  slow  to  lend  his  aid  in  apreading  the  wonderful  tale,  how,  when 
the  crocodile  ia  lulled  aaleep  with  open  jawa,  the  Ichneumon  darts 
like  a  weapon  down  hia  throat  and  gnaws  his  entrails  ( "  erodit 
alvum  " ).  ('  Hist  Nat,'  viiL  25.)  It  may  be  thought  hardly  worth 
while  to  refute  such  a  fable ;  but  it  was  long  entertained  as  credible, 
and  it  may  not  be  amiss  to  turn  to  Soimini's  obaervationa  on  this 
point,  more  eapecially  aa  thev  contain  aome  intereating  remarka  on 
the  habita  of  the  animal  **  Much,"  aaya  Sonnini,  who  apeaka  of  the 
Ichneumon  aa  one  of  those  animala  which  the  Egyptians  have  domea- 
ticated,  "  haa  been  written  concerning  it,  and  much  of  thia  writing 
haa  be^  fabulous.  It  waa  one  of  the  animals  held  aacred  in  ancient 
Egypt  Honours  were  rendered  to  it  on  its  death ;  it  was  maintained 
with  the  greateat  aolicitude  during  life ;  funda  were  aet  apart  for  ita 
aupport ;  they  aerved  up  to  it,  aa  to  cata,  bread  ateeped  in  milk,  or 
fish  of  the  Nile  cut  down  into  morsels ;  and  it  waa  generally  forbid- 
den to  kill  any  of  the  race.  Object  of  the  worahip  of  a  odebrated 
people,  the  pretended  protector  of  the  moat  aingular  country  in  the 
world  againat  a  aooui^e  the  moat  grievoua  to  an  agricultund  nation, 
a  atranger  and  unknown  in  our  dimates — ^what  a  field  for  the  pro- 
duction of  the  marvellous?  Accordingly  it  has  not  been  spared. 
The  greater  part  of  travellers  have  seen  the  Mangouste  without 
examining  it ;  and  with  their  minds  prejudiced  by  the  stories  which 
the  andente  and  the  modems  have  spread  respecting  it,  they  have 
successively  copied  their  relations."  Sonnini  then,  after  a  compli- 
ment to  Buffon,  and  a  statement  that  he  had  had  it  in  his  power  to 
observe  the  Mangouste' in  its  native  country  and  in  its  state  of  liberty, 
proceeds  aa  follows : — "  With  very  great  dispositions  to  familiarity, 
the  Mangouatea  are  not  altogether  domeatic  in  Egypt  Not  only  do 
they  now  rear  none  in  their  habitationa,  but  the  inhabitanta  have  not 
even  the  recollection  that  their  ancestors  reared  any.  Most  probably 
thf^n  those  which  Belon  and  Prosper  Alpin  assert  that  they  had  seen 
domesticated  were  merely  a  few  individuals  preserved  rather  as  objects 
of  curiosity  than  for  any  useful  purpose ;  for  if  they  hunt  away  rata 
and  mice,  they  likewise  aeiae  upon  the  poultry;  and  this  appetite 


toialy  iLiid  vith  las  inconrenienca.  BaviDg  aom*  nBembUiioe 
Uieir  babita  to  weuelB  aQcl  polecats,  the;  fe  d  upon  rat^  birda,  nod 
reptilcB.  The;  rambls  about  the  habitntioui  of  men  ;  thej  eves  bUaI 
into  tbem,  in  order  to  siTpriu  the  poultry  and  devour  their  egi,'8.  It 
ia  thii  n&turtkl  fondueu  for  eg^  wblch  promptA  them  frequently  to 
■cnitcb  up  the  aand  with  the  intention  of  diKOTeriQg  those  whicli  the 
crocodiloe  deposit  there,  and  it  is  in  this  manner  that  they  prevent, 
in  r(!ali^,  the  eic^seive  propngation  of  these  detestable  animAls.  But 
Lt  JH  absolutely  imptwaible  to  nbetain  frnini  Isugbing,  and  Dot  without 
reason,  whan  we  read  of  their  leaping  into  the  extended  mouth*  of 
the  crocodiles,  of  their  eliding  down  into  their  belly,  and  not  lotuming 
till  they  have  eatea  through  their  eotraila,*  If  soma  Mangoiutes 
bave  been  seen  springs  with  fury  on  little  crocodiles  presented  to 
tbem.'t'  it  was  the  efiect  of  their  appetite  for  every  species  of  reptiles, 
and  no  atall  that  of  aparticularbatr^il.orof  nlawoi  nature,inTirtae 
of  whicb  they  would  have  been  speaially  cnmmissioDed  to  check  tbe 
multlplicalicD  of  tbosa  amphibious  auimuls,  u  many  people  have 
imngiaed.^  It  bad  been  equally  reascnable  to  say  that  nature  placed 
Mangouitea  on  earth  merely  to  prevent  the  too  treat  propa.^atioa  of 
shiolienB,  to  which  they  are  far  more  hostile  in  reality  than  to  croco- 
diles. And  what  proves  more  clearly  that  men  have  been  mistakeu 
in  aacribiog  such  intentions  to  nature  respectlDg  Uangoustea  is  this— 
iu  mora  than  half  of  the  northern  part  of  t^pt,  that  la  to  say,  in 
that  part  comprised  between  the  Meditciranean  Sea  and  the  city  of 
Siout,  tbey  are  very  common,  although  Ihrre  are  no  rrocodUea  there ; 
wbiliit  tbey  are  more  rare  iu  Upper  Egypt,  where  the  crocodiles  are, 
in  their  turn,  more  numerous.  The  Mangoustes  are  nowhere  more 
multiplied  tbaa  in  Lover  Egypt,  which,  better  cultivated,  more 
inhabited,  more  humid,  an  1  more  shaded,  presents  also  more  abund- 
antly the  means  of  supplying  them  with  prey  and  with  food,  and,  I 
again  repeat  it,  crocodiles  never  appear  there." 


EKyplian  Icbneunon  (JcAxcbhwh  Pharaomi). 
That  BeloD  saw  this  Ichnoumon  in  Egypt  there  can  be  no  doubt. 
That  accurate  observer,  ia  tbt- '  Portraits,'  gives  a  figure  of  it  super- 
scribed "  Portrait  de  I'lcbneimoD,  que  les  Egjptiens  nomment  Bat 
do  Phaioon."    Beneat.i  is  the  following  '  quatrain  : ' — 
"Voj  le  porlinll  du  Rat  de  Phim™, 
Qnl  cba'H  nui  Rati,  camioo  fail  la  BeletU : 

Hasaelquist  mentions  tbe  rivcrra  Ichnaimm,  tbe  Icbaeumoa  ot  tbe 
Kile,  as  met  with  in  Upper  and  Lower  Egypt,  Uving,  during  he  inun- 
diitioQ  ot  tbe  Nile,  in  gardens  and  near  die  villageF,  but,  in  the  dry 
season,  as  dwelling  in  the  fitlds  and  near  tbe  banks  of  the  river.  He 
says  that  it  creeps  slowly  along,  as  if  ready  to  seize  its  prey,  and  that 
it  Tceds  on  plants,  eggs,  and  fowls,  kilting  the  latter  in  the  night,  when 
it  frequent*  tbe  viUages.  He  slates  that  ia  Upper  Egypt  it  nearcbes 
for  the  cgL'S  of  the  cro(x>dile,  which  lie  hid  in  the  sand  on  tbe  shore, 
aD<i  eatstbem.  preventing  by  that  menna  the  inoreaae  of  that  dangerous 
animal.  "  The  Ichneumon,"  he  conliuues,  "  may  easily  be  tamed,  and 
frequently  goes  about  tbe  bouees  like  a  cat.  Hi.  Barton,  who  haa 
been  tbe  English  consul  nineteen  years  la  Egypt,  has  kept  a  tame  one 
fur  several  years.  It  maken  a  growling  noue,  and  barks  when  it  is 
very  angry.  'I  be  Arabians  call  it  Nems.  The  French  in  Egypt,  who 
give  everything  they  don't  know  names  of  their  own  making,  have 
called  thlM  Rat  de  Pharaon,  whicb  Alpin  and  Belon  have  followed, 
and  called  it  Jfw  PAaraonii  (the  Mouse  ot  Pharaoh).  The  resem- 
bUnce  it  has  to  a  mouse  (Jfiu  terreitru)  Ui  regard  to  the  colour  and 
hair  might  have  induced  ignorant  people  who  know  nothing  of  natural 
hixtory,  to  call  it  a  mouse;  but  I  cannot  conceive  why  they  should  call 
it 'Phamiih'B  House.'  Tbe  Egyptians  were  too  intelligent  in  tbe  time 
of  Pharaoh  to  call  it  a  muuse,  having  knowledge  enough  to  ^vo  true 
description'  and  significant  names  to  all  natural  bodies ;  nor  is  lb  at  this 
day  called  Phar  by  the  Arabs,  which  is  the  name  fiT  mouse,  but  tbey 
call  t  yemi.  What  is  related  concerning  ite  entering  the  jaws  of 
the  crocodile  is  fabulous."  Haseelqulst  travelled  during  the  years 
1T43  50-fil-C2:  Sonnini's  travel'  commenced  in  ITTT.^nd  terminated 
in  1780.  In  the  Arabic  used  in  tbe  neighbourhood  of  Tangier,  whence 
tKo  speoimena  were  sent  by  Mr.  Drummond  Hay  to  the  Zoological 
Society  of  London,  Herpetia  Pharaonii  is  called  Serro. 

■  RonnlBl'i  nsto.    8c*  sIiBait  all  the  ancient  aothon.  and,  unoni  the 

t  Uilllet,  '  Dcscr.  da  rEfypte.' 
I  Mailkl,  *c. 


Ur.  Bennett^  in  bis  aoooant  of  a  ipedinea  of  fferpata  griitut  kept 
in  the  Tower,  says  that  on  one  occasion  it  killed  no  fewer  than  a  dosei) 
full-grown  rats,  which  were  let  loose  to  it  in  a  room  sixteen  feet  square, 
in  less  than  a  minute  and  a  half. 

The  story  ot  the  Icknatmon  Mungo,  or  Mutigtu  { Vivtn-a  Mtaigo  of 
Gmelin),  having  rFCourse  to  tbe  plant  Eampaddu  Tauah,  or  Huugo- 
root,  as  an  antidote  when  bitten  by  ssrpents  in  its  encounters  with 
tbem,  will  be  found  in  the  '  AmcsmUtea  Eioticm '  of  Kampfer,  u  ho 
says  (p.  5T4)  that  he  had  one  of  these  animals  whicb  alopt  with  him, 
and  followed  bim  about  like  a  dog  through  tbe  city  and  Qehla. 

H.  lad»u,  the  Katlamuchi,  is  a  native  of  South  Atrioa.  Tti.  A. 
Smith,  in  the  work  above  quoted,  says  that  H.  ladiv  appeiired 
reatricted  to  sandy  diatncte  abounding  in  hniBbwood.  and  in  these 
waa  oocaaionaUy  aeen  running  from  one  copH  to  nnother.  He  states 
that  it  is  eitramely  ahy,  and  fliea  with  great  rapidity  on  the 
approach  of  man  to  it*  hiding-places.  Nothing  eioept  tbe  remains  of 
insecte  were  fauiid  in  the  stomachs  of  those  which  were  procured  by 
tbe  expedition ;  but  Dr.  Smith  adds,  that  it  the  natives  iro  to  be 
believed,  il.  badiiu  feeds  with  avidity  also  upon  lizards,  snakes,  mice, 
Ac-  Luoan  and  Rumpbiua  both  notice  the  skill  of  the  Ichneumon  in 
seizing  saTpouts  by  tbe  throat  so  sa  to  avoid  injury.  Lucan,  who 
names  it  Pluiriat,  describes  its  attack  on  the  Egyptian  **p  elegantly 
and  at  length  (iv.  721). 

Dr.  J.  K  Oray  atetea  that  there  are  two  very  distinct  varietis*  of 
jecies.  The  one  described  by  Dr.  Smith  U  of  a  red  bay,  the 
few  just  over  the  ahoulder- 


g  of  a  uniform  colour 


nape,  which  have  a  black  subapical  ri  ^  .       .  _. . 

bu«  of  tbe  back  and  sides  with  lung  white  tipa  edged  below  with  a 
black  band,  giving  the  back  a  grizzled  appearance. 
The  following  species  are  given  in  the  'British  Museum  Cats- 

S.  Widdringtmiii,  the  Andaluaan  lehnsumoD.    South  of  Europe  j 
Sierra  Morena. 

H.  Cafer,  Cape  Ichneumon.     South  of  Africa. 

H.  Unlgigdla,  tbe  Hutgigella.     Abyssinia. 

tf.  &ntl/ii>.  Dr.  Smith's  Ichneumon.     Cape  of  Good  Hope. 

N.  apiculo'iij,  Brown-Tipped  Ichneumon.     Cape  of  Qood  Hope. 

B.  Jofanicut,  the  Qarangan.     Java. 

.ff.  jiriteui,  the  Moongiu.     India;  Nepaul 

j7.  JVj'o'Ot  the  Nyula.    India;  Nepaul. 

If,  palvdomi.  Brown  Ichneumon.    Caps  of  Good  Hope. 

If.  trncAjrurw,  Malacca  Ichneumon.    Malacca. 

£'.pii««<itfiitw,  Spotted  lohneiunon.     South  Africa;  NataL 

This  last  species  has  been  recently  described  by  Dr.  J.  K.  Only,  who 


which  treats  ot  tbe  structure,  habits,  and  clasaiScation  of  Reptile 
BiFTtua;  Aluoator;  Crooodili  iA;  AupaiBU;  Ophidu;  CnnxiKli; 
IcBTHTOSADBUs ;  FLntoBiDBus;  PTKnoiu.CTTt.E:  Sauria;  Buid.g.] 

HERRERITE,  a  Mineral  occuring  in  reniforui  maasaa.  Cleavage 
in  three  directions,  affording  rhomboidal  fragments  with  curved  faces. 
Colour  pistachio,  emerald-  and  grass-green;  streak  yellowish  ^isy. 
'Hardness  4'0  to  i'S ;  brittle.  Lustre  vitreous  to  pearly,  and  shining  on 
fresh  surfcoes;  translucent.  Specifie  gravity  t*3.  It  is  found  at 
i  Albamdon  in  Meiico.     The  following  is  an  analyaia  by  Hsnera  :— 

'■■  Carbonic  Add SI -88 

of  Hiokel 12-32 


Tellur. 
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:«  rather  than  a  definite  ocmpoond. 


This  mineral  is  probably  a: 

HERKINO.     [CcurEiDa.] 

HERSCHELITE,  a  Mineral  which  oecura  in  attached  beiagonal 
crystals,  aasociated  with  Phiiiipiitt,  in  the  cavities  ot  trap,  and  alao 
in  granular  Olitriat.  Primary  form  a  rhomboid  ;  cleavage  not  ascer- 
tained. Fracture  oonchoidaL  Hardoeas  1  to  4'5.  Spaci&ogisvity  2'11. 
Translucent  or  opaque  ;  colour  white.    Found  at  Aci  Reale  in  Sicily. 

[CaABAZIIB.] 

HE'SIONE,  the  name  of  a  genus  of  Dormbranchiate  Anndida, 
with  a  short  but  rather  stout  body,  composed  of  a  few  ill-deSned 
rings.  A  very  long  cirrhua,  which  probably  executes  the  function 
of  branchiie,  oocupias  the  upper  port  of  eaoh  foot,  which  baa  alao 
another  lower  one  and  a  packet  of  fine  briatlea.  The  proboaais  of 
^uione  is  large,  and  without  either  jaws  or  tentaoln. 

UESPERIDIUM.  one  of  thoee  fruite  which,  in  ocmmon  botanioal 
language,  is  confounded  with  the  word  itocni  [Bacca],  but  whiah 
indicates  a  different  structure.  It  has  a  tough  sepanbla  rind,  the 
seeds  hardly  lose  their  attachment  when  ripa,  and  the  cells  readily 
separate  through  the  diasepiments.  Of  thu  nature  is  the  fruit  of 
the  orange,  which  is  the  type  of  the  jffeQWuJiam.     [Fbdit.] 

H£SFERriDj£  (Stephens),  a  family  ot  Lepidopteious  Insects  of 
the  section  Ltpidoplera  ainnui  of  Latreille.  They  have  tba  foUowinD 
characters: — Antenna)  terminated  bj  a  distinct  club,  generally  with 
a  minute  hook  at  its  extremity ;  tibiag  with  two  pairs  of  spurs,  one 
at  the  apex,  and  the  other  near  the  middle ;  daws  very  amall,  bi6d  ; 
body  thick ;  wings  small,  the  posterior  pair  with  a  groove  to  receiva 
tbe  abdomen.  The  larvee  are  pubescant,  or  naked,  and  have  a  laip 
head ;  pupa  smooth  inclosed  in  a  web. 


HESPERI& 


HEUCHERA. 
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Thaia  littie  Imtterflin  hftTe  a  Uige  head,  and  a  thicker  body  and 
BDaUef  winga  than  the  more  typioKl  speciee ;  they  are  moreover  at 
oDoe  distingnfohed  from  them  by  their  pooKssmg  two  pairs  of  spurs, 
or  spines,  to  the  legs ;  their  flight  is  short  and  in  frequent  jerks ;  hence 
they  hare  reeeived  the  name  of  Skippers. 

H.  i^lvanms  is  about  one  inch  and  a  quarter  in  width ;  the  wings 
an  of  a  rich  brownish-yellow  abore,  with  the  outer  mai^gins  deep- 
brown  ;  tiie  anterior  wings  are  spotted  towards  the  apex  with  yellow, 
and  have  an  oblong  bhu£  dash  nesr  the  base ;  the  posterior  wings 
hare  some  indistinct  spots. 

This  butterfly,  wbidi  is  very  common  in  Tarious  parts  of  England, 
and  is  chiefly  found  on  the  borders  of  woods,  will  afford  an  example 
of  the  tribe  of  which  we  are  treating; 

There  are  sereral  other  species  of  the  family  Hegperiida  found  in 
this  country,  of  which  the  TkymeU  alveohu  may  be  noticed.  This  is 
a  little  blauL  butterfly  with  numerous  eilyer-like  spots,  and  is  known 
by  the  English  entomologists  by  the  name  of  the  Orizded  Skipper. 

HE'SPERIS  (from  'Hesperus,'  the  erening),  a  genus  of  PUnta 
belonging  to  the  natural  order  Orneifera,  and  the  tribe  Sitywbrta. 
The  flowers  emit  a  sweet  fragrance  during  the  night,  and  hence  the 
genus  deriyes  its  name.  The  pods  are  quadrangular,  or  sub-compressed, 
the  TaWea  keeled  and  somewhat  swerved,  the  seeds  in  a  single  row. 
There  are  only  three  species  enumerated,  and  none  of  these  are  made 
use  of  by  man  but  as  ornamental  and  sweet-scented  plants 

H,  matronalis.  Dame's  Violet,  is  the  only  British  species ;  it  has  an 
erect  branched  stem,  ovate  lanceolate  leaves,  and  large  handsome  lilac 
fragrant  flowers.  The  ladies  of  Germany  have  pots  of  this  plant 
placed  in  their  apartments ;  hence  it  haa  been  called  Dame's  Violet 
Parkinson  calls  it  Queen's  QiUiflower ;  and  Gerard,  Damask  Violet. 

All  the  species  thrive  best  in  a  light  rich  soil,  and  require  the  same 
treatment  as  moat  other  tardy  garden-plants. 

(Don,  Diddamydeom  PlatUt;  Babington,  MantuU.) 

HETEROBRANCHIA'TA,  H.  De  Blainville's  name  for  the  fourth 
order  of  his  Aeephalopkcra. 

The  let  Family  (Ascidians)  is  divided  into  two  tribes :  1,  Simple 
Ascidians,  of  which  BipapUlaria  and  Fodia  are  examplea.  [BipapiIt 
LABIA ;  Fodia.]  2,  Aggregated  Ascidians,  an  example  of  which  is 
BolryUui,    [TuincATA;  Botbtluda.] 

The  2nd  Family  consists  of  the  Salpaoeana^  and  is  also  divided  into 
two  tribes :  1,  the  Simple  {Bifhor<h  ^o*) ;  %  the  Aggregate  (Pyrfmma), 
[Salpa.1 

HETERO'CERCAL,  the  term  choaen  by  M.  Agassis  to  express  a 
peculiar  form  of  the  tails  of  fishes,  which  affords  a  very  obvious,  and, 
as  far  aa  yet  appears,  a  very  correct  indication  of  the  geological  age  of 
formations.  Among  existing  fiidies  the  tail  is  either  simpte,  as  in  the 
eel,  bifurcate,  as  in  the  salmon,  expanded  to  a  round  figure,  as  in  the 
wrasse,  or  unequally  bilobate,  as  in  the  shark.  It  is  to  this  latter 
irregular  form  of  tail  that  the  term  Heterocercal  is  applied  :  the 
others,  by  way  of  distinction,  are  called  Homocercal. 


Eel. 


Salmon. 


WrasM. 


Shark. 


The  peculiarity  of  the  Heterocercal  Fishes  is  that  the  vertebral 
column  runs  along  the  upper  caudal  lobe :  in  the  other  forms  of  tail 
it  is  symmetrically  placed  with  reapecttothe  posterior  finny  expan- 
sion. M.  Agassis  has  found  this  peculiarity  of  the  tail,  which  is  least 
common  among  living  fishes,  and  confined  to  particular  groups,  to 
belong  to  every  species  of  fishes,'  of  whatever  group,  and  however 
differing  in  other  respects,  which  occur  in  strata  older  than  the 
Oolitic  system,  while  m  and  above  that  system  Homocercal  forms 
appear.  It  is  Uierefore  a  characteristic  of  geological  time ;  and  among 
the  conjectures  as  to  the  relations  of  this  form  to  physical  conditions 
of  the  surface,  or  laws  of  the  animal  economy,  we  prefer  the  opinion 
that  it  is  one  among  several  marks  of  the  sauroid  character  of  the 
fishes  which  lived  in  early  geological  periods.  Some  of  the  fishes  of 
the  Oolitio  Rocks  exhibit  a  slight  inequality  of  the  lobes  of  the  tail, 
and  some  difference  in  the  arrangement  of  the  scales  thereon,  but 
without  (we  believe)  the  oharact«ristic  continuation  of  the  vertebral 
column  into  the  upper  lobe.  These  may  be  thou^t  to  mark  the 
gradual  transition  from  the  Heterocercal  to  the  ordinary  types  of 
structure.  Lepid/fmUva^  with  sharks,  and  other  cartilaginous  fishes  of 
the  existing  creation,  which  were  ranked  by  Linnteus,  as  *  Amphibia 
Nantes,'  tibus  appear  the  few  surviving  representatives  of  organic  forms 
which,  in  earlier  periods  of  the  history  of  the  globe,  were  exclusively 
predominant^ 

(Agassis,  RficKercket  mr  lei  Poiaons  Fossilet.) 


HETERCyCERUS,  a  genus  of  Pentamerous  Coleopterous  Insects 
established  by  Bosc.  lAtreille  places  it  in  his  second  section  of  his 
family  Clavicomet,  and  forms  of  it  a  tribe  under  the  name  of  4ca»- 
thapoda,  on  account  of  the  flattened  broad  limbs  armed  with  spines. 
These  beetles  have  small  oval  depressed  bodies,  and  eleven-jointed 
antennn,  the  last  six  articulationa  forming  a  cylindrical  dub.  They 
live  in  sand  or  mud,  by  streams  or  among  maiahea,  burrowing  in 
the  ground  by  means  of  their  spinous  tibiso.  When  disturbed  or 
alarmed  they  come  out  of  their  holes.  The  larvss  live  in  the  same 
situationa  with  the  perfect  insects.  Several  species  are  found  in  Britain. 
HETEROCLINE.     [Mavoakbb.] 

HBTERODON,  M.  De  Bbunville's  name  for  a  genus  of  Dolphins. 
The  term  Heterodon  had  been  applied  by  M.  De  Beauvoia  to  a  genus 
of  serpents  placed  l^  Cuvier  under  hia  great  genua  Coluber.  fCsrACJEA.*! 
HETEROGANGLIA'TA.  The  HeterogamgluOa  of  Professor  Owen 
comprise  idl  the  MoUmea  of  Cuvier,  with  the  exception  of  the 
Oirripedia, 
HETEROGTNA.    [Htiowoftbra.] 

HETERO'MERA,the  second  section  of  Coleopterous  Insects  In  the 
arrangement  of  Latreille,  including  such  as  have  five  articuUtiona  in 
the  first  four  tarsi,  and  four  in  the  two  posterior.  They  are  all 
vegetable  feeders.  Latreille  divided  the  ffeteromera  into  four 
groups: 

Ist^  the  Melaaoma,  dusky  or  black  insects,  for  the  most  part  apterous 
and  having  hard  elytra,  which  are  often  anchyloaed.  Their  jaws  are 
furnished  with  a  hook,  their  claws  are  simple,  and  their  eyea  ar« 
oblong  and  depressed,  a  character  which  indi^-ates  nocturnal  habita. 
They  live  in  sand,  or  under  stones,  and  often  in  cellars  and  vaults. 
They  are  very  tenacious  of  life,  living  many  montha  after  being 
transfixed  by  a  pin  and  phoed  in  the  cabinet.  Doubtless  this  is  owing 
to  the  quantity  of  fat  in  Uieir  bodies,  which  much  exceeds  that  founa 
in  allied  insects,  and  enables  them  to  subsist  for  a  long  period  with- 
out food.  They  are  found  in  all  parts  of  the  world.  The  gen  ra 
PimeliOf  Blapt,  and  Tend>rio  are  types  of  as  many  tribes  among  the 
Melaaoma,  The  Darkling  Beetle,  Blapg  mortitoffa  [Blaps],  and  the 
Meal- Worm,  Tenebrio  monitor,  are  fiuuilior  British  examples. 

2nd,  the  Taxieoma,  insects  without  hooked  jaws,  with  more  or 
less  square  bodies,  hard  elvtra,  wings,  short  antennn,  and  feet  adapted 
for  running,  furnished  with  simple  claws.  They  live  under  the  bark 
of  trees,  or  in  the  fungi  parisitioal  on  their  trunkiB.  A  few  live  on  the 
ground  under  stones.  The  genera  Diaperii  and  CforypkMi  are  typea 
of  tribes  in  this  dirision. 

Srd,  the  Stenelytra,  which  differ  from  the  preceding  in  the  struc- 
ture of  the  antennn,  those  oigsns  being  perfoliate  or  olavate  in  the 
Taxicomei,  but  simple  among  the  insects  of  the  present  section.  In 
other  respects  they  are  similar.  The  genera  Hylop9,  Cislella,  Direattf 
CEdemera,  and  Mydera,  are  types  of  tribea  They  mostly  inhabit 
wood.    The  (Edemera  are  found  on  flowers :  they  fly  welL 

4th,  the  Trackdidet,  beetles  having  triangular  or  heart-shaped 
heads,  remarkable  for  being  pedunculated.  The  neck  is  not  retractila. 
Their  bodies  are  aott,  and  furnished  with  wings,  protected  by  flexible 
elytra.  The  jaws  are  not  furnished  with  hooks,  and  the  clawa  are  b*fid. 
Lagria,  Pyrochora,  Morddla,  AntkeeuM,  Horia^  and  Mdoe  are  types  of 
tribes  in  this  division.  In  the  tribe  of  Caniharidea^  of  wbioh  Mdoe 
is  the  type^  are  found  the  Blistering  Beetles,  which  were  probably  the 
insects  known  to  the  ancients  under  the  name  of  Bupresti*,  and 
regarded  as  poison  to  cattle  and  e?en  to  man.    [CAirTHAiUD&] 

HE'TEROMTS,  a  genus  of  Animals  belonging  to  the  order 
Sodeniia.  The  genus  is  described  as  having  the  cheek-pouches  of  the 
Hamsters,  the  general  form  of  the  body  and  tail  of  the  Rata  properly 
so  called,  and  the  dorsal  flattened  spines  of  Bchfmyi,  Geoff  {Lonehern, 
niiger).  The  dental  system  is  unknown;  feet  with  six  callositiea 
below,  and  five  toes,  the  internal  toe  very  smalL  (Lesson.)  H,  7'Aomp- 
Boniif  Lesson  (OHcehw  onomotas,  Deam. ;  Mum  cuunnaluM^  Thompson ; 
Jku^notu$  anomalui),  the  Spiny-Pouched  Rat.  It  haa  the  babita  and 
is  of  the  size  of  a  rat.  It  is  a  native  of  the  island  of  Trinidad.  (See 
Linn,  TVans.,  vol  xL  p.  161,  t.  10.) 

HETEROPODA  (Lamarck),  the  fifth  order  of  the  Gasteropodous 
MoUu$ca  according  to  Cuviei^s  armngement  They  are  distinguished 
from  all  other  MoUiuca  by  their  foot,  which,  instead  of  forming  a  hori- 
Eontal  disc,  is  compressed  into  a  vertical  muscular  lamina,  which  they 
use  as  a  fin ;  and  on  the  edge  of  which,  in  several  species,  ia  a  sucker 
in  the  form  of  a  hollow  cone  that  represents  the  disc  of  the  other 
ordersL  It  embraces  the  genera  Carinaria,  Atlanta,  and  Pirola. 
[Atlakta  ;  Cariitabia.] 

HETERO'PORA,  a  genus  qf  Polypiaria,  proposed  by  De  Blainville 
to  include  species  of  the  genus  Cen'opora  of  Goldfuss,  which  have 
uneanal  cellules.    From  the  Chalk  of  Maestridht     {Manmd  d^Acti- 
noloj/tei) 
HETEROPTERA.    [HsmxpteraJ 
HETEROPUS.    [MACBOPODiDiB.j 
HETEROSITE.    [BiAVOAiiBBK.] 

HEUCHE'RA,  a  genus  of  Plants  named  in  honour  of  John  Henry 
de  Heucher,  professor  of  botany  at  Wittemberg,  and  the  author  of  the 
'Hortus  Wittenbcigensis.'  This  genus  belongs  to  the  natural  order 
SaxifragOieect,  and  consists  of  about  sixteen  species.  It  has  a  perma- 
nent 5-deft  calyx  with  an  imbricated  ssstivation ;  undivided  somewhat 
unequal  petals;  5  stamens;  2  styles,  very  long,  distinct^  the  length 
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HBULANBITE. 


HIPPIDEa 


of  the  BtAxnens,  eventually  diverging;  the  capsule  crowned  by  the 
trithered  flower,  at  the  lower  part  united  to  the  calyx,  1 -celled, 
dehiscing  between  the  styles.  The  species  are  herbs  with  leafless 
steins,  radical  leaves,  and  racemose  or  panicled  flowers. 

JET.  Americana,  Alum-Root,  has  rough  scapes  and  leaves,  and  the 
whole  plant  pubescent ;  tho  leaves  on  long  petioles,  somewhat  5-7- 
lobed,  toothed;  the  inflorescence  elongated,  panicled;  the  lobes  of 
the  cidyz  short,  obtuse ;  the  petals  lanceolate,  the  length  of  the  calyx ; 
the  stamens  much  exs^rted.  This  plant  is  a  native  of  North  America, 
where  it  has  obtained,  on  account  of  its  astringent  properties,  the 
name  of  Alum-Root.  It  contains  tannin,  and  it  is  to  this  principle 
that  its  astringent  character  is  to  be  aacribed.  The  other  species 
contain  tannin,  but  are  not  used  for  any  purpose  in  the  arts  or 
medipine. 

(Don,  Dichlamydeout  Plants;  Lindley,  Flora  Medico.) 

HEULANDITE,  a  Mineral  occurring  cryfitaliised  and  massive. 
Primary  form  an  oblique  rhombic  prism.  Cleavage  parallel  to  the 
oblique  diagonal  of  the  prism,  very  diatiuotw  Fracture  uneven, 
slightly  conchoidaL  Hardness  8'5  to  ^.  Brittle.  Colour  white^ 
brown,  gray,  yellow,  and  red.  Translucent,  transparent^  Lustre 
vitreous,  pearlv  on  ther  cleavage  planes.  Streak  white.  Specific 
gravity  2*2.  Tne  massive  varieties  are  granular.  It  is  found  in  Scot- 
land, Ireland,  Iceland,  and  the  Faroe  Islands,  usually  lining  cavities 
in  trap  rocks. 

Before  the  blow-pipe  it  fuses  with  ebullition  and  phosphorescence 
into  a  white  opaque  globule.     It  dot  s  not  gelatinise  in  acids. 

The  following  are  analyses  by  Thomson  and  Rammelsberg : — 


ThomBon. 

Silica 69*145 

Alumina 17*920 

Lime 7*652 

Water  15*400 


Bammelflberg. 

58-2 

17-6 

7-2 

16-0 


100-117  99-0 

'   Lineolnile  is  a  form  of  this  mineral. 

HIANS,  Lacdp^de's  name  for  the  Grallatorial  Bird  called  the  Open- 
Beak  or  Open-Bill,  Anaetomtu  of  lUiger. 

HIATELLA.    [Ptloridia.] 

HIBBEKTIA.    [Dilleniacejb.] 

HIBISCUS,  so  named  from  one  of  the  Qreek  names  {WIvkos)  of  the 
Mallow,  a  genus  of  Plants  belonging  to  the  natural  order  Malvaceae, 

The  species,  upwards  of  100  in  number,  of  this  genus,  are  chiefly 
herbaceous,  though  of  a  large  size,  but  a  few  are  perennial  and 
arboreous.  They  abound  in  the  hot  parts  of  Asia  and  America,  and  also 
in  Africa  and  &e  tropical  islands ;  a  few  extend  into  Europe,  North 
America,  and  to  the  Cape  of  Qood  Hope.  IT.  Trionvm,  which  occurs 
in  Europe,  is  also  found  in  Cashmere. 

The  genus  is  characterised  by  having  an  exterior  many-leaved 
calyx;  carpels  united  into  a  five-celled  capsule;  valves  with  the 
partitions  in  their  middle ;  cells  many-seeded,  or  very  rarely  contain- 
ing  only  a  single  seed.  The  species  are  remarkable,  like  the  family 
to  which  tfaey  belong,  for  abounding  in  mucilage,  and  for  the  tenacity 
of  the  fibre  of  their  bark,  whence  several  are  employed  for  many  eco- 
nomical purposes  in  the  different  countries  ivhere  they  are  indigenous. 
The  abuudance  of  mucilage  in  some  of  the  species  renders  them 
useful  as  articles  of  diet,  as  the  unripe  fruit  of  If.  eeculentut,  the  Okro 
or  Qombo  of  the  West  Indies,  which  is  employed  both  for  thickening 
aoup  and  as  a  vegetable ;  so  in  India  £[.  longifoliue,  there  called  Ram 
Turai,  is  similarly  employed,  and  much  approved  of  by  many  Euro- 
peons,  but  objected  to  by  others  on  account  of  its  clamminess.  The 
calyxes  of  H.  Sahdariffa  as  they  ripen  become  of  a  red  colour  and  are 
pleasantly  acid,  whence  in  the  West  Indies  the  plant  is  called  Red 
Sorrel.  The  calyces  are  employed  there,  as  well  aa  in  India,  for 
making  tarts ;  and  a  decoction  of  them,  sweetened  and  fermented,  is 
described  in  Browne's  *  Jamaica '  as  a  cool  and  refreshing  drink,  mijch 
used  in  many  of  the  sugar  islands.  J7.  Syriacua  and  If.  Roea  Sincneii 
are  known  as  ornamental  plants ;  the  flowers  of  the  latter  are  employed 
for  blackening  the  eyebrows,  as  well  as  leather,  both  in  India  and  China. 

The  species  of  Bibvtcua  are  chiefly  useful  for  the  tenacity  of  their 
fibre,  and  hence  several  are  employed  in  rope-making.  Thus  If.  caip- 
nabintt$  is  cultivated  everywhere  in  India  in  the  rainy  season  for  this 
purpose,  and  its  fibre  is  often  imported  into  Europe  as  a  substitute 
for  hemp.  It  is  known  by  the  name  Sun  in  Northern  India^  Ambaree 
in  Western  India,  and  Mesta  Pat  in  Bengal.  In  the  island  of  Otaheite 
rope  and  string  are  manufactured  from  the  bark  of  If.  tiliaeeutf  which 
is  also  made  into  matting  of  a  white  colour,  and  of  different  degrees  of 
fineness.  Forster  states  that  tho  bark  is  also  sucked  as  an  article  of 
diet,  when  the  bread-fruit  fails  there :  it  is  also  so  employed  in  New 
Caledonia.  Indeed  the  mucilage  which  all  these  plants  contain  will 
no  doubt  afford  some  nourishmentw  In  the  West  Indies,  the  whips 
with  which  the  slaves  wei-e  lashed  were  made  from  the  fibres  of 
H.  arboreua  (Mohoe  or  Mohaul).  The  bark  of  so  many  species  of  this 
genus  being  used  for  its  tenacity,  it  is  impossible  to  enumerate  alL 
I)r.  Roxburgh  particularly  recommends  the  ctdtivation  in  India  of  H. 
ttrictutf  in  consequence  of  its  long;  fine,  and  strong  fibres,  of  a  beau- 
tiful glossy  white  appearance,  and  as  likely  to  be  an  advantageous 
BQbatitute  for  such  as  are  already  cultivated  for  this  purpose. 

Ifibitcu9  Abdmo§chtt9,  so  called  from  Hab-al-Mooshk,  the  Arabic 


name  of  its  musk-scented  seeds,  is  now  often  named  Abdmoschus 
moachatus,  and  formed  into  a  new  genus.  Its  seeds  are  said  to  be 
added  to  coffee  in  Arabia,  and  are  in  India  employed  as  a  coixlial 
medicine.  The  plant  abounds  in  mucilage,  and  is  employed  in  the 
process  of  clarifying. 

HIBO'LITHUS,  one  of  De  Montfort's  subdivisions  of  BeUmnitet. 

HIBOU.      [STRIOIDiB.]    • 

HICKORY.    [Carta.] 

HIERA^CIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Compoiitce,  The  heads  are  many-flowered,  the  involucre  imbricated 
with  many  oblong  scales.  Fruit  terete,  angular,  and  furrowed,  with 
a  very  short  crenulated  margin.  There  are  nineteen  British  species  of 
this  genus,  but  none  of  them  are  valuable  on  account  of  the  properties 
th^  possess. 

M.  PiloieUa  has  a  leafless  single-headed  stem ;  elliptic-lanceolate  or 
lanceolate  leaves,  hairy  above,  glabrous  beneath.  The  flowers  are  of 
a  pale  lemon  colour  with  a  red  stripe  on  the  bock.  It  is  found  on  dry 
banks  and  elevated  places. 

ff.  alpinum  btfb  lanceolate  leaves  narrowed  into  a  foot-fitalk,  entire 
or  toothed ;  the  involucre  is  covered  with  long  silky  hairs,  and  the 
florets  externally  hairy  and  of  a  bright  yellow  colour.  It  is  found  on 
rocks  in  Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

HIERAX.    [FALCOMiOiB.] 

HIERO'CHLOE,  a  genus  of  Qrasses  belonging  to  the  Pkalaridea. 
It  has  two  glumes^  nearly  equal,  membranous,  S-nerved,  about  as  long 
as  the  flowers;  8  flowers,  the  lower  with  8  stamens,  the  upper 
palea  with  2  keels,  the  upper  flowers  with  both  stamens  and  pistils ; 
the  stamens  2,  the  upper  palea  with  1  keel.  One  species  of  thu 
genus,  the  JET.  boreaUs,  has  been  found  in  Qi'eat  Britain :  it  has  au 
erect  panide,  glabrous  pedicels,  and  flowers  without  awns.  The  stem 
is  about  a  foot  high.  It  has  only  been  found  in  Scotland.  (Babingtoui 
Mannal  of  British  Botany.) 

HIERO-FALCO,  Cuviei's  generic  name  for  the  Qyr&lcona. 
[Falgonidjb.] 

HIGHTEA,  a  genus  of  Fossil  Plants  itom  the  Isle  of  Sheppey. 
(Bowerbank.) 

HIMANTHALIA.    [FucACXiB.] 

HIMA'NTOPUS,  the  generic  name  for  the  Long-Legged  Plover, 
Longshanksy  or  Stilt.  [Scolopacidjl]  The  term  is  also  applied  by 
MiiUer  to  a  genus  of  Mtcrosoaria, 

HINNITES.  M.  Defrance  gave  this  name  to  a  few  fossil  species  of 
Conchifera  Monomyaria,  which  occur  in  supracretaoeous  strata ;  one 
{£[.  IhtbuissonO,  of  Sowerby)  is  found  in  the  English  Crag. 

HIPPA.    [HiPPiDEa] 

HIPPA'LIMUS,  a  genus  of  Zoophyta  proposed  by  Lamouroux. 
GoldfuBs  supposes  that  it  may  be  included  in  his  genus  Scyphia^  It 
is  fungiform  and  pediculated,  with  pores  on  the  upper  surface  only,  and 
a  deep  central  pit.    From  the  blue  marls  of  the  department  of  Calvados. 

HlPPELAPHUa    [Cervida] 

HIPPIDES  (UtreUle),  Jfippa  Ttibe,  Hippians  of  Mihie-Edwards,  a 
family  of  Crustacea.  Milne-Edwards  thus  describes  these  Crustaceans 
belonging  to  his'  family  of  Pterygwra.  >The  tribe  is  composed  of  a 
small  number  of  anomurous  crustaceans  which  appear  to  be  especially 
framed  for  burrowing  in  the  sand,  and  which  present  extraordinary 
forms.  The  carapace  is  longer  than  it  is  wide,  and  very  convex  trans- 
versely, presenting  always  on  each  side  a  great  lamellar  prolongation, 
which  more  or  less  covers  the  base  of  the  feet ;  it  is  truncated  pos- 
teriorly, and  appears  to  be  continuous  with  the  anterior  portiou  of 
tho  abdomen,  which  is  very  wide  and  lamellar  laterally.  One  of  the 
pair  of  antenna  is  always  very  long.  The  external  jaw-feet  do  not 
present  a  conformation  like  that  which  is  observable  in  the  greater 
part  of  the  crustaceans  treated  of  in  the  prior  part  of  Milne-Edward's 
system ;  they  have  neither  flagrum  (fouet)  nor  palp,  and  their  last 
wree  joints  are  very  well  developed.  The  sternum  is  linear,  and  the 
feet  are  imperfectly  extensile ;  those  of  the  first  pair  are  monodao- 
tylous,  or  subcheliform,  and  those  of  the  two  or  three  succeeding 
pairs  are  terminated  by  a  lamellar  joint  proper  for  burrowing.  The 
posterior  feet  are  filiform,  semimembranous,  recurved  forwards,  and 
hidden  between  the  lateral  parts  of  the  carapace  and  the  base  of  the 
preceding  feet.  The  penultimate  ring  of  the  abdomen  it  always 
furnished  with  a  pair  of  false  feet,  terminated  by  two  more  or  less 
oval  ciliated  blades  or  laminn ;  but  these  ^pondages  have  a  forward 
curvature,  and  are  not  applied  against  the  seventh  sc^^ent  so  as  to 
form  with  it  a  fiw-shaped  caudal-fin,  as  in  the  Maeroura.  The  vulvss 
are  on  the  first  joint  of  the  third  pair  of  feet.  The  branchiss  are 
disposed  on  a  single  line  and  inserted  by  a  peduncle  which  rises  near 
the  lower  third  of  their  internal  surface. 

This  tribe  is  divided  into  three  genera,  which  Milne-Edwarda 
distributes  as  follows : —  ^. 

'  External  antennsB  Urge,  short,  f  Anterior  feet  suboheli- 1  n^^i^^ 
and  terminated  by  a  multi-        form.  ^Jtem^fies, 

articulate  rudimentary  fila-  J 
ment  ^ 


9 

o 

I 


form. 
Anterior  feet  cylindri-1 

cal,  monodactylous,  I  ^^^^^^ 
and  not  at  all  sub-  f 
cheliform.  J 


ttemal  antennaa  very  large,  and  terminated  by  a  1  ^,'ppq, 
stout  and  very  long  filament  J      ^ 


•r  HIPPTDES. 

AUnmta  (Fabriciiu). — UiMt  ■nslogoui  of  uiy  of  tho  triba  to  the 
AoniiuE.  u  well  bj  their  general  form  u  by  the  dieporitioo  of  their 
feet.  Their  canipue,  which  is  itrmight  from  bafora  biokwards,  nad 
conTsi  truuvarwly,  is  odIj  a  little  prolonged  &boTa  the  baae  of  the 
feet ;  it  ii  terminated  aoteriorl;  by  a  nearly  straight  border,  which 
ooeapiea  ita  whola  width;  it  ii  of  on  oiiA  shape,  poateriorly  and 
■tningly  notched  for  the  ioaertion  of  the  abdomen.  A  small  mesial 
point  repnaenta  the  rostrum.  The  ooulor  pedoncles  are  large  and 
lamellar,  whilat  the  eyea,  aitoated  on  their  external  border,  are 
eitremely  amalL  The  internal  antennn  Are  very  large,  and  they  are 
terminated  by  a  ajngle  miilti-arUeulate  filament  longer  than  the  body, 
■lightly  flattened  and  ciliated  on  ite  edges.  The  eitemid  sotennfe, 
inserted  neu'ly  on  the  Kama  line  aa  the  internal,  are  large,  ahurt,  and 
terminated  byaamall  at-mcompoaedonly  of  from  seven  to  eight  imall 
joioti.  The  I'ltemal  jawfeet  are  more  or  lesa  pediform ;  their  second 
and  third  joints  are  ajmoet  cjlindrieal,  and  the  termin^il  portion  formed 
by  Ibe  three  laat  joint*  is  (ometimoi  aa  long,  and  almost  as  largo, 
as  the  baailary  portion.  The  feet  are  short  \  the  Snt  pur  are  termi' 
nati^  bys  Inrgehaodratberaubchelifbrm  than  chelirorm,  the  moveable 
finger  applying  itself  to  Ite  anterior  border,  the  lower  angle  of  which 
acorcely  projecta,  and  consequently  does  not  renlly  constituta  an 
iiiimoreable  finger.  Th?  three  follpwing  |Miie  are  nearly  of  the  same 
form,  and  terminate  in  a  fuloifonn  jomt  The  poaterior  feet  are 
aluioit  filiform.  The  fist  riog  of  the  abdomen  ii  amall,  and  received 
ill  a  notch  of  the  canpace  ;  the  sooonti  ia,  on  the  contrary,  very  Urge, 
aiid  pmenta  on  each  aide  a  conaiderahlo  lamellar  prolongation,  which 
ridn  a  little  on  the  otrnpace;  The  third  nad  fourth  abdominal  eeg- 
menta  diminish  progre«>ively,  but  are  nearly  of  the  same  form  Sa  the 
second;  while  the  fifth,  sixth,  and  aeienth  are  very  narrow,  and 
preaent  no  lateral  prolongation ;  the  sixth  aupporta  a  pair  of  false 
natatoiy  fvet,  terminated  by  two  ovallsminn;  and  the  savsnUi  has 
the  form  of  a  UKsrly  circiilnr  lamioa.     (Milne- Ed warda.) 

Albunta  Symtiitla  may  be  tnken  aa  no  example.  The  length  of  the 
etmgutt  is  10  liiua.    It  inhabits  the  set      '  '  ' 


HIPPIDES.  m 

ire  wide  and  short ;   their  first 
neither  paipe  nor  flagmm  :  the 
,       ,  ,  BiMeiynTi^ia  miiimeotary  here ; 

I  and  it  IS  the  thirds  which»  becoming  very  large  juid  neariy  oval,  constj- 
tut<!>  solely  the  speciea  of  operculam  formed  ordinanly  by  the  secnnd 
and  third  joints  aaiUd ;  Uie  thre«  laat  joints  ^tna  a  aort  of  lar^ 
!  claw,  which  applies  itself  agaioit  the  anterior  border  of  tiie  third 
'  joinli  The  jaw-feet  of  tlie  aeoond  pair  are  equally  deaUtate  of  the 
flagrum,  but  have  a  flabellirorm  palp;  it  is  the  same  with  thaaaterior 
jaw-feet;  th^ir  palp  is  Umr^lUr,  dilated  anteriorly  and  disposed 
I  nearly  aa  in  the  Orgitomti.  The  jaws  of  the  aecond  pair  present 
'  nothing  remarkable;  tWav,  of  the  fir^t  piilr  are  very  smaE  The 
mandible,  which  ia  atrongly  deutilaleJ,  is  furnished  with  a  palp  com- 
posed of  two  small  lamellar  joints,  separated  from  the  body  of  the 
mandible  by  a  lu^  membranons  furrow  ;  the  sternum  ia  Uneur.  The 
anterior  feet  are  long ;  their  aeoond  and  third  joints  are  enlarged  ; 
but  the  Inst  three  are  oylindricnl ;  niud  the  laat,  which  ia  nearly  as 
long  na  the  preceding  one,  is  slightly  QatCeaed,  ]iaintod,  and  inotpabLa 
>f  being  bent  back  upon  it.  The  two  following  pair*  ai«  large,  aod 
■       "       ■■  sheld  by 


terminated  by  a  large  hustifarm  lamina;  the  four 
a  small  nearly  conical  joint.  The  Bfth  pair  are 
membranous,  and  are  bent  back  upon  the  Intent  prolongation  of  the 
carapace.  The  last  thoracic  ring,  which  supports  these  appendage^ 
ia  complete  above,  moveable,  and  not  ooventd  by  the  caripaoe,  aa  that 
it  might  be  <«sily  Ukeu  for  the  firat  abdominal  aegmaat.  The  abdo- 
men is  very  large,  and  presenta  on  each  side  a  lamellar  oval  prolouga- 
tiou  which  ridec  upon  the  carapace  ;  its  anterior  border  ia  notched 
for  the  lodgement  of  the  secoml  abdominal  ring,  which  is  oval ;  (ha 
third  and  fourth  segments  diminish  progressively  in  volume ;  the  fifth 
and  sixth  are  equally  email,  but  are  soldered  together ;  and  the 
aerenth  haa  the  form  of  a  great  triangular  lamina,  the  length  of 
which  exceeds  that  of  all  the  rest  of  the  abdomen.  The  first  three 
rings  in  the  female  are  fumishad  withumple  oviferuus  filament) ;  the 
fourth  and  fifth  rings  are  without  appendages,  while  the  aiith  ring 
qnrries  a  very  largo  pair  of  false  natatory  feet,  terminated  by  two 
nised  oval  plates  which  are  ordinarily  bent  forwarda  (Uilne- 
Ed  wards.) 

Rcmifa  (MdutiiiarMU  may  be  given  as  an  eiampla^    The  length 
of  the  csrapaos   ii    about   IS    lines.      It  inhatula   the   ca«>t«    of 


Btmipt*  (Latre  He)  — Carapace  nearly  regularly  oval  convex,  and  less 
l^au  once  and  a  quarter  as  long  as  it  s  w  le  front  rather  large  and 
truncated  ;  orbita  semicirculnr,  and  their  external  angle  much  mora 
projecting  than  the  troiA.  The  ophthalmio  ring  ia  covered  above  by 
the  ftont,  but  is  not  surrounded  by  the  carapace ;  the  ocular  pedim- 
cles  are  composed  of  two  moveable  portions,  one  baailary,  which  is 
stout  and  short,  the  other  terminal,  cylindrical,  slender,  carrying  at 
its  eitremity  a  very  small  imperfectly  retractile  cornea;  the  eyes,  in 
fact,  can  scarcely  be  turned  backvrards,  as  m  the  greater  part  of  the 
Decapods,  but  advance  and  renede  n  little  by  the  motion  of  the 
baailary  portion  of  their  peduncle.  The  interna]  aatennie  are  inserted 
below  the  base  of  the  ocular  peduncles,  and  are  very  large ;  their 
baailary  portjon  is  composed  of  three  joints  nearly  of  the  same  size, 
■nd  their  terminal  portion  consists  of  two  long  filaments  which  are 
multi-articulate,  atout,  and  directed  forwards.  The  external  antennn 
■re  inserted  withiu  the  internal,  nearly  on  the  same  line,  and  under 
the  latero  anterior  edge  of  the  carapace ;  they  are  abort  but  very 
large ;  their  first  joint  is  much  widi^r  than  it  is  loug  ;  the  second  aoil 
the  third  are  nearly  of  the  same  dimensiona,  nad  the  succeeding 
joioti  dltninitb  rapidly  in  volume     The  buccal  frame  is  not  closed 


Bippa  (EVibticius).— When  Fsbrioius  established  the  genus  it  was 
much  more  extensive  in  ita  limits,  and  at  present  it  only  cantsins 
those  Uippians  whose  external  outennEC  are  terminated  by  a  long  and 
stout  multi-articulnts  filament.  Body  oval,  or  rather  ellipsoid,  being 
rather  leas  wide  forward  than  backward.  CBrapaea  truncated  poste- 
riorly, veiy  convex  transveraslly,  and  preaenting  towarda  the  middle 
a  transversal  curved  furrow,  which  indicates  the  posterior  tenuity  of 
the  stomachal  region ;  its  latero-anterior  border  is  concave,  but  its 
latero-poaterior  border  is  very  convex.  The  rostrum  ts  small  and 
triangular,  and  on  each  ude  of  its  base  is  a  notch  which  expoai^s  the 
iosortioD  of  the  ocular  peduncles  and  the  internal  antennn,  and  which 
ia  bounded  externally  by  a  projecting  tooth  which  advances  above 
the  internal  edge  of  the  great  antenoe.  The  ophthalmic  ling,  which 
'  vered  in  its  mesial  part  by  the  rostrum,  is  of  a  horse-ahoa  shape, 
its  two  extremities  are  exposed  ;  the  ocular  peduncles,  inaertsd 
at  ita  extremity,  are  composed  of  three  pieces,  and  of  these  the  two 
basilar,  which  are  very  short,  are  bent  under  the  carapace  in  the  form 
of  V,  and  the  laat,  which  is  alender,  cylindrical,  and  very  long, 
advances  betwueu  the  internal  and  external  antenne,  and  terminatea 
by  a  small  pyrifonn  eolnrgemeut  which  carries  the  cornea.  The 
intemal  antenna)  are  of  moderate  size,  and  their  baailary  joint,  which 
is  cylindrioil  and  a  Uttle  curved  downwards,  is  hardly  larger  than 
the  succeeding  one,  which  ia  funiiehed  on  the  external  side  with  a 
stroi^  tooth  directed  forwards;  the  third  joint  is  short,  and  givea 
-tion  to  two  multi-articulate  stemlets  (tlgelles).  The  extenial 
nnn  are  very  large,  but  easily  escape  olMKoiratian,  for  they  an 
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ordinarily  bent  backwards  and  hidden  almost  entirely  between  the  | 
xnoutb  and  the  external  jaw-feet^  The  firet  joint  of  their  peduncle  is 
small  aad  but  little  apparent ;  the  second  is  laige  and  armed  ante-  , 
riorly  with  two  spin! form  teeth,  the  external  of  which  is  much  the 
Btrongest;  the  two  Succeeding  joints  are  small,  and  form  by  their 
union  a  globular  mass,  whence  spriuga  a  last  peduncular  joint,  whidi  I 
is  cylindrical,  and  supports  in  its  turn  the  multi-articulate  terminal  , 
filament,  which  last  is  rery  large,  nearly  of  the  length  of  the  carapace, 
and  fringed  externally  with  a  double  row  of  long  haira.  The  external  | 
jaw-feet  are  of  oousiderable  size  and  operculiform,  but  their  first  two 
joints  are  very  smalU  and  it  is  the  third  only  which  presents  that 
disposition ;  the  last  three  joints  form  a  long,  delicate,  and  lamellar 
appendage,  which  is  inserted  in  a  notch  of  the  external  angle  of  the 
preceding  joint,  and  is  bent  back  under  its  internal  edge,  but  does  not 
constitute  a  claw  as  in  Remipes,  The  palp  of  the  two  pairs  of  sue- 
oeeding  jaw-feet  is  terminated  by  a  lamellar  enlargement  The  feet 
are  short,  and  hidden  under  the  carapace ;  the  first  pair  are  stout  and 
applied  against  the  mouth,  terminating  with  a  ciliated  nearly  o7al 
lamina.  The  tarsus  of  the  two  succeediug  pairs  of  feet  is  lamellar  and 
hastiform,  and  that  of  the  fourth  pair  is  stout,  conical,  and  yery  short 
The  posterior  feet,  which  are  long,  membranous,  and  very  slender, 
are  bent  back  between  the  lateral  part  of  the  carapace  and  the  base 
of  the  preceding  feet  The  last  thoracic  ring  is  not  free  and  exposed 
as  in  aemipei  ;  but  the  first  joint  of  the  abdomen  is  nearly  of  the 
same  form,  and  the  succeeding  rings  present  also  the  disposition 
already  noticed  iu  these  crustaceans.    (Milne-Edwarda) 

JStippa  Bmerita  is  the  best  example.    The  length  of  this  species  is 
from  1  inch  to  16  lines.    It  inhabits  the  coasts  of  Brazil. 


Jlippa  Emerita. 

HIPPOBOSCA.    [Hippoboscida] 

HIPPOBOSCIDiE,  a  family  of  Dipterous  Insects  belonging  to  the 
section  Pupipara  or  order  HomaloptercLy  containing  the  Forest-Flies, 
which  exhibit  such  remarkable  variations  in  their  typical  structure 
that  they  have  been  regarded  .by  some  authors  as  forming  a.  distinct 
order.  The  head  is  received  into  a  cavity  in  front  of  the  thorax ;  it 
is  divided  transversely  into  two  parts,  the  anterior  or  smaller  of  which 
supports  the  mouth  and  two  small  tubercles,  almost  ifnbedded  at  the 
lateral  angles,  being  rudimental  antennae.  The  mouth  is  composed  of 
two  curved  setie,  inclosed  in  a  tubular  canal,  covered  by  two  narrow 
elongated  coriaceous  plates,  regarded  by  Latreille  as  palpi.  The 
ocelli  are  wanting.  The  body  is  short,  flat,  and  very  coriaceous ;  the 
wings  are  either  mrge  or  entirely  wanting ;  the  nervures  of  tho  anterior 
mai^n  are  very  strong,  but  they  are  e£faced  behind.  In  the  winged 
species  a  pair  of  balancers  are  also  present  The  legs  are  very  strong, 
and  terminated  by  robust  curved  claws,  which  are  toothed  beneath. 
The  abdomen  is  composed  of  a  continuous  leathery-like  membrane, 
capable  of  very  great  distension,  which  peculiarity  is  owing  to  the 
remarkable  circumstance  that  the  young  of  these  insects  are  singly 
nourished  within  the  body  of  the  parent,  where  they  not  only  acquire 
their  full  size,  but  actually  assume  the  pupa  state,  under  which  form, 
like  very  large  eggs,  they  are  deposited  by  the  female.  This  egg-like 
cocoon  is  at  first  soft  and  white,  nearly  as  large  as  the  abdomen  of 
the  parent  fly ;  but  by  degrees  it  hardens,  becomes  brown,  of  a  rounded 
form,  and  often  notched  at  one  end,  which  is  covered  bv  a  shining  kind 
of  cap,  which  is  detached  on  the  insect's  assuming  the  perfect  state. 
This  cocoon  is  moreover  entirely  destitute  of  annular  incisions,  in 
which  respect  it  differs  from  those  of  other  Dipterous  Insects.  It  is 
composed  of  the  uncast  skin  of  the  larva,  beneath  which  the  insect 
becomes  a  real  Inactive  pupa,  with  the  limbs  of  the  perfect  insect  laid 
along  the  breast,  as  in  other  species  which  undei^o  the  strict  coarctate 
species  of  transformation.  M.  Reaumur  was  the  first  to  discover  these 
curious  particulars ;  and  he  was  so  anxious  to  observe  the  develop- 


ment of  the  insect  from  these  singular  eggs,  that  he  carried  them  in 
his  pocket  by  day  and  took  them  to  bed  with  him  at  night,  in  order 
that  they  might  have  a  uniform  degree  of  warmth ;  great  was  his 
surprise  therefore  when,  instead  of  grubs  as  he  expected,  perfect  flies 
were  produced. 

These  insects  are  interesting  in  their  habits.  They  live  exclusively 
upon  quadrupeds  and  birds;  the  horse  is  especially  subject  to  the 
attacks  of  one  of  these  species,  hence  called  Mippobosca  equina.  This 
species  is  the  type  of  the  genus  Hippoboacay  in  which  the  eyes  are  large 
and  distinct,  being  placed  at  the  sides  of  the  head ;  the  antenna  are  in 
the  shape  of  turbercles  with  three  dorsal  setae;  the  wings  are  large.  Mr. 
Curtis  observes  that  these  flies  move  swiftly,  and  like  a  crab,  sideways 
or  backwards ;  they  are  very  tenacious  of  life,  and  live  principally  on 
horses,  attaching  themselves  to  the  belly  between  the  hind  thighs  and 
under  the  tail,  where  they  are  less  protected  by  hair.  It  is  remarked 
by  Latreille  that  the  ass  fears  them  most,  and  that  horses  suffer 
very  little  from  theuL  In  the  New  Forest  they  abound  in  a  most 
astonishing  degree.  Mr.  Samouelle  says,  ''From  the  flanks  of  one  horse 
I  have  obtained  six  handsful,  which  consisted  of  upwards  of  a  hundred 
specimens.    They  abound  most  on  white  and  light-coloured  horses." 

The  other  genera  are :  —  Oimithomyia,  Craterina,  OxypUrum, 
ffamobora,  Melophagui,  Feronia,  LipaUpna,  and  probably  Bratda. 
Of  these  the  first  three  are  British,  and  are  found  upon  various  birdsy 
the  CrcUerina  kiriMdinit  depositing  its  egg  like  a  cocoon  in  the  nest 
of  the  swallow,  where  it  receives  all  the  necessary  warmth ;  for  which 
it  repays  the  poor  swallow  by  sucking  its  blood.  The  wings  in  this 
genus  are  very  long  and  narrow.  The  genus  Mdophagug  comprises  a 
single  species,  M,  ovinus,  which  is  destitute  of  wings,  and  attaxdcs  the 
sheep.  It  is  of  a  dark  reddish  colour,  with  the  abdomen  whitish. 
It  is  commonly  called  the  Sheep-Louse,  and  is  so  tenacious  of  life 
that  Ray  states  that  it  will  exist  in  a  fleece  twelve  months  after  it  is 
shorn,  its  excrements  even  giving  a  tinge  to  the  wool,  which  is  very 
difficult  to  be  discharged. 

HIPPOBRO'MA.  (from  Tirror,  a  horse,  and  $p&fjui,  food),  a  genus  of 
Plants  belonging  to  the  natural  order  LobeUaceok  It  has  tike  limb 
of  the  calyx  5-parted  with  linear  segments ;  the  tube  of  the  corolla 
long,  straight,  entire,  with  the  limb  5-parted,  nearly  equal;  the 
stamen-tube  projecting,  completely  monadelphous  and  syngenesious ; 
the  stigma  sloped,  the  capsule  2-celled,  2-valved,  many-seeded. 

M.  Umgifiora  is  the  only  species.  It  U  an  herbaceous  plant,  with 
short  axillary  pedicels,  mucronate  or  coarsely  toothed  leaves,  with 
long  slender  white  flowers.  It  is  a  native  of  Jamaica,  St  Domingo, 
Cuba,  and  Martinique,  in  damp  places  and  by  the  side  of  streams. 
This  is  one  of  the  most  poisonous  of  plants.  If  the  juice  only  acci- 
dentally touches  the  lips  or  eyes  it  produces  a  burning  inflamma- 
tion.   Horses  are  violently  purged  after  eating  it 

(Don,  JHchlamydeous  PlatUt ;  Lindley,  Flora  Medicct.) 

HIPPOCAMPUS.      [SrNQNATHIDfi.] 

HIPPOCEPHALOI'DKS.  By  this  name  Plot  and  other  writen 
understood  the  inner  casts  of  certain  equivalved  Ctmchtfera,  espe- 
cially Trigoniti. 

HIPPOCBATEA,  a  genus  of  Plants  belonging  to  the  natund  order 
Mippocrateaoece,  so  named  after  Hippocrates,  and  which  might  there- 
fore be  expected  to  contain  many  useful  or  medicinal  plants.  But  it 
is  not  so.  The  species  consist  of  moderate*aized  trees,  which  are 
found  in  the  hot  parts  of  the  world,  as  in  the  tropical  parts  of 
America,  in  Sierra  Leone,  the  warmer  parts  of  India,  and  the  Island 
of  Timor.  The  genus  is  characterised  by  having  the  calyx  6-leaved, 
but  very  small;  petals  5,  usually  hooded  at  the  apex;  stamens  8, 
anthers  I-celled,  opening  transversely  at  the  apex ;  carpels  3,  samaroid, 
bivalved,  valves  keeled  and  compressed;  seeds  winged  from  the 
funiculus  being  widely  expanded.  The  fruit  of  some  of  the  plants 
of  the  family  is  eatable;  but  the  seeds  of  one  species  only  of 
ffippocraUa  are  mentioned  as  being  of  any  use ;  those  of  ff.  comota, 
being  oily  and  sweet 

HIPPOCRATEA'CE^,  a  small  natural  order  of  Exogenous  Plants 
remarkable  for  the  presence  of  three  monadelphous  stamens  in  a 
pentapetalous  flower.  The  fruit  consists  of  from  one  to  three  cells, 
and  is  frequently  extended  at  the  back  in  a  membranous  manner,  so 
as  to  resemble  thid  samara,  or  key  of  the  ash-tree.  The  species  are 
woody,  and  often  climbers ;  they  inhabit  Africa,  the  Mauritius,  and 
the  tropical  parts  of  America ;  iu  general  they  are  of  no  importance 
for  economiod  or  medical  purposes.  The  fruit  of  Tontdla  pyrifurmu 
is  eaten  in  Sierra  Leone.  The  nuts  of  MippoeraUa  cotnosa  are  oily 
and  sweet  They  are  called  in  the  •French  West  India  Islands 
Amandier  d\}  Bois.  In  Brazil  other  species*  have  eatable  fruits.  The 
order  has  6  genera  and  86  species.  They  are  related  to  CkaiUetictceOf 
Cdaalro/cetK,  Malpighiacecet  and  Aceracea. 

HIPPOCRE'PIS  (from  tmroSf  a  horse,  and  icp^if,  a  shoe,  on  account 
of  the  curved  shape  of  its  pods),  a  genus  of  Plants  belonging  to  the 
natural  order  Legmninoam,  the  tribe  SedytarecB,  It  has  diadelphous 
stamens,  an  acute  style;  the  legume  curved,  with  numerous 
1-seeded  joints ;  the  seeds  cylindrical  or  compressed,  oblong,  curved, 
fixed  to  the  middle  part  of  the  joint,  and  therefore  the  umbilicus  is 
in  tho  middle  of  the  curve.  The  species  are  herbs,  or  under^shrubs, 
with  unequally  pinnate  leaves  and  yellow  fiowers,  which  are  some- 
times solitary  and  axillaury,  sometimes  sessile,  but  usually  disposed  in 
umbels  on  the  tops  of  the  axillary  peduncles. 


HIPPOuLOSSOa. 


'  t,  D  flovtr  mptndcd ;  : 


1  at  tha  Hmr,  dunritii  the  mvj. 


If.  StUeariea,  Hinorcn  Eone-3bo«  Yetch,  ia  m  abrubbj  erect  plant, 
with  the  peduncle!  loDger  tbui  the  Iuth,  bearing  an  umbel  of 
flowen  at  the  apex,  tbe  lagutnea  giabroua,  a  little  arcbed.  It  ij  & 
ntMvt  of  tbe  laland  of  Minorca.  It  ia  ft  pretty  plant,  irorUir  of 
cnltiTation,  but  requiiea  tbe  grecDhauie  in  winter.  It  growa  nell 
in  a  aoil  composed  of  loam  and  peat;  and  cnttingi  atr^e  readily 
under  a  haDd-glasa. 

ff,  comoia,  Common  Hora»Shoe  Tetch,  baa  tbe  pods  umbellate, 
their  joints  rougb,  curved,  neither  dilated  nor  bordered,  giabroua ; 
the  peduncles  longer  than  the  leaves.  It  ia  a  natiTe  of  Europe,  aod 
is  found  on  dry  chalky  banka  in  Oreat  Britain.  It  ia  also  found  in 
the  north  of  Africa. 

There  are  aevon  or  eigbt  more  speciea  of  Hor»e-Shoe  Vetch.  They 
are  all  worth  cuItivatioQ  on  account  of  their  beauty.  The  perennial 
apedea  are  adapted  for  rockwork  and  banka,  and  may  bo  propagated 
by  dividing  tbe  roota.  Tbe  annual  apecies  ahould  be  grown  from 
aeeda,  which  may  be  sown  early  in  apriug. 

(Don,  JHchlamyittnu  Ptault;  BabingtoQ,  Manaal  of  SritUh 
Botany.) 

HIPPOOLOSSnS,  a  genus  of  Fiahes  belon^ng  to  the  family 
Ptmrotwclida.  The  two  eyes  are  on  tha  right  aide.  The  jaws  and 
pharynx  are  armed  with  aharp  and  strong  teeth  ;  tbe  body  elongated. 
The  ipectea  are  known  by  their  being  atouter  and  longer  than  those 
of  the  genua  Plattua  and  other  Pleurontclidte. 

H.  vulgaris,  tha  Holibut,  Halibut,  or  Fletan,  ia  tbe  only  British 
apedeH.  It  ia  a  very  frequent  fiah  in  tha  northem  fiaheriea,  and  is 
common  on  the  coaata  of  Norway,  Iceland,  and  Qreanland.  They  are 
obtained  in  large  quantitiea  by  the  inhnbitauta  of  the  Orkneya  In 
the  Korthem  uaa  they  are  aometimea  oaught  wei)^ing  500  lbs.  They 
are  found  around  the  coaata  of  Ireland,  and  are  often  seen  in  the 
London  marlieta.  Tha  form  of  the  body  ia  elongated,  the  surfaoe 
amooth,  covered  with  small  oval-ahaped  aoft  aaalee ;  the  lateral  line 
arched  over  the  pectoral  fin ;  the  colour  compoaed  uf  different  shades 
vatying  from  light  brown  to  iloaky  brown;  the  surface  of  the  under 
aide  perfectly  smooth  and  whits, 

(Tamil,  BritM  Pii/m.) 

HIPPO'LTTE,  tha  name  of  a  genua  of  Cnlaeea  belonging  to 
tha  tribe  of  Palemouiana     [Pauhonid&I 

HIPPOMANE,  a  genus  of  Plants  belonging  to  the  natural  order 
Suphorbiacea,  and  tribe  Hippomanea.  The  tribe  Sij^nanta  ii 
chaiactariaed  by  aolitary  ovulea,  apetoloua  Bowera  in  sfdkea,  and  bract* 
one-  to  many.floweivd.  The  genus  mppomtmt  embraces  the  famous 
ICanduneelTreb 

H.  IIa»{a»iUa,  the  Haoehineel-Tree,  ia  -a  plant  whioh  hu  as  bad 


HIPPONOE.  •! 

an  American  reputation  as  that  of  the  Upaa-Tree  in  tlie  Indian  Arclii- 

pelago.  It  is  a  tree  of  very  considerable  aiie,  an'l  of  a  handsome 
aspect,  belonging  to  the  natural  order  Ewpkorbiacta,  and  among  the 
moat  poisonous  of  all  known  vegetable  productiona.  Tba  leave*  Kr^ 
alternate,  OTate«cut«,  serrated,  and  ahining,  with  a  roundish  depre««d 
gland  b<^ween  t.ie  blade  and  the  petiole.  The  flowen  are  amall,  uoi- 
seiual,  and  arranged  on  slender  aiillarv  apikea,  the  lowermost  only 
being  female,  alS  the  othera  male.  The  mnla  Bowera  grow  in  cloaterv, 
and  have  each  a  amall  calyx  of  two  aepala.  containing  a  tetrandroua 
column  of  Btamena  The  famalea  hate  a  calyx  of  three  sepals,  a  round 
ovaiy  crowned  by  ail  or  arveu  reBeied  atigmss,  and  containing  na 
many  cells.  Whan  the  fruit  ia  ripe  it  ia  a  fleaby  yellowisb-grEen  roiind 
body,  very  like  an  European  crabapple.  The  tree  is  common  in  the 
West  India  Islands,  although  pains  have  been  taken  to  extirpate  it. 
In  some  places  it  forma  thick  woods,  as  upon  Sandy  Island,  near  Tor- 
toU,  to  the  exclusion  of  all  other  vegetation,  for  not  a  blade  of  grtiaa 
will  grow  beneath  its  branches.  The  whole  plant  abounds  in  a  milky 
juice  of  the  most  venomous  descniition  :  dropped  on  tha  akin  it  pro- 
duces a  sensation  of  severe  burning,  followed  by  abliater;  and  lbs 
fruit,  when  bitten,  causea  dangerous  inflammation  of  the  moutb.  Tbia 
ia  denied  by  soma  of  tha  Weat  Indian  settlers,  but  U  undoubtedly 
true,  acoordmg  to  the  elder  Jacquin,  and  to  the  more  recunt  testimony 
of  Sir  Robrrt  Schomburgk,  who  Buffered  severely  from  having  tried 
tha  experiment  of  eating  the  fruit.  Jacquin  however  aaaerta  that  to 
aleep  beneath  tha  shade  of  tha  Manchineel-Tree  ia  not  dangerous,  aa 
is  commonly  reported.  But  Sir  Robert  Schomburgk  says  that  if  rain 
pataes  through  the  branches  and  drops  upon  the  skin  of  a  peiaon 
below  them,  it  produces  severe  inflammation,  and  that  the  dew  which 
falls  at  night  causes  the  same  effacta,  as  be  saw  in  certajn  cases  whicli 
oame  beneath  his  own  observation  ;  but  he  lulds  that  it  acts  diSeri-ntly 
upon  different  persona,  Le  himself  not  sufiering  any  incooveuieuoa 
from  rubbing  tha  juice  on  the  skin.  But  while  tha  dangerous  quali- 
ties of  this  tree  are  thus  undoubted,  it  is  very  uncertain  whetlicr  tba 
poisonous  quality  which,  it  is  believed  in  the  West  ludiea,  tbe  loud- 
crabs  acquire  from  the  Msnchineel-Tree  is  really  owing  to  that  causa. 
Jacquin  denies  it,  and  Sir  Robert  Schomburgk  could  obtain  no  proof 
that  it  is  so  ;  all  that  is  certain  is,  that  land-crabs  are  frequently  found 
under  tbe  ahade  of  monchineel  woods,  and  that  those  auimala  are 
often  poiaonoua.  The  wood  of  thia  tree  is  represented  to  be  of  fine 
quality,  hand-ome,  and  well  suited  for  cabioetmakerf  purposes. 


UsBeUuel-Tiee  {Hifpewiain  Manfanilla). 
1,  a  ripe  Anit ;  3,  a  traumsa  secUoa  ot  the  sgnii ;  3,  s  mali  Oawar ;  t,  s 
female  flower ;  ft,  an  ovaiy. 

HIPPO'N^iE,  a  genua  of  Dorsibranchiate  AiaUlida,  considered  by 
Henra.  Audouin  and  Uilne-Ed  wards  to  approach  the  genus  A  mphinomc 
HipponBt  ia  deprived  of  a  caruncle  and  baa  only  a  single  packet  ol 
btbtlca  to  incb  foot,  and  a  single  drrhus. 


rs  HIPPOPHAfi. 

HIPPOTHAG,  a  geoiu  of  Pluta  belongliig  te  tha  natural  ot>Ut 
El<ragniKta.  It  bna  diaxncnu  floveri  with  onita  sciily  bncta.  The 
■tameniferotu  flavren  have  ■  pcriuith  of  two  Imtss  Ariheriiig  by  their 
poiuta  1  the  itunciu  hsre  four  ver;  ihort  filameuti ;  the  pistilliferoua 
Howen  luTfl  the  perigone  tubuUr  uid  oloiea  M  th*  lummit :  ths  ityle 
ia  abort,  thogtiKniiielaDgiit«ct ;  the  nut  l-aaeded,  Cilothed  with  ths  larga 
eoloured  berry-like  peri^one. 

The  odIj  ipeciea  of  thia  genua  is  the  H.  rkawaiaidt*,  Saa-Buok thorn, 
wbich  ia  a  imall  shrub  fuund  OD  the  aiat  and  aouth-eut  coaata  of 
Great  Briliun,  and  other  part*  of  Europe.  The  aoid  barriea  yielded 
by  thia  plant  are  often  eatan  aa  a  aalad  both  in  thii  country  and  in 
nance.  Thia  plant  also  yielda  a  oolouring  matter,  which  ia  uaad  for  I 
dyeing  yellow.  Although  in  thia  country  the  berriea  arc  innooaoui, 
they  aeein  to  exert  a  doletarioua  inflnonce,  or  are  auppoied  to  do  so, 
in  aome  of  the  ooantriea  of  the  aonth  of  Europe.  They  are  aaid  to  be 
a  faTonrite  food  with  the  Tartara,  and  the  fishermen  of  the  Oulf  of 
Bothnia  eat  tbem  with  their  fiih. 

(Babington,  Manaal  af  Britith  Botany:  Burnett,  OiUliw  of 
Botany.'i 

■a.  Quoy  and  Qaimard  for 
ion  H.  ue  uiaiaTille  coosidsn  idenUcal 
with  PrMimedea  of  Ijcaneuc'a  maniuoripta,  and  placea  under  hia 
(U.  De  B.'a)  Phytograda.    [Acalipbs.] 

HIPPOPO'DIDH,  a  foaeil  genua  of  Omehiftra  Dimyaria  pnipoiad  ' 
by  Mr.  J.  Sowerby  in  the  '  Mineral  Conchology  of  Qreat  Britain.'  It  I 
iacludca  only  one  British  apedaa,  B.  pondtroKtm,  which  ia  found  in  | 

HIPP0P0TAHD3  (Imi  and  nori^t),  the  Roman  name  for  the 
RiTer-Horae,  and  retained  by  modem  aoologiati  aa  the  generia  appella- 
tion of  the  aoiDiala  of  that  Pachydermntoua  fonn. 

Dental  Formula:— luaiaon,  _;  cuiinea,   ~\  molars, 


8— a 


Cuiier  remnrka  that  there  is  no  animal  that  requires  to  be  more 
atadied  at  different  agea  than  the  Hippopotamua,  in  order  to  acquire 
a  perfeot  knowledge  of  the  moUr  teeth,  which  ofaange  their  form,  their 
number,  and  their  position  ;  and,  in  hia  'Oaaemens  Foasitea,'  he  goes 
mlo  minute  details  of  thoae  chnngns. 


Teetk  ot  Hlppopolamw,  <P.  CnTiar.) 
In  the  upper  jaw  the  first  indsor  ia  conical,  atiaight,  and  a  little 
voni  on  it*  internal  side  ;  the  second  is  equally  conical,  but  curved 
inicudB.  The  canine  tooth  is  short,  and  cut,  as  it  were,  obliquely,  in 
cetuequenco  of  its  abrasion  agaiiuit  ita  opposite.  The  four  molars 
■tiich  succeed  the  canine  are  strictly  false  molars.  The  first  ia  very 
■mall,  IS  abed  aa  the  animal  adTances  in  age,  aod  is  not  reproduced  ; 
il  is  separateil  by  an  interval  from  the  mat  of  the  motsrtAatb.  These, 
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naariy  of  the  Mma  liae,  are  also  ahed  during  the  youth  of  the  animal, 
are  replaced  by  others,  and  the  first  teeth  ore  more  oomplicated  than 
the  aaaond.  When  theH,  the  true  and  permanent  molara,  are  worn 
by  use,  they  exhibit  the  form  of  a  trefoil  on  their  cnjirua.  The  three 
laat  resemble  i-ach  other  generally :  they  are  oamposed  of  four  large 
tubercles  approximated  in  pairs,  and  conical  before  the  points  are 
worn  by  attrition  consequent  on  mantication.  After  the  fiiat  effects 
of  abrasion  tbsy  each  ureaent,  by  ths  contour  of  Che  enamel,  the 
figure  oF  a  trefoil,  or,  in  other  worda,  throe  lobea  dlspoaed  more  or 
lees  regularly  in  the  form  of  a  triangle ;  but  as  the  abnision  proceeds 
and  the  tooth  is  farther  worn  down,  they  exhibit  the  form  of  a  crou 
with  a  disc  in  the  middle. 

In  ths  lower  jaw  the  firat  incisor  is  long,  BubiiyUndriea],  terminated 
in  a  point,  and  a  little  worn  on  ita  eztomal  side.  The  seoond  is  of 
the  same  form  as  the  first,  but  much  smaller.  The  canines  are 
enormous  tusks  aharpened  into  a  aomewhat  chisel-tike  edge,  the 
poliahed  and  abraded  iatemal  surfiiaa  of  which  presenta  a  shspe 
inoliued  to  elHpticaL  The  moUrs  form  a  continuous  aeries ;  the  £rst 
and  the  second  are  false  molara,  the  first  being  the  imalleit,  and 
dropping  as  the  animal  advances  in  age,  never  to  be  replaced.  The 
four  BucoeediQT  teeth  exhibit  the  same  general  forma  as  those  of  the 
upper  Jaw.  TJie  first,  which  is  smaller  than  the  others,  has  an  ant«- 
rior  isolated  tubercle:  the '  snoceedin;  teeth  are  nearly  of  the  same 
Bine,  and  have  also  an  isolated  tubercle,  but  it  ia  poBtarior. 

Cuvier  makes  the  first  section  of  his  eeoond  family  of  Pachyder- 
matous Hammiferv  (Ordinary  Pachyderms)  oonsist  ot  those  which 
have  four,  three,  or  two  toes ;  and  these  he  ssparatea  into  two  groat 
genera,  the  Hippopotami  and  the  Hogs  [Samji].  The  Hippopotamida 
are  further  oharactariaed  generioally  as  having  on  all  their  feet  four 
toes,  which  are  nearly  equal  and  terminated  by  small  hoofs  (sabots), 
an  immensely  massive  body  destitute  of  hair,  very  short  legs,  a  belly 
trailing  against  the  ground,  an  enormous  head,  terminated  by  a  large 
tumid  muzzle  which  incloses  their  great  anterior  tenth,  a  short  tail, 
and  small  eyes  and  eara.  Their  stomach  is  divided  into  many  com- 
partmenta.  TUey  live  in  rivers,  on  roota  and  other  v^etable  sub- 
stances, and  are  ferocious  and  stupid.  Ths  genua  ia  placed  by  Linnaua 
among  hia  BMaa,  between  £;aiif  and  Siu.  Dr.  J.  El  Gray  brings  it 
under  Siqihaalida,  hia  third  family  of  the  fifth  order,  Ungaiala,  aa  a 
genus  of  bis  sub-family  IlippopoUunna,  and  has  anggeated  that  the 
form  is  allied  to  the  Haliatrida. 

The  anatomy  of  these  creatures  is  in  aooordanco  with  Ihnr  bulk 

The  skeleton  of  the  Sippopolanida  approaches  that  of  ths  Ox  and 
of  the  Hog ;  but  it  presenta  diffnrencea  which  distintjuish  it  from  that 
of  any  otlier  aaimaL  Tbs  skull,  whilst  in  the  connection  of  the 
hones  and  the  nmngement  of  the  xut'ires,  it  bean  great  similitude  to 
that  of  the  Suidie,  haa  its  own  peculiarities,  which  render  ita  form 
extraordinary. 

The  number  of  vertebrss  are  T  cervical,  15  dorsal,  4  lumbar,  T 
aaoral,  and  It  coccygial  =  IT.  The  atlas  and  the  axis,  besidea  the 
ordinary  articular  faceta,  have  each  two  othen  also  towards  thrar 
dorsal  aspect ;  but  taken  as  a  whole,  the  cercival  vrrtebrn  approach 
nearest  to  those  of  the  Hog.  There  is  nothing  very  remarkable  about 
the  rest  of  the  vertebra,  except  that  their  bodies  are  rather  flat 
There  are  7  true  and  8  false  ribs  of  aside  =  30,  nearly  as  much  arched 
as  those  of  the  Rhinoceros,  but  distinguishable  from  thsm,  aa  well  as 
from  those  of  ths  EUphant,  in  as  much  as  they  ar«  much  wider  and 
flatter  at  the  part  nearaat  to  the  vertebrss  than  at  the  opposite  end. 
The  anterior  part  of  the  sternum  is  compressed  into  a  plaughshare- 
like  shape  and  very  much  prolonged  into  an  obtuse  point  below  the 
flrat  rib.  The  rest  ia  depreased,  ami  the  number  of  piecrs  is  savsn. 
The  scapula  may  be  easily  distinguished  from  those  of  the  Rhinocsroa 
and  Elephant,  being  laiver  than  that  of  the  first  and  less  than  that  ot 
the  second,  and  also  differing  in  form.  In  its  general  aspect  thia 
bone  reminda  the  observer  a  Uttle  of  the  scapula  of  the  Hog,  but 
approaches  nearer  to  that  of  the  Ox  in  the  more  essential  eharacters 
(rf  the  spins  and  articulating  aurface.  The  humerus  bears  a  singular 
resembUnoe  to  that  of  the  Ox  ;  while  there  ia  some  similitude  to  that 
of  the  Hog,  which  ia  however  less  in  proportion  towards  the  bottom. 
The  tadiua  and  ulna  ara  anchyloaed  at  an  early  a^-e,  leaving  on  the 
ootaide  only  a  rather  deep  furrow  which  occupiea  only  three-fourths 
of  ths  length  of  the  radius,  and  on  the  inside  a  simple  apertura 
towards  the  upper  fourth  part.  These  bones  of  the  fore-arm  resemble 
thoae  of  the  Ox  very  much,  but  thoae  of  the  latter  are  mora  elongated, 
and  the  articular  faceta  of  the  lower  head  of  the  bone  are,  in  the  laat- 
named  animal,  laaa  oblique.  Then  are  in  the  carpna  poinla  of  resem- 
blance to  the  Hog ;  but  ita  charactera  diatinguiah  it  both  from  that 
quadmped  and  the  Ox.  In  the  metacarpus  all  comparison  with  that 
of  the  Hog  ceases.  The  pelvis  is  easily  distinguishable  fram  those  of 
the  Elephant  and  Rbinoceroa,  from  the  smaller  width  of  the  ilia  in 
the  Hippopotamus,  and  othsr  diflerencea.  Ths  Ox  perhapa  approachea 
it  more  closely  in  theae  parts;  but,  beudes  other  discrepanciea,  the 
lower  part  of  the  pelvis  and  especially  the  oval  holes  are  much  more 
elongatdd  in  the  Hippopotamus.  The  sacrum  is  very  large,  but  the 
bones  of  the  pubia  project  but  very  little.  The  femur,  which  pos- 
sesses a  ligamentum  teres,  is  well-shaped  and  atralght,  the  shaft  nearly 
equal  throughout,  regularly  cjlindriod  anteriorly.  The  great  tro- 
ohaoter,  which  is  compressed  laterally,  does  not  exceed  the  height  of 
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third,  u  ID  tba  RbmocproB,  tba  Tipir,  uid  the  Horta. 
oipsl  reHmbluice  is  to  tba  femora  of  the  great  niminauta  ;  though  the  . 
upper  beid  of  tba  bona  JB  mueb  more  detached  and  more  spbaHcal,  ^ 
uid  the  lower  brad  ii  much  wider,  eepecklly  behind.  Theie  dif-  i 
farences  irill  aniBt  in  dii<tinguiHhiii(;  it  from  the  femur  of  the  Oi; 
that  of  the  Giraffe,  which,  being  of  tbe  same  siie,  might  more  reodilr 
be  mistakeD  for  it,  ma;  be  known  b;  its  more  approximated  upper 
head,  ita  raUtiTal;  larger  condyle!,  and  the  moi-a  elevated  and  i>ro-  I 


tbe  greatest  amount  of  r 
Hipfjopotamae  ia  paid  to  be  capable  of  oontniningfive  or  six  bniheli; 
and  the  lai-ge  iiitostiDe  ia  oFa  siie  comm  en 'urate  with  such  a  capacity, 
for  it  ia  atjited  to  be  eight  inches  in  diameter,  lbs  Hippopotnmna 
mentioned  by  Hr.  Burchell  ('TraTsIa  ia  South  Africa')  won  consi- 
dered to  be  only  half  grown,  but  three  bufibele,  nt  least,  of  bot''- 
chewed  Tegetables  were  taken  from  its  stomach  and  jntaitiaea. 
Tbe  time  of  geatatioD  of  the  Uippopotamua  is  statad  to  ba  nini: 
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afrun 


jocting  internal  edge  of  the  lower  ni-tioulating  aurfaoe.  The  femur  of 
the  Hog  more  resemblea  that  of  tha  Uippopotamua  in  tha  upper  part, 
but  much  less  below  ;  and  ita  dimeQuonB  preTent  the  poaaibility  of  a 
misUke.  The  tibia  ia  short  acid  Btout,  almost  beyond  tb»t  of  auy 
other  quadruped,  especially  at  tba  eitiemitiea.  It  approaches  neareat 
to  that  of  the  Oi,  but  the  lattvr  is  more  elongated,  and  differi  in 
other  respects.  The  tibia  of  tha  Hog  ia  also  more  elougated  ia  com- 
parisoD,  and  offera  other  diacrepBUcieo.  The  fibula  ia  very  slender, 
— '   ■)  throogbout    very  distant  from  tbe  tibia,  eicept  at  the  ' 


mity.    The  t 
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raontha  ;  but  thia  does  not  seem  to  be  accurately  aacerUined.  Tbe 
birth  take)  place  oa  the  land;  and  On  tbe  slightest  alarm  both  parent 
and  young  take  to  tbe  water.  Thuaberg.  diiriog  his  visit  to  Caffrarii 
(1TT3)  wna  assured  by  on  eyewitovas  tbat  be,  having  watched,  when 
OD  a  buutiug  party,  one  of  these  animals  which  had  gone  up  from  a 
neighbouring  rivor  to  calve,  lay  atlU  vrith  bia  company  till  the  caif  was 
produced,  whco  one  of  the  party  Gred  aod  shot  tbe  mother  dead. 
Tbe  Hottantota  immediatiOy  rushed  from  tbair  liiding-pLiCB  to  take 
calf  oliva.  but  ita  instinct  saved  it,  for  it  made  for  tl 


'er  eitre-    escaped.  Themalespecirnvnoow  (1864)iuthBOardenaortbeZaologii 
at  of  tbe    Society,  liegent's  Park,  naa  with  difficult;  caught,  though  only  ti 
I  days  old.     The  food  of  tbe  Hippopotamus  consists  of  water-plai 
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t'rom  the  structure  of  the  teeth  we  are  lad  to  the  iafe 
the  quantity  of  vegetable  substance  submitted  to  the  action  of  tha 
digestive  organa  of  the  Bippopolamida  must  ba  verygreat  in  propor- 
tion to  tha  nourishment  extracted  from  the  mass.  The  principle  on 
which  the  jaws  and  teeth  are  constructed  seema  to  be  a  principle  for 
Tudel;  tearing  and  dividing,  but  not  comminutine,  tbe  bani  and 
tough   vegetablea  which  form  the  staple  food  of  the  animal      Tbe 

C'  iws  are  so  conatructad  that  the  procesa  eiecutad  by  tbem  is 
ruising  than  a  grinding  process.    Tbe  food  therefore  wbe:  ... 

mitted  to  tba  stomach  has  undergone  but  little  alteration,  and  that  '  states:  "  1,  that  the  hide  of  a  full-grown  Hippopotamus 


which  grow  on  the  banks  of  tbe  rivers  irhioh  it  haunts, 
of  feeding  ia  principally  ia  the  night,  and  these  enormous 
auimala,  when  in  ttie  neighbourhood  of  cultivated  lands,  do  incal- 
culable damage,  not  only  from  the  quantity  that  they  actually  consume, 
but  the  still  greater  quantity  that  tbey  spoil  and  la;  waste  by  their 
crushing  bulk.     Aa  they  are  able  to  remain  beneath  tbe  surface  of 
tbe  water  for  soma  time,  there  mast  be  some  muscular  arrangement 
for  cloeing  the  nostril,  such  as  vre  saa  in  the  Seola.     Hasaclquist,  on 
there'fore  when  trana-  |  the  authority  of '  a  credible  person '  who  lived  twelve  yeaia  in  Egypt, 
_i!i_   ..  _  .  .. r,-       iaaloadfor 
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a  cameL  2,  that  the  BiT6]>Horae  is  an  inyeterate  enemy  to  the  Cro- 
eodile,  and  kills  it  whenever  he  meets  it.  8,  that  the  Biver-Horse 
never  appears  below  the  cataracts  in  Egypt,*  wherefore  the  inhabit- 
ants of  Upper  Egypt  only  can  give  any  account  of  it  The  Egyptians, 
lie  adds,  very  seldom  bring  the  hide  of  it  to  Cairo ;  and,  he  continues, 
it  is  impossible  to  bring  thither  the  living  animal.  4,  the  River- 
Horse  does  much  damage  to  the  Egyptians  in  those  places  he  fre- 
quents. He  goes  on  shore,  and  in  a  short  space  of  time  destroys  an 
entire  field  of  com  or  clover,  not  leaving  the  least  verdure  as  he 
passes ;  for  he  is  voracious,  and  requires  much  to  fill  his  great  belly. 
They  have  a  curious  manner  of  freeing  themselves,  in  some  measure, 
from  this  destructive  animal :  they  remark  the  places  he  ftequents 
most,  and  there  lay  a  large  quantity  of  peas ;  when  the  beast  comes 
on  shore,  hungry  and  voracious,  he  fiUls  to  eating  what  is  nearest  him, 
and  filling  his  belly  with  the  peas,  they  occasion  an  insupportable 
thirst ;  he  then  returns  immediately  into  the  river,  and  drinks  upon 
these  dry  peas  large  draughts  of  water,  which  suddenly  causes  his 
death ;  for  th(*  peas  soon  begin  to  swell  with  the  water,  and  not  long' 
after  the  Egytians  find  him  dead  on  the  shore,  blown  up,  as  if  killed 
by  the  strongest  poison.  5,  the  oftener  the  River-Horse  goes  on 
shore,  the  better  hopes  have  the  Egyptians  of  a  sufficient  swelling  or 
increase  of  the  Nile.  6,  the  Egyptians  say,  that  they  can  almost  dis- 
tinguish the  food  of  this  animal  in  his  excrements."  Some  parts  of 
this  relation  (that  regarding  the  peas,  for  instance)  may  be  considered 
as  bordering  upon  the  marvellous,  but  there  are  others  which  there 
seems  to  be  no  good  reason  for  doubting.  The  alleged  enmity  to  the 
Crocodile  can  hardly  be  considered  to  be  well  founded. 

In  Professor  Smith's  '  Journal '  (Tuckey*s  '  Narrative  of  an  Expe- 
dition to  explore  the  River  Zaire,  usually  called  the  Congo,  in  South 
Africa')  we  find  it  stated  that  they  ** landed  in  a  beautifuj  sandy  cove 
at  the  opening  of  a  creek  behind  a  long  projecting  point  It  is  called 
Sandi-Sundi.  An  immense  numbef  of  Hippopotami  were  seen  here.  In 
the  eveninfr  a  number  of  Alligators  were  also  seen."  This  association 
would  be  hardly  consistent  with  hostility.  Captain  Tuokey  also  says, 
**  The  Hippopotamus  and  Alligator  seem  to  be  numeroua"  The  usual 
mode  of  capturing  the  animu  is  by  a  pitfall,  by  the  natives  at  least, 
but  the  colonists  near  the  Cape  use  the  rifle.  The  two  killed  by 
Zeremmi,  in  the  year  1600,  frequented  the  neighbourhood  of  the  Nile, 
near  Damietta.  He  stationed  men  upon  the  Nile,  who,  having  seen 
two  of  those  animals  go  out  of  the  river,  made  a  laige  ditch  in  the 
way  through  which  they  passed,  and  covered  it  wi&  thin  plank% 
^arth,  and  herbage.  In  the  evening,  when  returning  to  the  river, 
they  both  fell  into  the  ditch.  ZereuKhi  immediately  hastened  to  the 
place  with  his  janizary,  and  they  killed  both  the  beasts  by  pouring 
three  shot  into  the  head  of  each  with  a  laige  arquebus.  They  almost 
instantly  expired,  he  adds,  after  uttering  a  cry  which  had  more  resem- 
blance to  the  bellowing  of  a  buffido  than  to  the  neighing  of  a  horse. 
Captain  Tuckey  observed  Hippopotami  with  their  heads  above  the  water, 
"  snorting  in  the  air."  In  another  part  of  his  '  Narrative,'  he  says, 
"  Many  Hippopotami  were  visible  close  to  our  tents  at  Condo  Tanga, 
where  we  were  obliged  to  halt,  and  to  wait  some  time  for  a  canoe  to 
pass.  No  use  firing  at  these  animals  in  the  water ;  the  only  way  is  to 
wait  till  they  come  on  shore  to  feed  at  night.  During  the  night  they 
kept  a  continual  grunting  like  so  many  hogs,  but  none  of  them  came 
on  shore,  though  we  had  a  constant  watch  on  the  beach."  Sparrman, 
who  gives  a  ludicrous  account  of  the  terror  which  seized  him  and 
some  of  his  companions  on  the  rush  of  one  of  these  animals  towards 
him  from  the  river,  thus  describes  the  noise  made  by  one  of  these 
'sea-cows'  at  Ghreat  Fish  River: — "At  hsdf  an  hour  after  eight,  it 
being  already  very  dark,  a  sea-cow  began  at  intervals  to  raise  its  head 
above  the  water,  and  utter  a  sharp,  piercing,  and,  as  it  were,  very 
angry  cry,  which  seemed  to  be  between  grunting  and  neighing. 
Perhaps  this  cry  may  be  best  expressed  by  the  words  *  heurh,  hurh, 
heoh-heoh  : '  the  two  first  being  uttered  slowly*  in  a  hoarse  but  sharp 
and  tremulous  sound,  resembling  the  grunting  of  other  animals; 
while  the  third,  or  compound  word,  is  soimded  extremely  quick,  and 
is  not  unlike  the  neighing;  of  a  horse.  It  is  true,  it  is  impossible  to 
express  these  inarticulate  sounds  in  writing  to  any  great  degree  of 
perfection ;  but  perhaps  one  may  make  nearer  approaches  to  it  than 
one  can  to  the  gutturopalatial  sounds  of  the  Hottentot  language." 
Le  YaiUant  had  an  opportunity  of  watching  the  progress  of  a  hippo- 
potamus under  water  at  Great  River.  "  This  river,"  says  he,  "  con- 
tained maify  hippopotami ;  on  all  sides  I  oould  hear  them  bellow  and 
blow  (mugir  et  souffler).  Anxious  to  observe  them,  I  mounted  on  the 
top  of  an  elevated  rock  which  advanced  into  the  riyer,  and  I  saw  one 
walking  at  the  bottom  of  the  water  (nuuoher  et  se  promener  au  fond 
de  I'eau).  But  I  remarked  that  its  colour,  which  when  it  is  dry  is 
grayish,  and  when  it  is  only  humid  and  moist  appears  bluish,  seemed 
then  to  be  of  a  deep  blueu  I  killed  it  at  the  moment  when  it  came  to 
the  surface  to  breathe.  It  was  a  yery  old  female,  and  my  people  in 
their  surprise,  and  to  express  its  sise,  called  it  the  '  grandmother,  of 
the  river.'"  ('Second  Voyage.')  Mr.  Barrow,  in  his  journey  into 
the  interior  of  Southern  Amca,  when  he  reached  the  mouth  of  the 
Great  Fish  River,  saw  towards  the  eyening  a  vast  number  of  Hippo- 
potami (Sea-Cows  of  the  Dutch)  with  their  heads  above  the  surface. 
Several  paths  made  by  these  animals  led  from  various  parts  of  the 

*  That  it  was  found  in  Lower  Xgjpt  in  the  year  1600  appears  by  Zerenghi's 
aeoonnt  above  gives.    Hasaelqtiist  travelled  in  the  years  1749o52. 
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river  to  a  spring  of  firesh  water  about  a  mile  dirtant  To  this  spring 
they  went  in  the  night  to  drink ;  the  water  of  the  river  for  some  dis- 
tance from  the  mouth  being  salt  According  to  Dampier  and  others, 
the  Hippopotamus,  when  wounded  or  irritated,  is  violently  ferocious, 
and  has  been  known  to  sink  a  boat  by  its  bite. 
^  For  a  long  time  it  was  considered  that  there  was  but  one  species  of 
living  Hippopotamus ;  but  some  naturalists  are  of  opinion  that  there 
are  at  least  two.  Before  we  enter  into  this  part  of  the  subject  we 
shall  ^  give  a  slight  sketch  of  the  history  of  the  Hippopotamus  from 
the  time  of  the  ancients. 

If  the  Hippopotamus  be  the  Behemoth  of  Job  (ch.  xL),  we  must 
refer  to  the  well-known  verses  15  to  19,  both  inclusive,  as  the  earliest 
description  of  the  animal  But  the  identity  is  by  no  means  satis&c- 
torily  ascertained.  The  vulgate  uses  the  term  Behemoth,  and  the 
Zurich  version  translates  the  word  by  '  Elephas.'  In  the  edition  of 
the  Bible,  '  imprinted  at  London  by  Robert  Barker,  printer  to  the 
King's  most  excellent  Majestic'  (1615),  Behemoth  is  the  word  in  the 
text,  with  the  following  annotation  : — "  This  beast  is  thought  to  bee 
the  eleohanty  or  some  other  which  is  unknowen."  Bochart,  Ludolph, 
Scbeuchzer,  and  many  others  hold  that  the  Hipp<ipotamus  is  the 
animal  meant ;  while  not  a  few  of  the  learned  have  written  in  support 
of  the  Elephant.  Cuvier  and  others  think  that  though  we  may 
believe  with  Bochart  that  the  Hippopotamus  is  intended,  the  descrip- 
tion in  the  book  of  Job  is  too  vague  to  characterise  it.  Good  comes 
to  the  conclusion  that  some  extinct  pachydermatous  genus  was  pro- 
bably represented  by  the  term ;  and  some  have  lately  even  gone  so 
far  as  to  contend  that  Behemoth  and  the  Iguanodon  of  geologists  are 
identical  I 

Herodotus  (ii.  71)  gives  a  most  incorrect  description  of  what  must  be 
regarded,  from  the  context  and  other  evidence,  as  the  Hippopotsmus. 
This  description  is  borrowed  almost  entirely  by  Aristotle,  who  has 
not  however  given  to  the  animal  a  horse's  taU,  which  Herodotus 
bestowed  upon  it ;  adding,  correctly  enough,  that  its  sice  was  that  of 
the  largest  oxen. 

Aristotle  ('  Hist.  Anim.,'  book  n.  chap,  vil)  thus  describes  the  Hip- 
popotamus : — "  The  Hippopotamus  of  Egypt  has  a  mane  like  a  horse ; 
a  bifurcated  hoof  like  the  ox ;  a  flat  visi^  or  muzzle ;  an  astragalus 
like  the  animals  with  cloven  feet ;  projecting  teeth  which  do  not  show 
themselves  much ;  the  tail  of  a  hog ;  the  voice  of  a  horse ;  and  in  size 
it  resembles  an  ass.  Its  skin  is  of  such  a  thickness  that  spears  aro 
made  of  it."  Now,  there  is  enough  in  this  curious  description  to  lead 
to  the  conclusion  that  Aristotle  meant  no  other  than  the  Hippopota- 
mus ;  there  is  also  quite  sufficient  to  show  that  he  never  saw  the 
animal,  and  that  he  tnisted  to  the  wild  accounts  of  others.  We  trace 
however  the  descriptions  of  Herodotus  and  Aristotle  in  many  of  the 
figures  of  the  animal  which  were  published  after  the  revival  of  letters ; 
for  it  is  worthy  of  remark  that  notwithstanding  the  highly  erroneous 
descriptions  of  ancient  authors,  some  of  whom  must,  one  would  tlunk, 
have  had  an  opportunity  of  seeing  the  animal,  the  portraits  of  it  by 
ancient  artists  on  coins,  &c.,  are,  almost  without  exception,  far  from 
bad  representations  of  the  animal  But  to  return  to  the  ancient 
authors. 

Diodorus  (book  L)  comes  much  nearer  to  the  truth  in  his  descrip- 
tion, at  least  as  to  the  size  of  the  Hippopotamus ;  for  he  says  that  it 
is  five  cubits  in  length,  and  in  bulk  approaches  to  that  of  the 
Elephant.  The  teeth  are  not  badlv  characterised  by  the  same 
author;  but  he  still  leaves  to  the  ammal  the  doven  hoof  and  the 
horse's  tail. 

Pliny  says  of  it  (book  viil  25),  after  treating  of  the  Crocodile  and 
Scincutf "  Major  altitudine  in  eodem  Nilo  belua  hippopotamus  editur," 
and  he  gives  it  the  bifid  hoofs  of  the  ox,  the  back,  mane,  and  neigh 
of  the  horse,  a  flattened  muzzle,  the  tail  and  teeth  of  the  boar, 
adding,  that  though  they  are  hooked  they  are  less  noxious — "  ungulis 
bifidi  quales  bubus,  dorso  equi,  et  jub&,  et  hinnitu,  Tostro  resimo, 
caudA  et  dentibus  aprorum,  adunois,  sed  minus  noxiis."  In  short  he 
seems  to  have  followed  with  very  little  exoeption  the  account  given 
by  AristoUe,  without  attending  to  that  of  Diodorus.  Pliny  adds, 
that  helmets  and  bucklers  are  made  of  its  skin,  which  are  impene- 
trable unless  they  are  softened  by  moisture,  and  ho  speaks  of  its 
feeding  on  the  crops  "depascitur  segetes,"  and  its  caution  in  avoiding 
snarea  In  his  9th  book  and  12th  chapter,  on  the  covering  of  aquatic 
animals  ('  Tegmenta  A.quatiUum'),the  varieties  of  which  he  enumerates, 
he  says,  "iUia  corio  et  pilis  t^;untur,  ut  vituli  et  hippopotami;" 
thus  making  it  haiiy  like  the  seals,  which  we  take  to  oe  meant  by 
'  vituli ; '  and  yet,  with  all  this  monstrous  error,  he  himself  (book 
viil  26)  speaks  of  M.  Scaurus  as  being  the  first  who  had  shown  the 
hippopotamus,  together  with  five  crocodiles,  at  Rome,  during  his 
seaileuiip;  finishing  the  account  however  by  making  the  former 
animal  a  master  of  one  department  in  the  art  of  healing,  in  conse- 
quence of  hb  habit  of  letting  blood  by  pressing  the  vein  of  his  leg 
against  some  very  sharp  stake  when  his  obesity  requires  such  relief. 
We  know  moreover  that  Augustus  exhibited  one  of  these  animals  on 
occasion  of  his  triumph  over  Cleopatra.  (Dion.,  book  11).  We  shall 
only  further  refer  to  the  account  of  Achilles  Tatius  (book  iv.  2), 
which  is,  notwithstanding  some  errors,  perhaps  the  most  correct ;  and 
shall  proceed  to  notice  that,  under  the  later  emperors,  a  considerable 
number  of  Hippopotami  were  introduced  into  the  Roman  shows. 
Thus  Antoninus  exhibited  some,  with  crocodiles,  tigers,  and  other 
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unimala.  CommoduB  showid  fire  on  one  oooadon,  and  killed  some 
of  them  with  hia  own  hand.  Heliogabalus  and  the  third  Gordian 
alBo  exhibited  Hippopotami  Theee  demands  seem  to  hare  produced 
their  effect;  for  aooording  to  MarcellinoB  Ammianui  (bookzxil  16) 
and  others,  the  race  of  Hippopotami  had  disappeared  fix>m  Egypt 
since  the  time  of  the  emperor  Julian.  Favourable  circumstances 
however  must  have  operated  to  restore  it»  as  we  collect  from  the 
account  of  Zerengbi  above  alluded  to  and  others.  That  the  animal 
was  sacred,  in  some  parts  at  least,  appears  from  Herodotus  (book  il, 
'  Euterpe ') :  "  Those  which  are  found  in  the  district  of  Papremis  are 
sacred,  but  in  other  parts  of  Egypt  they  are  not  considered  in  the 
same  Ught"  *  Sonmni  {*  Travels  in  Upper  and  Lower  Egypt '),  who 
quotes  this  passage,  and  also  one  from  Pausanias  (book  iv.  S8),  goes 
on  to  state  that  Uiese  animals  laid  waste  whole  countries  by  ravages 
as  fiaarful  as  their  mae  was  enormous,  and  that  they  were  equally 
formidable  to  man  with  the  crocodile.  From  the  terror  which  they 
inspired,  they  were,  he  asserts,  generally  looked  upon  as  the  symbol 
of  Typhon,  that  giant  who  had  spread  death  and  destruction  among 
the  deities  which  were  worshipped  in  that  quarter;  they  were,  he 
adds,  of  course  the  emblem  Of  mischance  and  of  cruelly,  and  the 
particular  worship  of  them  at  Papremis  must  have  been  practised 
solely  with  the  view  of  appeasing  or  averting  their  rage. 

We  have  mentioned  that  with  few  exceptions,  if  not  with  one  only, 
the  representations  of  the  ancient  artists  have  been  found  faithfiil  to 
nature  when  compared  with  the  descriptions  of  ancient  naturalists 
and  authors.  The  exception  is  the  figure  copied  by  Hamilton 
('  .£gyptiaca,'  pi  xxiL),from  one  of  the  caves  of  Beni-Hanan,  in  which 
the  feet  are  represented  as  cloven,  and  the  lower  tusks  are  so  enormous 
as  to  render  it  impossible  that  Uiey  should  be  covered  by  the  lips, 
whereas  the  largely  developed  muazle  and  its  consequent  concealment 
of  the  tusks  are  portrayed  upon  most  of  the  ancient  figures  and 
coins.  We  do  not  consider  the  figure  found  by  Belzoni  as  an 
exception,  because,  as  the  author  of  the  amusing  book  on  Egyptian 
Antiquities  observes,  the  designer  sometimes  placed  on  one  animal  a 
part  taken  from  another,  and  that  mentioned  by  Belzoni  was  a  calf 
with  the  head  of  a  Hippopotamus.  Though  the  details  of  the  teeth 
and  feet  are  not  correct  in  the  figure  on  the  plinth  of  the  statue  of 
the  Nile  formerly  in  the  Vatican,  and  afterwards  taken  to  the  French 
Museum,  its  general  contour  is  good ;  and  the  animid  occurs  in  other 
sculptures  and  in  mosaics  very  characteristically  represented.  Some 
of  these,  that  of  the  Vatican  above  mentioned,  for  instance,  may 
have  given  rise  to  the  story  of  the  enmity  borne  towards  the  croco- 
dile by  the  Hippopotamus,  which  in  that  sculpture  holds  a  crocodile 
in  its  mouth.  On  medals  and  coins  of  the  Roman  emperors  the 
Hippopotamus  often  appears,  sometimes  with  the  crocodile,  sometimes 
without.  Those  of  the  emperors  Trajan,  Hadrian,  and  Philip,  or 
rather  of  Marda  Otadlia  Severe,  Philip's  wife,  will  occur  to  some  of 
our  readers. 

In  more  modem  times  we  have  the  descriptions  of  Isidore  of  Seville, 
Vincent  de  Beauvais,  Albertus  Magnus,  James  of  Vitry,  and  all  more 
or  less  fabulous ;  but  Abdailatif  gives  a  very  good  account  of  the 
animal  Belon  and  Qillius  however  seem  to  have  been  the  first 
among  the  modems  who  actually  saw,  or  at  least  who  have  recorded 
that  they  saw  the  animal  alive.  They  both  saw  it  at  Constantinople, 
and  perhaps  they  saw  the  same.  Sonnini  seems  to  doubt  whether 
the  animal  which  Belon  saw  was  a  hippopotamus  ('  Travels  in  Upper 
and  Lower  Egypt,'  vol  iii),  and  quotes  Matthiolus,  who  speaks  very 
slightingly  of  Belon ;  but  a  perusal  of  that  accurate  observer's 
account  will,  we  think,  satisfy  the  most  scrupulous  that  he  saw  a 
living  Hippopotamus ;  he  even  alludes  to  the  differences  between  the 
C/ores  of  that  animal  on  ancient  works  of  art  and  the  specimen 
which  he  had  before  his  eyes,  and  rectifies  the  error  in  the  figure  on 
the  plinth  of  the  statue  of  the  Nile,  which  has  five  toes  instead  of 
four.  Of  the  teeth  indeed  he  only  remarks  that  they  approach  to 
those  of  a  horse.  Qesner  does  little  but  quote  Belon ;  and  without 
detaining  the  reader  with  the  desoriptlons  of  Zerenghi,  who  is  above 
alluded  to,  which  were  good,  or  the  compilation  of  Aldrovandus, 
who  did  not  use  the  figure  of  Zerenghi,  but  another  sent  to  him  from 
Padua  (Cuvier  thinks,  by  Prosper  Alpinus),  or  the  good  description 
and  more  accurate  representation  given  bv  Fabius  Colunma,  we  come 
to  Lndolph,  who,  in  his  *' History  of  Ethiopia,'  givea  an  entire  flguro 
on  a  laiige  scale.  This  is  the  beet  which  haa  been  hitherto  published ; 
but  the  teeth  are  exaggerated,  and  a  treat  deal  too  much  expoeed, 
and  the  ears  are  rather  long.  Below  this  iA  a  figure  of  "  the  sea-horse, 
putting  up  his  head  above  the  watet;  thence  called  the  river-horse 
by  the  Ghraekes."  The  head  and  neck  alone  are  visible;  but  the 
exaggeration  and  exposure  of  the  teeth  aro  continued,  and  the 
draftsman,  by  lengthening  the  neck,  head,  and  earn  has  given  a  much 
more  horse-like  character  to  the  figure.  Thevenot,  in  his  '  Voyage  to 
the  Levant^'  very  fiurly  describes  an  individual  killed  in  his  time 
(1658)  near  GKrgeh,  and  taken  to  Cairo. 

The  date  of  the  last  of  these  authors  is  1689,  but  in  1785  the 

*  The  following  it  the  entire  paiiage :— "Hippopotami  are  held  laored  in  the 
Nome  of  Papremis;  but  they  are  not  held  lacred  by  the  reet  of  the  Egyptians. 
Their  nature  and  form  are  these :  the  animal  is  four-footed,  blsulcated,  with 
hoofk  like  thoee  of  an  oz,  a  flat  note,  a  horse's  mano,  prominent  teeth,  and  the 
tail  and  voiee  of  a  horse.  In  size  it  is  as  large  as  the  greatest  oz.  The  skin  is 
BO  thick  that  when  dried  the  shafts  of  darta  are  made  of  it.'* 


work  of  Prosper  Alpmus  was  published,  and  obscured  the  subject 
again  by  giving  a  representation  of  two  stuffed  skins,  the  one  of  a 
large  femue  animal,  and  the  other  of  her  fcstus,  which  he  had  seen 
in  the  house  of  the  Pasha  of  Cairo.  These  wero  the  skins  of  two 
Hippopotami,  but  the  skulls  had  been  withdrawn,  and  the  absence  of 
the  projecting  teeth  led  Prosper  to  the  conclusion  that  he  had  at  last 
found  in  this,  which  he  took  for  a  distinct  creaturo,  the  animal 
represented  by  the  ancient  artists,  forgetting,  or  mora  probably  not 
knowing,  that  when  the  Hippopotami  of  the  present  day  keep  their 
mouths  closed  no  tooth  is  visible. 

We  need  not  detain  the  reader  with  a  roferonce  to  the  figures  and 
descriptions  given  by  other  soologists,  as  Qrow,  A.  Jnasieu,  Daubenton, 
Pallas,  Buffbn,  Ac,  but  shall  come  at  once  to  Linnaus,  and  this  will 
bring  us  to  the  question  of  the  geographical  distribution  of  the 
genus,  and  of  the  number  of  species. 

Linnaeus,  in  his  last  edition  of  his  '  Bystema  Naturae^'  gives  only 
one  species,  Hippopotcunua  amphihku,  and  places  its  habitat  "in  Nilo 
et  Bambolo  Afric»,  et  ad  ostia  fiuviorum  Asiss." 

Africa  appears  to  be  the  only  quarter  of  the  globe  in  which  this 
form  exists ;  and  though  Onesicritus  (Arrian, '  India,'  a  6)  pUoes  the 
Hippopotamus  in  the  Indus,  Strabo  (690,  707,  Cksaub.)  seems  to 
prefer  the  testimony  of  Aristobulus  in  contradiction  of  the  fact,  and 
Pausanias  (iv.  34)  agrees  with  Strabo.  Cuvier,  who  hsa  collected 
almost  all  the  learning  on  this  subject^  well  obaerves  that  no  traveller 
of  credit  hsa  reported  that  it  has  been  found  on  the  .oontinent  of 
India.  He  remans  that  Buffbn  gave  no  credence  to  the  testimony 
of  Michael  Boyn,  who  states  China  to  be  one  of  the  localities ;  he 
observes  that  it  is  nearly  without  authority  that  Linnseua  supposes 
the  animal  to  occur  at  the  mouths  of  the  rivers  of  Ana,  and  is  of 
opinion  that^.  Favgas  appears  to  be  well  authorised  in  denying  that 
it  is  to  be  found  on  the  continent  of  India^ 

Marsden  includes  the  Hippopotamus  among  the  animals  of  the 
islands  of  Sumatra  and  Java;  but  Cuvier  ('Oaeemens  Fossiles*) 
enters  into  an  interesting  discussion,  well  worthy  of  the  perusal  of 
the  reader,  to  ahow  that  Marsden  is  mistaken ;  and  in  addition  to  his 
alignments,  he  brings  forward  the  fact  that  Messrs.  Diard  and 
Duvaucel,  who  travelled  over  a  considerable  part  of  Java  and  Sumatra 
in  different  directions,  could  not  find  a  Hippopotamus,  though  they 
succeeded  in  obtaiuing  two  species  of  Rhinoceros  and  a  Tapir.  Upon 
the  whole  evidence  at  present  known,  it  seems  to  be  established  that 
the  geographical  distribution  of  this  pachydermatous  form  is  confined 
to  the  great  rivers  and  lakes  of  Africa. 

We  now  oome  to  the  question  of  how  many  species  of  Hippo> 
potamuB  at  present  exist. 

M.  Desmoulins  ('Journal  do  Physiologic,'  &a,  par  F.  Magendie, 
tome  V.)  gives  osteological  ressons,  drawn  principally  ttom  the  differ- 
ences in  the  skull,  for  distinguishing  at  least  two  species  of  Hippo- 
potamus. And  upon  the  whole  it  must  be  allowed  that  he  appears 
to  be  borne  out  in  his  position  that  the  distinctions  between  the  two 
species,  one  of  whidi  he  designates  as  the  Hippopotamus  of  the  Cape 
(ff,  Oapetmt),  and  the  other  as  the  Hippopotaonus  of  Senegal  iff. 
SenegaUneii),  aro  as  strong  as  those  on  which  Cuvier  founded  nis 
specific  separation  of  the  Fossil  Hippopotamus  from  that  of  the 
Ciape.  M.  Desmoulins  is  further  of  opinion  that  it  is  not  impossible 
that  the  Hippopotamus  of  the  Nile  differs  specifically  from  the  other 
two.  The  external  differonoes  do  not  appear  to  be  considerable,  if 
any.  M.  Desmoulins  indeed  romazks,  that  of  40  Hippopotami  seen 
by  M.  Caillaud  in  the  Upper  Nile,  two  or  three  wero  bluish-blaok,  all 
the  others  reddish ;  and  M.  Desmoulins  even  hints  that  thero  may  be 
two  species  in  that  river.  The  latter  adds  that  of  the  two  Hippo- 
potami of  the  Cape  possessed  by  the  Paris  Museum,  one  is  black, 
the  other  reddish ;  but  he  considers  that  the  numerical  disproportion 
observed  between  the  individuals  of  the  two  colours  in  the  Nile  can 
hardly  admit  of  a  sexual  solution.  We  have  examined  several  akuUs 
of  Hippopotami,  and  some  of  them  certainly  prosent  many  atriking 
differences  ;^  but  it  should  be  romembered  that  safe  inferences  as  to 
specific  distinction  can  only  be  drawn  from  a  very  extensive  exami- 
nation of  skeletons,  combined  with  unquestionable  data  as  to  the 
localitv,  age,  and  sex  of  the  subjects  examined. 

With  regard  to  the  supposed  two  Nilotic  species,  thero  is  reason 
for  considerable  doubt;  nor  is  much  weight  to  be  attached  to  the 
alleged  differonce  of  colour.  The  animal  in  the  water  and  out  of  it 
presents  a  very  different  appearance;  and,  to  say  nothing  of  the 
possibility  of  a  difference  in  the  case  of  sex,  there  is  every  probability 
that  some  change  in  the  colour  may  take  place  as  the  animal  advances 
io  age.  We  have  seen  the  remark  of  Le  Vaillant  aa  to  the  difference 
of  oolour  when  the  skin  is  dry,  when  it  is  only  moist,  and  when  the 
animal  in  full  life  is  walking  at  the  bottom  of  the  river. 

It  need  hardly  be  observed  that  the  Romans  must  have  derived 
their  Hippopotami  from  Northern  Africa;  and  as  we  have  given 
Spairmann's  description,  among  othera,  of  the  noise  made  by  the 
southern  animal,  we  may  be  excused  perhaps  for  remarking  that 
Burokhardt  ('Travels  in  Nubia')  describes  the  voice  of  the  Hippo- 
potamus as  a  harsh  snd  heavy  sound,  like  the  croaking  or  groaning  of 
a  large  wooden  door.  This  noise,  he  says,  is  made  when  the  animal 
raises  its  huge  head  out  of  the  water  and  when  he  retires  into  it  again. 
We  may  also  add,  with  regard  to  the  alleged  disappearance  of  the 
Hippopotamus  from  Lower  B^gypt^  that^  as  Cuvier  remarks^  tiie  French 
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mTUu  nttoohcd  to  Uia  aipeditiDn  to  Egjpt,  who  uoand«d  the  Jfile 
iibove  Syeno,  did  not  meet  with  one. 

We  now  come  to  an  intere»tiiig  period  in  the  hiitory  of  the  Hippo- 
potamuii,  its  uriTsl  in  Europe  in  modem  timen,  and  ita  appeiLnnoa 
for  tile  flrat  time  within  the  bittorioal  period  in  Ureat  BrituD.  On 
the  11th  of  Dsoember  1819  Ur.  Mitchell  Dommuniaated  to  the  Zoolo- 
gioal  Societj,  nt  it«  eTsning  meeting,  the  fact  that  a  lire  Hippopotamus 
hod  been  lecurad  for  the  OordeDs  in  Regent'i  Park.  Ha  then  read  the 
(bllowing  eitnot  from  a  letter,  addreaed  to  him  by  the  Hon.  C.  A. 
Humj,  dated  Cniro,  Norember  Iflbh,  1819  :~ 

"  It  ix  with  the  greeteat  utiafaetioa  that  I  communioate  to  yoa  the 
inteUigenca  that  I  hare  lucceeded  in  obtaining  for  the  Societ;  a  live 
Hippopolsmui.  It  is  now  in  a  yiud  at  Che  back  of  mj  hou«e,  and 
appareutly  in  perfect  health  :  you  cannot  be  more  anxious  than  I  un 
that  I  may  be  able  to  keep  it  through  the  winter,  aod  send  it  to  jou 
aafe  in  the  apring.  It  ia  on!;  five  or  six  months'  old,  and  still  Iitcs 
entire!;  on  milk.  I  think  a  fresh  importation  of  cows  will  be  neces- 
sary in  Cairo,  aa  our  little  monster  tflkei  about  thirty  quarts  of  milk 
daily  for  his  share  already.  H.  H.  Abbaa  Pasha  has  been  most  liberal 
in  haviog  the  animal  brought  hsre  at  hia  own  expense  from  the  White 
Nile.  A  lieutenant  ■□'!  a  (Mrty  of  ten  Nubian  soldien  formed  his 
escort ;  a  boat  was  built  on  porposs  for  him,  and  the  viceroy  sent  him 
to  my  bouie  io  cbai^  of  the  ehiof  ofBoer  of  his  palace.  I  may  also 
mention  tlut,  by  his  Higtmeaa's  orders,  another  otBoer  witii  a  party  of 
soldiers,  ia  itill  out  OD  the  White  Nile  charged  with  the  duty  of 
securiog  a  yoDug  female  for  us,  so  that  I  urn  not  without  hope  of 
sending  yon  the  pair  together." 

In  another  letter  (he  name  gentleman  writes — 

"  The  Hippopotamus  is  quite  well,  and  the  delight  of  STcry  one  who 
sees  him.  He  is  a]  tame  and  playful  as  a  Newfoundluid  puppy  j 
knows  his  keepen,  and  folloiTB  them  all  over  the  court-yard  :  in  short, 
if  he  continuea  geotle  and  intelligent,  as  he  promises  to  be,  he  will 
be  the  most  attnictiTe  object  ever  seen  in  our  garden,  and  may  be  j 
taught  all  the  triciu  usually  performed  by  the  elephant."  I 
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bad  then  been  bom  about  tiro  di^  It  wai  so  small  that,  in  hia 
delight  at  having  accompliahed  the  pasha's  order,  he  seised  it  in  hk 
armi,  and  would  have  carried  it  to  the  boat,  whieh  waited  on  him, 
had  not  tho  slimy  exudation  which  is  lavishly  poured  forth  from 
uinntnerable  porca  in  the  akin  of  the  young  Hippopotamus  rendered 
it  so  alippery,  that  he  was  entinily  unable  to'  retun  his  hold.  'The 
animal,  having  thus  slipped  from  his  grasp,  all  but  eaoaped  into  the 
Nile,  where  the  mother  douhttess  was  lying  near  at  hand.  The 
hunter,  however,  with  the  preseooa  of  mmd  which  eharaoterisei  a 
good  iporteman,  seised  his  ipear,  uid  with  the  sharp  side-book,  which 
has  been  in  fuhion  in  Kgypt  for  three  thousand  years  or  more,  he 
sticoeeded  in  arrating  the  headlong  plunge  of  his  piiM,  without 
indicting  greater  iT^i^T  upon  him  than  a  skin-woond,  which  is  maAMl 
by  the  Bcar  upon  his  ribs  to  this  day. 

"The  long  voyage  down  the  river  was  Suoswsftillraeeom^isbed  in  « 
boat  which  had  been  built  for  the  purpose  by  the  viceroy's  order,  and 
'  Obaysch,'  as  they  named  the  Hippopotamus  from  his  birth-pUce,  wu 
safely  delivered,  in  November  1849,  after  a  journey  of  four  months, 
into  the  caie  of  the  Hon.  C,  A.  Hunay,  through  whose  powerful 
influenoe  the  viceroy  had  been  prevailed  on  to  exert  his  power  and 
BSKiat  tlie  Society  in  an  objeot  for  which  all  exertions  of  their  own 
had  failed. 

"  Obaysoh  ipent  his  first  winter  in  Cairo,  under  the  charge  of  his 
present  intelligent  keeper,  Hamet  Saaffl  Conaana,  a  Nubian  Arab 
whom  Mr.  Mnrray  engaged  tor  the  purpose.  In  May  18iiO  proper 
preparationa  were  made,  with  the  obliging  co-operation  of  the  direO' 
tora,  in  tho  Peninsular  and  Oriental  Steam  Navigation  Company's  ship 
Eipon,  for  the  transport  from  Aleiandria,  and  on  the  Soth  of  that 
mooth  the  fint  Hippopotamus  which  had  breathed  on  Roglish  soil 
since  the  deluge  was  landed  auooeasfuUy  on  the  quay  at  Southampton, 
and  liberated  in  the  Oardeas,  from  hia  travelling  house,  at  ten  o'clock 
the  same  evening.  On  emerging  from  tho  door  of  it  he  followed 
Hamet,  who  has  scarcely  ever  left  him  during  the  whole  voyage  from 
Cairo,  into  the  building  which  had  been  prepared  for  btm,  and  iutantly 


Tho  animal  referred  to  bx  the  above  letter  arrived  in  England  on 
the  aSth  of  May.  The  following  account  of  its  capture  and  liabita  in 
theQardena  is  taken  from  Mr.  Mitchell's  'Popular  Guide"  to  the 
menagerie  of  tho  Society.  A  house  and  tffo  tanks  have  been  elpreesly 
built  for  the  accommodation  of  this  animal : — 

"  Since  the  imperial  exhibitions  in  the  Circus  at  Rome,  no  living 
Hippopotamus  has  bean  imported  into  Europe,  except  the  young  male 
whieh  the  Society  poaaeaaeB.  Tho  difficulty  of  obtaining  auch  an 
animal  may  be  conjectured  from  the  fact,  that  after  the  viceroy  of 
Egypt  had  determined  to  present  one  to  the  Society,  it  became  neces- 
sary for  hia  Highneti  to  despatch  an  expedition  to  the  Upper  Nile  for 
tho  purpose  of  making  the  capture,  and  that  lucceaawsa  onlv  achieved 
ftflar  two  thousand  miles  of  the  river  had  been  ascended.  In  the 
montbof  July,  1B19,  the  chief  hunUman  of  the  party,  In  searching 
tho  reedy  margin  of  an  island  in  the  White  Niln,  called  Obaysch,  at 
la>t  diaoovered  a  little  Hippopotamna  calf,  which,  as  he  oonjocturad. 


indulged  in  a  long-continued  bath.  The  ten  honra  whioh^  dftpsad 
between  hia  removiU  frem  the  steamer  at  Southampton,  and  his  arriTsl 
in  the  Regent's  Park,  is  the  longest  period  daring  which  he  has  ever 
been  without  access  to  water. 

"  The  slow  respiration  of  the  Hippopotamus  enable*  him  to  remain 
for  long  intervalB  beneath  the  enrfHOe,  and  tho  organisation  both  of 
the  ears  and  nostrili  are  beautifully  adapted  tor  this  condition  of  hit 
existence.  The  enormous  size  to  which  these  animsls  grow  has  been 
recorded  bj  every  African  traveller,  and  Is  aufficlently  Indicated  by 
the  skulls  which  are  found  in  almost  every  mnaeum.  An  adult  male 
in  good  condition,  measuring  five  feet  at  the  shoulder,  would  certainly 
have  three  times  the  present  bulk  of  Obaysoh,  who  haa  moat  probahjy 


fast  undi 
would  have  done  in  his  n 

"The  principal  food  of  the  Hipp 
ftppeara  to  be  young  grass,  grssn  com 


the  treatment  ha  has  experienced  ai 
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of  ahrubfl,  and  probably  some  of  tbe  great  water-plants  which  abound 
in  the  African  rivers. 

''  Obaysch  consumes  about  one  hundred  pounds  weight  daily  of 
hay,  chaff,  com,  roots,  and  green  food.  For  the  first  year  he  was  fed 
almost  entirely  on  cow's  milk  and  Indian  corn-meal  finely  ground ; 
and  there  is  no  doubt  whatever  that  aiiy  of  the  great  animals, 
technically  called  Pachyderms,  such  as  the  Elephants  and  Rhinoceros, 
might  be  reared  by  residents  in  Africa  with  perfect  success  in  the  same 
manner.  The  African  Elephant  and  the  Auican  Rhinoceros  are  still 
wanted  for  the  Society's  collection. 

"The  Hippopotamus  now  only  exists  in  Africa;  it  is  found  in  the 
rivers  of  the  tsouth  and  west,  as  well  as  in  the  Nile ;  and  there  is  also  in 
some  of  the  western  rivers  a  pigmy  species,  of  whose  skull  a  cast  was 
presented  to  the  Society  by  the  Ute  Dr.  Morton  of  the  United  States." 

A  hippopotamus  has  also  been  recently  exhibited  in  the  Jaidin  des 
Plants  in  Paris,  but  it  died  a  few  months  after  its  arrival. 

On  Saturday,  July  22nd,  1854,  A  second  specimen,  a  female,  of  this 
interesting  animal  was  safely  deposited  in  the  Qardens  of  the  Zoolo- 
gical Society.  At  this  date  it  was  about  four  months  old,  and  weighed 
above  a  ton.  It  was  fed  by  its  keeper  opening  its  mouth  with  his 
hand,  which  he  thrust  down  its  throat,  covered  with  milk  and  corn- 
meal.  It  was  ascertained  that  this  creature  was  not  insensible  to 
music,  and  when  any  one  of  the  musicians  on  board  the  vessel  in 
which  it  was  brought  played  his  instrument  near  it,  she  invariably 
raised  her  head  in  the  attitude  of  listening.  The  keeper,  also  an  Arab 
snake-charmer,  was  in  the  habit  of  exciting  the  attention  of  his  charge 
by  a  kind  of  musical  call,  which  it  answered  by  vibrating  its  great 
bulk  to  and  fro  with  evident  pleasure,  keeping  time  to  the  measure  of 
his  keeper's  aong. 

The  uses  of  the  Hippopotamus  to  man  are  certainly  not  many,  but 
when  we  look  at  the  enormous  ripping  chisel-like  canines  of  the  lower 
jaw,  and  the  lower  indsors  formed  for  uprooting,  we  cannot  but  think 
that  such  an  animal  must  be  an  active  agent  in  clearing  rivers  from 
the  greater  water-plants  which  might  in  time,  if  left  undisturbed,  go 
far  to  convert  the  running  stream  into  a  sluggish  swamp.  With 
regard  to  minor  details,  the  flesh  of  this  Wasser  Ochs  is  much  esteemed 
as  an  article  of  food.  In  the  first  catalogue  of  the  African  Museum 
we  read  that  it  is  much  in  request  both  among  the  natives  and  the 
colonists,  and  that  the  epicures  of  Cape  Town  do  not  disdain  to  use 
their  influeoce  with  the  country  farmers  to  obtain  a  preference  in  the 
matter  of  Sea-Cow's  Speck,  as  the  fat  which  lies  immediately  tmder 
the  skin  is  called  when  salted  and  dried.  Nor  are  the  whips  which 
are  made  of  the  skin  of  the  Hippopotami  of  the  Nile  thought  lightly 
of  in  the  neighbouring  countries.  They  are  said  to  be  made  by  cutting 
the  fresh  skin  into  triangular  strips  some  five  or  six  feet  in  length : 
one  extremity  of  the  strip  is  pointed,  and  it  gradually  widens  till  the 
breadth  at  the  opposite  extremity  is  equal  to  the  intended  circum- 
ference of  the  bulk  of  the  whip.  The  strip  is  then  rolled  up  so  as  to 
form  a  sort  of  conical  pipe,  is  firmly  tied  to  keep  it  in  place,  and  dried 
in  the  sun.  When  all  is  finished  a  light  and  elastic  whip  is  produced. 
But  there  is  no  part  of  the  hippopotamus  in  more  request  than  the 
great  canine  teeth,  the  ivoxy  of  which  is  so  highly  valued  by  dentists 
for  making  artificial  teeth.  No  other  ivory  keeps  its  colour  equally 
well  ;*  and  these  canine  teeth  are  imported  in  great  numbers  to  this 
country  (where  more  are  sent  in  the  first  instance  than  anywhere  else 
perhaps)  for  this  purpose,  and  sell  at  a  very  high  price.  From  the 
dosenei'S  of  the  ivory,  the  weight  of  the  tooth,  a  portion  only  of  which 
is  available  for  the  artificial  purpose  above  mentioned,  is  heavy  in 
proportion  to  its  bulk ;  and  the  article  fetches,  or  did  fetch,  upon  an 
average,  about  thirty  dtiilliogs,  more  or  less,  per  pound.  One  of  the 
specific  distinotioqs  pointed  out  by  M.  Desmoulins  is  the  comparative 
abrasion  of  the  canines  in  the  suppceed  two  species ;  and  we  would 
call  the  attention  of  the  curious  who  deal  in  these  teeth  to  this 
circumstance  and  the  papers  above  quoted. 

FottU  ffippopotami. 

The  remains  of  several  species  of  Hippopotamus  have  been  found 
which  are  now  extinct.  Amongst  others,  the  following  have  been 
recorded : — B.  antiquutf  H,  minor,  H,  mtdwM,  and  J7.  minmtit.  These 
have  been  found  in  the  tertiary  beds  of  Europe.  A  lai^er  species 
than  any  of  these  has  been  found  in  Great  Britain,  and  identified  by 
Professor  Owen  with  H,  maior,  Cuv.  The  following  notice  of  this 
species  occurs  in  his  '  History  of  British  Fossil  Mammals :' — 

"In  glancing  retrospectively  towards  the  dawn  of  the  scientific 
invesUgation  of  fossil  remains,  one  is  struck  with  Uie  early  introduc- 
tion of  the  idea  that  the  Hippopotamus  l\ad  contributed  to  those 
found  in  the  temperate  latitudes  of  Europe  :  this  amphibious  quad- 
ruped seems  in  fact  to  have  been  the  first  to  which  large  fossil  bones 
and  teeth  were  referred,  after  the  notion  that  they  were  relics  of  giants 
of  the  human  species  began  to  be  exploded. 

"  Thus  the  learned  Saxon  scholar  Somner  acquaints  us  that  some 
who  had  seen  the  Chatham  fossils  were  of  opinion  that  they  were 
bones  of  a  river-horse ;  and  the  antiquarian  Douglas  misinterpreted 
in  like  manner  the  jaw  and  teeth  of  a  rhinoceros,  much  of  the 
ingenious  speculations  in  his  '  Dissertation  on  the  Antiquity  of  the 
Earth '  being  based  on  the  assumption  that  the  fiuviatile  deposits  at 

*  Fsusanlas  (viii.  46)  mentions  the  itatue  of  Dindymcae,  whose  faoe  was 
fvrme4  of  these  t«eth  instead  of  elephant'a  ivory. 


Chatham,  in  the  instance  which  he  describes,  had  yielded  '  bippopo- 
tamio  remains.'  'When  we  consider,'  he  says,  'the  great  distance 
from  the  Med  way  to  the  Nile,  or  other  rivers  near  the  tropics  where 
these  kind  of  animals  are  now  known  to  inhabit,  and  when  we  have 
no  authority  firom  the  Pentateuch  to  conclude  that  any  extraordinary 
convulsion  of  nature  had  impelled  animals  at  that  period  from  their 
native  regions  to  countries  so  remote,  so  we  have  no  natural  inference 
for  concluding  that  the  deluge  was  the  cause  of  this  phenom«uion. 
Taking  into  consideration  the  geological  features  of  the  stoatum  of  the 
river  soil,  he  concludes  '  that^  as  the  hippopotamus  is  known  to  be 
the  inhabitant  of  muddy  rivers  like  those  of  the  Nile  and  the  Medway, 
it  should  therefore  argue  that  this  animal  was  the  inhabitant  of  those 
regions  when  in  a  state  of  olimature  to  have  admitted  of  its 
existence.' 

"  This  conclusion  is  essentially  correct,  though  baaed  in  the  pre- 
sent instance  on  wrong  premises :  neither  the  organic  remains  from 
Chatham,  any  more  than  those  from  Chartham,  having  appertained 
to  a  '  river-  or  sea-bred  creature.'  The  genus  of  land-quadrupeds  to 
which  these  fossils  actually  belonged  is  nevertheless  at  the  present 
day  as  much  confined  to  the  tropics  as  the  hippopotamus.  No  long^ 
time  elapsed  before  true  hippopotamio  remains  were  found  in  the  same 
depobits  which  had  yielded  the  bones  and  teeth  of  the  rhinoceroaee. 
It  was  most  probably  from  fresh-water  marl  that  the  entire  skull  of 
the  hippopotamus  was  obtained,  which  is  stated  in  Lee's  '  Natural 
History  of  Lancashire '  to  have  been  found  in  that  county  under  a 
peat-bog,  and  from  which  work  Dr.  Buckland  has  copied  the  figure 
given  in  plate  xxiL,  fig.  5,  of  the  '  ReliquiaB  Diluvianie.'  From  the 
indication  of  the  second  pre-molar  in  this  figure  we  may,  I  think, 
discern  the  greater  separation  of  that  tooth  from  the  third  pre-molar, 
which  fonns  one  of  the  marks  of  distinction  between  the  fossil  and  recent 
hippopotamus.  Mr.  Parkinson,  in  the  third  volume  of  his  *  Organic 
RemaLns,'  4to.,  1811,  p.  875,  treating  of  the  Hippopotamus,  says, '  In 
my  visits  to  Walton,  in  Essex,  I  have  been  successful  in  obtaining  some 
remains  of  this  animal.'  These  fossils  are  now  in  the  museum  of  the 
Royal  College  of  Surgeons,  and  are  referrible  to  the  extinct  species  sub- 
sequently determined  by  Cuvier  in  the  second  edition  of  the '  Ossemens 
Fossiles,'  under  the  name  of  ffippopotamut  major.  The  fir^t  specimen, 
cited  by  Mr.  Parkinson  as  '  an  incisor  of  the  right  side  of  the  lower 
jaw,'  is  the  great  median  incisor,  which  when  entire  must  have  been  18 
inches  in  length.  It  has  lost  much  of  its  original  animal  matter,  and 
is  considerably  decomposed.  This  tooth  may  be  distinguished  from 
the  straight  inferior  tusk  of  the  Mastodon  by  its  partial  investment 
of  enamel ;  or  when  this  is  lost,  as  in  the  decayed  specimen  from  the 
till  at'Walton,  by  the  fine  concentric  lines  on  the  fractured  surface  of 
the  ivory,  the  corresponding  surface  in  the  tusk  of  the  Mastodon  pre- 
senting the  decussating  curvilinear  striae.  The  second  specimen  from 
Walton  is  thus  described  by  Mr.  Parkinson : — '  The  point  of  an  inferior 
canine  tooth  or  tusk,  measuriug  full  nine  inches  in  circumference,  and 
having  seven  inches  in  length  of  triturating  surface.'  From  the  great 
size  of  this  tooth  it  is  very  likely  to  have  belonged  to  the  same  animal 
to  which  the  preceding  tooth  belonged.  Besides  the  longitudinal 
strise  and  grooves  observable  in  the  enamel  of  its  sides  and  inferior 
parts,  it  is  characterised  by  strong  transverse  rugous  markings,  which 
are  placed  at  nearly  regular  distances  of  about  two  inches,  and  are 
observed  to  exist  in  the  same  manner  on  the  fragment  which  joins 
to  it  The  third  specimen  described  «in  that  work  is  a  fragment  of 
the  left  lower  canine  tusk  of  a  young  hippopotamus;  it  had  scarcely 
come  into  use,  and  the  pulp  cavity  extends  to  near  the  apex  of  the 
conical  and  unworn  crown.  From  the  absence  of  the  tmnsverse 
rugous  markings  in  the  enamel,  and  the  roundness  of  the  circum- 
ference of  this  first-formed  portion  of  the  tusk,  Mr.  Parkinson  was 
induced  to  suspect  that  it  might  have  belonged  to  the  small  hip- 
popotamus ;  but  similar  modifications  are  observable  in  the  recently- 
protruded  tusk  of  the  young  African  hippopotamus,  aud  are  doubtless 
due  to  the  immaturity  of  the  individual  of  the  fossil  species  which 
yielded  this  small  tusk. 

"  Mr.  Parkinson  says,  '  Remains  of  the  Hippopotamus  have  been 
found,  I  am  informed,  in  some  parts  of  Gloucestershire,'  and  prior  to 
the  publication  of  the  third  volume  of  the  *  Organic  Remains,'  Sir 
Everard  Home  had  deposited  in  the  museum  of  the  College  of  Sur^ 

Sons  a  tooth — ^the  third  pre-molar,  right  side  upper  jaw — of  the 
ippopotamut  major,  Cuv.,  which  had  been  dug  up  in  a  field  called 
Burfield,  in  the  parish  of  Leigh,  five  miles  west  of  Worcester.  Mr. 
Strickland's  valuable  observations  on  the  fiuviatile  deposits  in  the 
valley  of  the  Avon,  have  confirmed  these  indications  of  the  remains  of 
the  hippopotamus  in  that  locality,  and  have  thrown  much  light  on  the 
conditions  under  which  the  extinct  species  of  that  now  tropical  genus 
of  Pachyderms  formerly  existed  in  the  ancient  waters  that  deposited 
those  sands.  Mr.  Parkmson  lastly  cites  the  remarkable  discovery  by 
Mr.  Trimmer  of  the  remains  of  the  hippopotamus  in  the  fresh-water 
deposits  at  Brentford,  an  account  of  which  Mr.  Trimmer  afterwards 
communicated  to  the  Royal  Society,  with  excellent  figures  of  the 
principal  fossils  of  the  hippopotamus  and  of  those  of  the  maomioth, 
rhinoceros,  and  a  large  deer  therewith  associated. 

"  These  specimens  were  collected  in  two  brick-fields ;  the  first  about 
half  a  mile  north  of  the  Thames  at  Kew  Bridge,  and  with  its  surfiaoe 
about  25  feet  above  that  river  at  low  water.  The  strata  here  are : — 
Ist^  sandy  loam,  from  six  to  seven  feet^  the  lowest  two  feet  slightly 
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cfdcftreous;  this  yieldB  no  oi^ganio  remains.  2nd,  sandy  gravel  a  few 
inches  thick,  with  fluviatile  shells  and  a  few  bones  of  land  animals. 
Srd,  loam,  slightly  calcareous,  firom  one  to  five  feet ;  between  this  and 
the  next  stratum  peat  frequently  intervenes  in  small  patches  of  only  a 
few  yards  wide  and  a  few  inches  thick :  here  bones  and  horns  of  ox  and 
deer  occur,  with  fresh-water  shells.  4th,  gravel  containing  water; 
this  stratum  varies  from  two  to  ten  feet  in  thickness,  and  is  always 
deepest  in  places  covered  by  peat;  in  it  were  found  the  remains  of 
the  mammoth,  teeth  of  the  hippopotamus^  and  horns  and  teeth  of 
the  aurochSb  This  stratum  like  the  fresh-water  deposits  at  Clacton, 
with  similar  mammalian  fossils,  rests  upon  the  Eocene  London  day, 
the  foassils  of  which  are,  as  Mr.  Trimmer  correctly  observes, '  entirely 
marine.' 

"  The  first  stratum  in  the  second  brick-field  is  a  sandy  loam,  calcareous 
at  its  lower  part,  eight  or  nine  feet  thick,  in  which  no  oiganic  remains 
were  observed.  In  the  second  stratum,  -oonsisting  of  sand,  becoming 
oofurser  towards  the  lowest  part,  and  ending  in  sandy  gravel  from  three 
to  eight  feet,  *  were  found  always,  within  two  feet  of  Uie  third  stratum, 
the  teeth  and  bones  of  the  hippopotamus,  the  teeth  and  bones  of  the 
elephant,  the  horns,  bones,  and  teeth  of  several  species  of  deer  and 
ox,  aud  the  shells  of  river  fish.  The  remains  of  hippopotami  are  so 
extremely  abundant,  that  in  turning  over  an  area  of  120  yards  in  the 
present  seaoon,'  <I812)  'parts  of  six  tusks  have  been  found  of  this 
animaL'  Mr.  Trimmer  addd,  that  '  the  gravel  stones  in  this  stratum 
do  not  appear  to  have  been  rounded  in  the  usual  way  by  attrition, 
and  that  the  bones  must  have  been  deposited  after  the  flesh  was  off, 
because  in  no  instance  have  two  bones  been  found  together  which  were 
joined  in  the  living  animal ;  and  farther,  that  the  bones  are  not  in 
the  least  worn,  as  must  have  been  the  case  had  they  been  exposed  to 
the  wash  of  a  sea-beach.' 

"When  the  flesh  and  ligaments  of  dead  hippopotami  decomposing 
in  African  rivers  have  been  dissolved  and  washed  from  its  bones,  these 
will  become  detached  from  one  another,  and  may  be  separately  im- 
bedded in  the  sedimentary  deposits  at  the  bottom  of  the  river  with- 
out becoming  much  water-worn  in  their  course  previous  to  entomb- 
ment. Although  therefore  the  bones  of  the  Brentford  hippopotamus 
were  imbedded  after  the  flesh  was  off,  the  individual  to  which  they 
belonged  might  not  have  been  transported  from  any  great  distance, 
the  phenomena  being  perfectly  in  accordance  with  the  fact  that  the 
anixnal  had  lived  and  died  in  the  stream  with  the  fresh-water  moUusks, 
the  shells  of  which  characterise  the  sedimentary  deposit  in  which  its 
bones  were  subsequently  buried. 

"All  the  well-observed  .phenomena  attending  .the  discovery  of 
hippopotamic  remains,  have  concurred  in  establisbing  the  truth  of 
the  conjecture  of  Douglas,  that  such  animals,  though  now  tropical, 
were  formerly  inhabitants  of  these  regions  Additional  arguments, 
as  uovvl  as  ingenious,  in  support  of  the  same  conclusion  have  been 
deduced  by  Dr.  Buckland,from  his  examination  of  the  cave  of  Kirkdale, 
and  of  the  remains  of  the  quadrupeds,  including  the  hippopotamus, 
which  he  discovered  in  that  remark4ble  depository  of  organised 
foseils.  Of  the  great  amphibious  Pachyderm,  he  cites  six  molar 
teeth,  aud  a  few  fragments  of  canine  and  incisor  teeth,  '  the  best  of 
which  are  in  the  possession  of  Mr.  Thorpe  of  York.' 

"  These  teeth  of  the  hippopotamus  therefore,  like  the  teeth  of  the 
mammoth,  associated  with  them  in  the  Kirkdale  Cave,  prove  that 
they  were  young  and  inexperienced  individuals  that  had  fallen  into 
the  clutches  of  the  co-existing  predatory  Carmvorct,  which  made  that 
cave  their  lurking  place,  and  perfectly  coincide  with  the  conclusions 
which  Dr.  Buckland  thus  enunciates : — '  The  facts  developed  in  this 
charnel-house  of  the  antediluvian  forests  of  Yorkshire,  demonstrate 
that  there  was  a  long  succession  of  years  in  which  the  elephant, 
rhinoceros,  and  hippopotamus  had  been  the  prey  of  the  hysnas, 
which,  like  themselves,  inhabited  England  in  the  period  immediately 
preceding  the  formation  of  the  diluvial  gravel;  and  if  they  inhabited 
this  country,  it  follows  as  a  corollary  that  they  also  inhabited  all  those 
other  legions  of  the  northern  hemisphere  in  which  similar  bones  have 
been  found  under  precisely  the  same  circumstances,  not  mineralised, 
but  simply  in  the  state  of  grave-bcnes  imbedded  in  loam,  or  clay,  or 
gravel,  over  great  part  of  northern  Europe,  as  well  as  North  America, 
and  Siberia.  Fossil  remains  of  the  hippopotamus  have  been  found 
in  some  abundance,  and  in  a  more  peif  ect  state  than  those  in  the 
fluviatile  deposits  of  the  valley  of  the  Thames  and  Avon,  in  the 
formation  of  clay  and  sand  with  lignite  beds,  also  of  fresh-water 
origin,  that  overlie  the  Korwieh  Crag  upon  the  eastern  coast  of 
Norfolk.' " 

Remains  of  the  extinct  Hippopotamus  have  been  found  in  other 
caves  in  England  besides  Kirkdale,  as  at  Kent's  Hole,  Torquay,  and  at 
Durdham  Common.  The  shells  which  were  found  by  Mr.  Strickland 
with  the  remains  of  this  animal,  indicate  that  no  great  difference 
of  temperature  existed  from  that  which  we  find  at  the  present  day. 
The  remains  of  fT.  me^  are  not  uncommon  along  the  European 
shore  of  the  Mediterranean.  No  remains  of  it  &ve  been  found 
in  any  part  of  Asia.  In  the  fossils  from  the  Sewalik  Hills,  found 
by  I>r.  Falconer  and  Captain  Cautley,  there  is  a  representative  of 
the  hippopotamus  with  six  incisive  teeth  in  the  lower  jaw.  For  this 
form  the  subgeneric  name  Mexaprotodon  has  been  proposed.  We  have 
no  evidence  of  the  Hippopotamus  having  existed  upon  our  planet 
anterior  to  the  pliocene  division  of  the  tertiary  period;  and  the 


ancient  extinct  species,  like  that  of  the  recent  form,  seema  to  have 
been  confined  to  the  eastern  hemisphere. 

HIPPOPQS.    [Tridacnidjl] 

HIPPOTHE'RIUM,  the  name  of  an  extinct  species  of  MamnuUia 
allied  to  the  Horse,  found  and  described  by  Professor  Kaup,  from  the 
strata  of  sand  at  Epplesheim,  near  Altsey,  about  12  leagues  south  of 
Mayeuce,  referrible  to  the  second  or  Miocene  period  of  the  Tertiary 
Formation. 

HIPPOTHOA,  a  genus  of  Animals  belonging  to  the  family 
Polyzoa,  It  is  characterised  by  a  confervoid  polypidom,  adherent 
and  creeping,  calcareous,  irregularly  branched,-  the  branches  frequently 
anastomosing,  formed  of  ellipUoal  cells  linked  to  each  other  at  the 
extremities;  aperture  lateral  near  the  distant  end.  Dr.  Johnston 
enumerates  three  British  species,  H,  caUnuLairia,  H.  divas-icaUtf  and 
M.  tica.  They  are  found  encrusting  shells  and  other  objects  in  deep 
ivater 

HIPPOTIGRia    [Equidjl] 

HIPPU'RIS  (from  Xmeos,  a  horse,  and  oi^o,  tail,  from  the  resemblance 
of  the  stem  to  a  horse's  tail),  a  genus  of  Plants  belonging  to  the 
natural  order  HcUoragacea.  [HALORAOAOSiB.]  It  has  the  calyx-limb 
very  minute,  obsoletely  2-lobcd ;  no  petals ;  one  stamen ;  a  filiform 
style  lying  in  a  channel  of  the  anther ;  the  stigma  simple,  acute ;  the 
fruit  nucumentaoeous,  1-celled.  Three  species  of  this  geuus  have 
been  described.  Of  these,  iT.  vulgaris,  the  Common  Mare's-Tail,  is 
found  abundantly  throughout  Europe  and  North  America.  It  has 
linear  leaves,  6-12  in  a  whorl,  and  callous  at  the  points  It  is  found 
in  ditches  and  lakes.  In  deep  water  the  submersed  leaves  are  flaccid 
and  pellucid,  and  not  callous  at  the  points.  This  plant  is  very 
common  in  Qreat  Britain  in  staguaut  waters  and  slow  streams. 
(Babington,  MamuU  of  British  Boi<u%y.) 

HIPPURITES,  a  name  given  by  Knorr  and  Schroeter  to  a 
Fossil  Coral  (OffcutkophyUwn  cercUites,  Qoldfuss)  of  the  Eifel  Transi- 
tion Limestone.  Guettard  also  used  this  title  for  a  lamelliferous 
coraL 

By  Iiamarck,  Defrance,  and  other  writers,  this  name  is  given  to  a 
somewhat  problematical  group  of  fossils  found  in  limestones  of  the 
Oolitic  age  which  flank  the  Alps  in  the  Untersbex^,  near  Salxbuig, 
at  Regensburg,  &C.,  in  the  Chalk  of  Perigord,  Alet^  &c 

Lamarck  places  ffippurites  with  Bdelnnites,  and  OrihocercUites 
among  the  Cephalopoda*  ('  Conchy  liologie :  Nouv.  Diet,  des  Sciences 
Nat.')  Latreille  takes  nearly  the  same  view  as  Lamarck.  ('Families 
Naturelles'  du  'Rigne  AnimaL')  liang,  referring  to  Balolites  and 
BaphanisUs  of  Montfort^  and  Amplextu  of  Sowerby  (which  is  certainly 
a  lamelliferous  coral),  introduces  the  genus  among  the  acephalous 
Budista,  according  to  the  views  of  De  Blainville. 

The  structure  of  the  Budista  has  been  studied  by  M.  Ch.  Desmoulins 
and  M.  Deshayes,  and  the  location  of  Hippwrites  in  that  group  may, 
on  their  competent  authority,  be  definitively  adopted.  Considered  as  a 
bivalve  shell,  whose  valves  are  excessively  unequal,  one  may  be 
described  as  cylindrical,  conical,  or  curved;  the  other  as  flat,  or 
tumid  externally,  and  operculiform.  The  laminsB  of  the  large  valve 
are  sometimes  separated,  as  in  some  spondyli,  and  subject  to  such 
convolutions  on  one  part  of  the  circumference  as  to  cause  the 
appearance  of  longitudinal  siphons  immersed  in  the  shell.  These 
are  arguments,  but  very  insufficient' ones,  for  comparing  Hippurites 
with  Cephalopoda,  The  shell  is  fibrous,  or  rather  formed  of  prismatic 
oeUs,  of  a  6-sided  figure,  in  a  longitudinal  direction,  which  have  been 
compared  to  the  cellular  structure  of  the  shells  of  Balanus,  The 
sheUs  are  sometimes  attached  side  by  side,  as  two  portions  of  a 
coraL  The  internal  cavity  is  far  from  corresponding  to  the  external 
figure  of  the  shell,  and  the  cast  in  this  cavity  has  been  called 
Bii*ostrites. 

The  abundance  of  these  fossils  in  certain  oalcaieous  bases  of  the 
Chalk  or  top  of  the  Oolitic  formation  in  the  Pyrenees,  the  Untersbeig 
near  SaUburg,  the  Beilunese,  &a  is  extraordinary,  so  that  particular 
strata  receive  from  the  circumstance  the  name  of  Hippurite 
Limestone. 

HI'PTAQE,  a  genus  of  Plants  of  the  family  of  Malpighiacea, 
better  known  by  the  name  Chertnera,  given  it  by  Schreber  in  honour 
of  the  celebrated  Gtertner;  though  the  name  assigned  by  himself,  as 
prior,  is  now  alone  admitted.  The  genus  contains  only  two  species : 
one,  H,  MadaUota,  figured  by  Sonnerat  under  the  latter  name  ('  yoy.** 
iL  1. 135),  which  is  common  in  the  forests  of  many  parts  of  India ; 
the  other,  JS.  oUuttfolia,  is  found  in  China,  but  commonly  cultivated 
as  an  ornamental  plant  in  India.  Both  species  are  remarkable  for 
their  great  sixe  aa  dimbers,  ascending  to  the  tops  of  the  loftiest  trees, 
and  hanging  down  in  elegant  festoons  of  white  flowers. 

HIRCUa    [Capbejl] 

HIRLINO,  a  local  name  for  the  Salmon  Trout 

HIRUDINE'LLA,  a  name  given  by  M.  Boiy  to  a  genus  of  Aficro- 
foofia. 

HIRUDINID^    [Akkxlida.] 

HIRUNDINIDJS,  a  family  of  Birds  belongmg  to  the  ordet 
Insessores,  and  the  division  Piuirostres,  They  inolude  the  species  of 
birds  known  by  the  name  of  Swallows  and  Martins.  Many  of  these 
are  inhabitants  of  the  British  Islands.  The  following  are  the  forma 
described  in  Yarrell's  *  History  of  British  Birds : '— 

ITtrtMHlo. — Beak  very  shor^  depressed,  and  very  wide  at  the  base ; 
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tipper  mimdible  ouxred  downwards  at  the  point;  the  culmen  elevated ; 
nostrils  basal,  oval,  partly-  covered  by  membrane ;  legs  short ;  toes 
slender,  three  in  fronl^  one  behind;  claws  curved;  wings  long  and 
pointed. 

JET.  nutic<i,  the  Swallow,  the  Chimney-Swallow. 

JSr.  uf^ricOf  the  Martin,  the  Martin-Swallow,  the  House-Martin. 

JET.  ripariaf  the  Sand-Martin,  the  Bank-Martin. 

Cyptdui, — Beak  very  short,  triangular  at  its  base,  wide,  concealed, 
depressed,  gape  extending  beyond  the  eyes ;  upper  mandible  hooked 
at  the  point ;  nostrils  longitudinal,  near  the  ridge  of  the  beak,  open, 
the  edges  raised,  and  furnished  with  small  feathers;  tarsi  very  short; 
toes  four,  all  directed  forwards  and  entirely  divided;  claws  short, 
strong,  and  curved ;  wings  very  long ;  the  first  quill-feather  a  little 
shorter  than  the  second. 

O,  opttt,  the  Swift,  the  Swift  Swallow,  the  Common  Swift 

C.  (Upinut,  the  Alpine  Swift^  the  White-Bellied  Swift. 

For  an  account  of  the  other  members  of  the  family,  see  Swallow 
Tribe. 

HISINGEBITE.    [Thraulitb.] 

HISTOLOGY  {Iffros  and  Xoyhs),  that  department  of  science  which 
embraces  the  facts  relating  to  the  ultimate  structure  of  the  parts  of 
plants  and  animalsw  These  facts  have  been  usually  comprehended 
under  the  term  General  Anatomy,  but  more  recently  it  has  been  found 
convenieut  to  use  the  term  Histology.  It  is  only  recently  that  this 
word  could  be  needed,  for  the  observations  upon  which  the  science 
is  founded  have  only  been  made  since  the  extensive  employment  of 
the  microscope.  It  may  be  said  to  have  originated  with  Maroellus 
Malpighi  (1628-94)  and  Anton  von  Leeuwenhoek  (1622-1728)  at  the 
time  when  magnifying  glasses  were  first  oonstructed  of  such  a  kind  as 
to  be  useful  in  observing  the  structure  of  plants  and  animala  The 
ultimate,  composition  of  ox-ganised  bodies  was  unknown  to  ancient 
observers,  as  well  as  those  who  lived  in  the  middle  age&  It  is  true 
that  Anstotle  and  Galen  speak  of  homogeneous  and  heterogeneous 
parte  of  the  body ;  and  Fallopius,  at  the  b^inning  of  the  1 6th  century, 
defined  still  more  accurately  the  idea  of  what  are  now  called  the 
tissues  of  the  body,  yet  the  more  minute  structure  of  these  parts  waa 
entirely  hidden  from  these  observers.  Even  after  the  time  of 
Malpighi  and  Leeuwenhoek  little  was  done  towards  unravelling  the 
intimate  structure  of  the  tissues  till  the  beginning  of  the  present 
century.  We  can  only  point  to  such  men  as  Fontana,  Muys, 
Lieberkiihn,  Hewson,  and  Prochaska,  as  having  engaged  in  iK>lated 
observations  upon  the  structure  of  various  parts  of  ^e  body.  It  was 
not  till  the  year  1801  that  a  connected  view  of  the  tLssues  of  the 
human  body  was  given  to  the  world,  in  such  a  form  as  to  lay  the 
foundations  of  what  is  now  called  the  science  of  Histology.  The 
'Anatomic  Generale'  (Paris,  1801)  of  Bichat  waa  in  fact  the  first 
attempt  to  treat  the  subject  of  Histology  scientifically.  It  was  not 
so  much  that  Bichat  contributed  new  observations  on  this  subject^ 
as  that  he  systematically  arranged  what  had  hitherto  been  done,  and 
called  attention  to  the  importance  of  the  subject^  and  to  the  fact 
that  it  lay  at  the  foundation  of  all  physiological  and  pathological 
inquiries. 

In  the  direction  of  botany,  the  present  century  witnessed  the  obser* 
vations  of  Robert  Brown,  who  was  the  first  to  draw  the  attention  of 
botanists  to  the  importance  of  minute  observations  on  the  tissues 
of  plants.  One  of  the  earliest  attempts  at  a  systematic  arrangement 
of  the  tissues  of  plants  was  made  by  Slack,  in  the  89th  volume 
of  the  '  Transactions  of  the  Society  of  Arts,'  in  a  paper  on  the 
Elementary  Tissues  of  Plants  and  on  Vegetable  Circulation.  Obser- 
vations upon  the  cellular  and  vascular  structure  of  plants  multiplied, 
and  a  greater  value  and  interest  was  given  to  these  than  they  had 
before  possessed  by  the  observations  of  Schleiden  on  the  origin  and 
development  of  the  cells  ofplants  in  his  paper  on  Phytogenesis,  published 
in  Miiltet^s  '  Archiv  fur  Anatomic  iind  Phyaiologie,'  Part  iL,  1888.  He 
here  pointed  out,  that  in  the  formation  of  vegetable  cells,  small 
sharply-defined  granules  are  fir&t  generated  in  a  granuloua  substance, 
and  around  them  the  ceU-n«clei  (cytoblasts)  are  found,  which  appear 
like  granulous  coagulations  around  the  granules. 

The  results  of  toese  observations  were  communicated  in  1887  to 
Schwann,  who,  struck  with  the  resemblance  between  the  cells  of 
animals  and  those  of  plants,  conceived  the  idea  that  the  same  history 
of  development  would  be  found  true  of  the  parts  of  animala  that  had 
been  discovered  hj  Schleiden  in  the  ports  of  plants.  From  this  time 
the  science  of  Histolosy  made  rapid  progress,  and  we  cannot  more 
appropriately  present  its  present  condition  than  in  the  language  of 
Irofessor  Kolliker,  in  his  introduction  to  his  *  Manual  of  Human 
Histology :' — 

''  In  the  year  1888  in  fact  the  demonstration  by  Dr.  Th.  Schwann 
of  the  originally  perfectly  identical  cellular  composition  of  aU  animal 
oiganisms,  and  of  the  origin  of  their  .higher  structures  from  these 
elements,  afforded  the  appropriate  conception  which  united  all  pre- 
vious observations,  and  afforded  a  due  for  further  investigations.  If 
Bichat  founded  Histology  more  theoretically  by  constructing  a  system 
and  carrying  it  out  logicaUv,  Schwann  has  by  his  investigationa 
afibrded  a  basis  of  facts,  and  has  thus  won  the  second  laurels  in  this 
field.  What  has  been  done  in  this  aoienoe  sinoe  Schwann  has  been 
indeed  of  great  importance  to  phvsiologT  and  medicine,  and  in  fact 
of  great  value  in  a  purely  scmtlflo  pdutt  of  view,  inasmuch  as  a 


great  deal  which  Schwann  only  indicated  or  shortly  adverted  to,  as 
the  genesis  of  the  cell,  the  import  of  the  nucleus,  the  development  of 
the  higher  tissues,  their  chemical  relations,  Ac.,  has  received  a  farther 
development,  but  all  this  has  not  amounted  to  a  step  so  greatly  in 
advance  as  to  constitute  a  new  epoch.  If,  without  pretensions  to 
prescience,  it  be  permitted  to  speak  of  the  future,  this  condition  of 
Histology  will  last  as  long  as  no  essential  advance  is  made  towards 
penetrating  more  deeply  into  organic  structure,  and  becoming 
acquainted  with  those  elements  of  which  that  which  we  a^  present 
hold  to  be  simple  is  composed.  If  it  be  possible  that  the  molecules 
which  constitute  cell-membranes,  muscular  fibrils,  axile  fibre  of  nerves, 
&C.,  should  be  discovered,  and  the  laws  of  their  apposition  and  of  the 
alterations  which  they  undergo  in  the  course  of  the  origin,  the  growth 
and  the  activity  of  the  present  so-called  elementaiy  parts,  ahoold  be 
made  out^  then  a  new  era  will  oommence  for  Histology,  and  the  dis- 
coverer of  the  law  of  oell-genesiB,  or  of  a  molecular  theory,  will  be  as 
much  or  more  celebrated  than  the  originator  of  the  doctrine  of  the 
composition  of  all  animal  tissues  out  of  cells. 

"  In  characterising  the  present  position  of  Histology  and  of  its 
objects,  we  must  by  no  means  forget  that,  properly  speaking,  it  con- 
aiders  only  one  of  the  three  aspects  which  the  elementary  parts  present 
to  observation,  namely,  their  form. 

"Microsoopical  anatomy  is  concerned  with  the  understanding 
of  the  microscopic  forms,  and  with  Uie  laws  of  their  structuie  and 
development,  not  with  any  general  doctrine  of  the  elementaiy 
parts. 

"  Composition  and  function  are  only  involved  so  £sr  as  they  rolate 
to  the  origin  of  forms  and  to  their  variety. 

"^  Whatever  else  respecting  the  activity  of  the  perfect  elements  and 
their  chemical  relations  is  to  be  found  in  Histology,  is  Uiere  either  on 
practical  grounds,  in  order  to  give  some  useful  application  of  the 
morphological  conditions^  or  to  complete  them,  as,  from  its  intimate 
alliance  with  the  subject,  it  is  added  only  because  physiology  proper 
does  not  afford  a  due  place  for  the  functiona  of  the  elementary 
parts. 

"  If  Histology  is  to  attain  the  rank  of  a  scienoe,  its  first  need  is  to 
have  as  broad  and  certain  an  objective  basis  as  possible.  To  this  end 
the  minuter  structural  characters  of  animal  oi^gamsms  are  to  be 
examined  on  all  sides,  and  not  only  in  fully-formed  structures,  but  in 
aU  the  earlier  periods  from  their  first  development 

"  When  the  morphological  elements  have  been  perfectly  made  out, 
the  next  object  is  to  discover  the  laws  according  to  which  they  arisen 
wherein  one  must  not  £gul  to  have  regard  also  to  their  relations  of 
composition  and  function.  In  discovering  these  laws,  hero  as  in  the 
experimental  sciences  generally,  continual  observation  separates  more 
and  more,  among  the  collective  mass  of  scattered  facts  and  observations, 
the  occasional  from  the  constant,  the  accidental  from  the  essential^  till 
at  last  a  series  of  mora  and  more  general  expressions  of  the  fitcts  arises, 
from  which  in  the  end  mathematical  expressions  or  formulse  proceed, 
and  thus  the  laws  are  enumerated. 

"  If  we  inquire  how  far  Hurtology  has  satisfied  these  requirements, 
and  what  are  its  prospects  in  the  immediate  future,  the  answer  must 
be  a  modest  one.  Not  only  does  it  not  possess  a  single  law,  but  the 
materials  at  hand  from  which  such  should  be  deduced  are  as  yet 
relatively  so  scanty,  that  not  even  any  considerable  number  of  general 
propositionB  appear  well  founded.  Not  to  speak  of  a  complete  know- 
ledge of  the  minuter  structure  of  animals  in  general,  we  are  not 
acquainted  with  the  structure  of  a  single  creature  throughout,  not 
even  of  man,  although  he  has  been  so  frequently  the  object  of  investi- 
gation ;  and  therefore  it  has  hitherto  been  impossible  to  bring  the 
science  essentially  nearer  its  goaL  It  would  however  be  unjust  to 
overlook  and  depreciate  what  we  do  possess ;  and  it  may  at  any  rate 
be  said  that  we  have  acquired  a  rich  store  of  facts,  and  a  few  more 
trustworthy  propositions.  To  indicate  only  the  more  important  of 
the  former,  it  may  be  mentioned  that  we  have  a  very  sufficient 
acquaintance  with  the  perfect  elementary  parts  of  the  higher  *ninifti«; 
and  that  we  also  understand  their  development,  with  the  exception 
of  the  elastic  tissue,  and  of  the  elements  of  the  teeth  and  bones. 
The  mode  in  which  these  are  united  into  organs  has  been  less  exa- 
mined ;  yet  on  this  head  also  much  has  been  added  of  late^  especially 
in  man,  whose  individual  organs,  with  the  exception  of  the  nervous 
system,  the  higher  organs  of  sense,  and  a  few  glands  (the  liver,  blood- 
vascular  glands),  have  hetax  almost  exhaustively  investigated.  If 
the  like  progress  continue  to  be  made,  the  structure  of  the  human 
bodv  will  in  a  few  yean  be  so  clearly  made  out  that,  except  perhaps 
in  the  nervous  system,  nothing  more  of  importance  will  remain  to  be 
done  with  our  present  modes  of  investigation.  With  Comparative 
Histology  it  is  otherwise :  hardly  commenced,  not  years  but  decades 
will  be  needed  to  carry  out  the  necessary  investigations.  Whoever 
will  do  good  work  in  this  field  must,  by  monographs  of  typical  forms 
embracing  their  whole  structure  from  the  earliest  periods  of  develop- 
ment, obtain  a  general  view  of  all  the  divisions  of  the  animal  kingdom, 
and  then  by  the  methods  above  described  strive  to  develop  their 
laws. 

"  As  regards  the  general  propositions  of  Histology,  the  science  has 
made  no  important  progress  since  Schwann;  however,  much  has  been 
attained  by  the  confirmation  of  the  broad  outlines  of  his  doctrines. 
The  positioiii  that  all  the  higher  animals  at  one  time  consist  wholly 
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of  ceUfi,  and  deyelop  from  these  their  higher  elementary  parts,  stands 
firm ;  though  it  must  not  he  imderstood  as  if  cells,  or  their  derivatives, 
were  the  sole  poauble  or  existing  elements  of  animals.  In  the  same 
way,  Schwann's  conception  of  the  genesis  of  cells,  though  considerably 
modified  and  extended,  has  not  been  essentially  changed,  since  the 
cell-nucleus  still  remains  as  the  principal  factor  of  cell-development 
and  of  cell-multiplication.  Least  advance  has. been  made  in  the  laws 
which  regulate  the  origin  of  cells  and  of  the  higher  elements ;  and 
our  acquauitance  with  the  elementary  processes  which  take  place 
during  the  formation  of  organs  must  be  regarded  as  very  slight.  Yet 
the  right  track  in  clearing  up  these  points  has  been  entered  upon ; 
and  a  logical  investigation  of  the  chemical  relations  of  the  elementary 
^irts  and  of  their  molecular  forces,  after  the  manner  of  Bonders, 
Dubois,  Ludwig,  and  others,  combined  with  a  more  profound  micro- 
scopical examination  of  them,  such  as  has  already  taken  place  with 
regard  to  the  muscles  and  nerves,  and  further,  a  histological  treatment 
of  embryology,  such  as  has  been  attempted  by  Reichert,  Vogt,  and 
myself,  will  assuredly  raise  the  veil,  and  bring  us  step  by  step  nearer 
to  the  desired  though  perhaps  never-to-be-reached  end." . 

In  accordance  with  the  plan  of  this  work,  the  Histology  of  each 
separate  organ  of  the  body  will  be  found  in  the  general  article  devoted 
to  that  organ. 

The  tissues  or  textures  of  the  body  enumerated  in  the  article 
Anatomy  will  be  found  under  their  respective  names;  and  in  the 
ai'ticles  Tissues,  Vbobtable,  and  Tissues,  Animal,  will  be  found  an 
account  of  the  relations  and  general  physiology  of  the  textures  of 
the  body. 

Necessary  aids  to  the  study  of  Histology  are  the  microscope  and 
books.  Under  the  article  Microscofb,  in  Arts  and  So.  Biv.,  the 
nature  of  that  instrument  and  the  mode  of  usuig  it  will  be  described, 
as  well  AS  the  various  forms  adapted  for  histological  purposes. 

We  refer  here  to  some  of  the  more  important  works  and  papers  to 
be  coDsulted  on  this  subject. 

KoUiker,  Manual  of  Human  HiMtoUgy ;  Sharpey,  Qeneral  Anatomy^ 
in  Quain's  SUmentt  of  Anatomy;  Beale,  The  Microtcopet  and  its 
Application  to  Clinical  Medicine ;  Todd  and  Bowman,  Phynological 
Anatomy ;  (Berber,  Elements  of  £&#  Qeneral  and  Minute  Anatomy  of 
Man  and  the  Mammalia;  Gk>odsir,  Anaiomieal  and  Pathological 
Obseroatione ;  Hassall,  Microtcopic  Anatomy ;  Bowman,  On  the  Struc- 
ture of  Voluntary  Muscle  {Phil.  Trane,,  1840) ;  Kternan,  On  the  Struc- 
ture of  Hie  Liver  {Phil.  Trana.t  1835) ;  Mandl,  Mamul  d^ Anatomic 
Q&nirale;  Mohl,  On  the  Vegetable  Cell ;  Owen,  Lecturee  on  Comparative 
Anatomy;  Quekett,  Ziccturee  on  Histology;  Schleiden,  Principles  of 
Scientific  Botany;  Schleiden  and  Schwann,  Microscopical  Researches 
(Sydenham  Society) ;  Cydopadia  of  Anatomy  and  Physiology  ;  Robin, 
Histoire  Natw*dle  des  Vigitaux  Parasites;  Carpenter,  Principles  of 
Physiology,  Qeneral  and  Comparative, 

{Quarterly  Journal  of  Microscopical  Science.) 

HOAZIN.    [Cbaoidjb.] 

HOBBY.    [Faloonida] 

HOCCO,  a  name  employed  by  Buffoni  Latham,  and  others,  to 
designate  some  of  the  Cuiassow  Birds. 

HOE.    [Squalidjl] 

HOG.    [SuidaJ 

HOG-MEAT.      rBOBBHAAYIA.] 

HOG-PLUM.    [SPONI2IAOXJ5.J 

HOLASTEB,  a  genus  of  Fossil  Echinidce,  proposed  by  M.  Agassiz 
to  include  species  once  ranked  as  Spatangi.  i^atangus  subglohosue 
(Leske),  S,  planus  (Mantell),  and  S.  hemisphericus  (Phillips),  are 
examples.  The  species  occur  almost  exclusively  in  the  Chalk  Forma- 
tion.     [ECHINODERMATA.] 

HOLCUS,  a  genus  of  Gtasses  belonging  to  the  tribe  Avenece.  It 
has  2-flowered  glumes,  the  lower  perfectiy  awnless,  the  upper 
usually  stameniferous,  with  a  dorsal  awn ;  the  paless  hardening  on 
the  fruit.  There  are  two  British  species  of  this  genus.  H.  lancUus 
has  the  upper  glume  obtuse,  apiculate ;  the  awn  smooth,  except  for  a 
short  distance  from  the  tip.  It  grows  in  meadows  and  pastures.  H. 
mollis  has  the  upper  glume  acute,  and  the  awn  rough  throughout  its 
whole  extent  It  grows  in  thickets  or  open  places  on  a  light  soil. 
The  ff.  cemuus  of  Willdenow,  and  the  H.  sorghum  of  Linnaeus  are 
now  referred  to  the  genus  Sorghum.  [Sorghum.]  Fraas  refers  the 
M^Aiyif  of  Theophrastus  ('  Hist.  Plant,'  viii.  1,  8, 7, 10)  to  these  grasses, 
and  not  to  the  Setaria  Jtalica,  as  had  been  done  by  previous  authors. 

(Babington,  Manual  of  British  Botany;  Fraas,  Synopsis  Plant,  Flora 
CUusicoe.) 

HOLETUA.    [Trachearia.] 

HOLIBUT.    [HiPFOGLoasuBij 

HOLIGARNA,  a  genus  of  Plants  belonging  to  the  natural  order 
Anacardiauxce.  The  berries  of  H,  longifolia  are  manufactured  in  India 
into  a  well-known  black  varnish. 

HOLLY.    [Ilex.] 

HOLLY,  SEA.    IJIrtngium.] 

HOLLYHOCK.    TAmh^a.] 

HOLMESITE.    [Clintonite.] 

HOLOCANTHUS.    [Chjbtodok.]    • 

HOLOCENTRUM  (Agasaix),  the  name  of  a  genus  of  Fossil  Ctenoid 
FiBhes  from  Monte  Boloa. 

HOLOCENTRUS,  a  genus  of  Fishes  belonging  to  the  family  Scorn- 


herida.  H,  niger  of  Lac^pMe  is  the  Centrohphus  pompUiut  of  Cnvier 
and  Valenciennes. 

HOLOTTYCHIUB  t Agassiz),  the  name  of  a  genus  of  Fossil  Ganoid 
Fishes  from  the  Carboniferous  Limestone  of  Biurdie  House  near  Edin- 
burgh, and  other  localities.    [Fish.] 

HOLO'STEUM  (from  B\os,  all,  and  itrr^oyf  a  bone,  an  anti- 
phrasis  applied  to  tiiis  plant  because  it  is  soft  and  lulike  bone),  a 
genus  of  Plants  belonging  to  the  natural  order  CaryophyUacea,  and  the 
sub-order  Alsinea^  It  has  6  sepals;  5  petals,  toothed  at  the  end ; 
8,  4,  or  5  stamens ;  8  styles ;  a  subcylindrical  many-seeded  capsule, 
opening  at  the^end,  with  6  teeth.  The  species  of  this  genus  are 
herbs  with  nothing  to  recommend  them  for  use  or  cultivation.  One 
species,  H.  umbeUatum,  is  British.  It  has  umbellate  flowers,  pubes- 
cent viscid  peduncles,  the  pedicels  reflexed  after  flowering,  the  leaves 
acute,  elliptical,  or  elongate.  It  is  not  a  common  plant,  but  has  been 
found  on  old  walls  and  dry  places  at  Norwich,  Buiy  St  Edmunds, 
Eye,  and  Yarmouth.    (Babington,  Manual  of  British  Botany.) 

HOLOTHURIA.    [Holothuriadjl] 

HOLOTHU'RIAB.^,  a  family  of  Animals  belonging  to  the  order 
Echinodermata, 

LinnsBus,  in  his  last  edition  of  the  '  Systema  Naturae'  (the  12th), 
gives  the  following  definition  of  his  genus  Holothuria,  which  he 
places  under  his  Vermes  MoUusca,  between  Tethys  and  TerebeUa : — 
'*  Body  free,  naked,  gibbous ;  vent  (anus)  terminal  Tentacles  nume- 
rous at  the  other  extremity  (tentacula  plura  in  alter&  extremitate). 
Mouth  situated  among  the  tentacles."  He  records  9  species.  Gmelin, 
in  his  edition  (18th),  increases  the  species  to  28. 

The  following  is  Lamarck's  definition  of  Holothui'ia : — "  Body  free, 
cylindrical,  thick,  soft,  very  contractile;  with  a  coriaceous  skin,  whidi 
is  most  frequently  papillose.  Mouth  terminal,  surrounded  with  ten- 
tacula divided  laterally,  subramose,  or  pinnated.  Five  calcareous  teeth 
in  the  mouth.  Vent  at  the  posterior  extremity."  He  gives  10 
species  of  Holothuria  ;  but  he  separates  other  Holothuriee  of  authors 
into  the  genera  Fisiularia  and  Priapulus,  These  three  genera  are 
preceded  oy  Actinia,  and  followed  immediately  by  SipunciUus.  The 
place  therefore  assigned  by  Lamarck  to  Holothuria  is  among  the 
Kadiated  Animals,  in  his  third  section  of  which,  the  Fistulides,  he  has 
arranged  the  tribe. 

Cuvier  gives  the  Hclothurue  a  position  among  the  PediciUated 
Echinoderms,  making  them  follow  the  Bchinidce,  Priapulus  is 
placed  by  him  in  the  next,  order,  the  Footiess  Echinoderms.  He  gives 
a  good  outline  of  the  anatomy,  referring  to  the  excellent  woml  of 
Tiedemaim. 

M.  De  Blainville's  Echinodermata  form  the  first  class  of  his  Actinosoa, 
and  the  first  order  of  that  class  consults  of  the  Holothuridea,  which 
are  followed  (' Actinologie,'  1884)  by  the  EcJiinidea,  his  second  order. 
M.  De  Blainville  thus  defines  the  Holothuridea  :— 

"Body  more  or  less  elongated,  sometimes  subvermiform,  soft  or 
flexible  on  all  sides,  provided  with  tf  ntaculiform  suckers,  often  nume- 
rous, very  extensible,  completely  retractile,  and  pierced  by  a  great 
orifice  at  each  extremity.  Mouth  anterior,  at  the  bottom  of  a  sort  of 
lunn^  or  prebuccal  cavity,  sustained  in  its  circumference  by  a  circle 
of  fibro-cfdcareous  pieces,  and  provided  with  a  circle  of  arbuscular 
appendages,  more  or  less  ramified.  Vent  terminating  in  a  sort  of 
cloaca  opening  externally  by  a  large  terminal  orifice.  Generative 
organs  terminating  externally  by  a  single  mesial  orifice  at  a  litUe 
distance  from  the  anterior  extremity,  and  nearly  marginal." 

M.  Be  Blainville  observes  that  Bianchi  appears  to  have  been  the 
first  who  came  to  the  conclusion  that  this  form  ought  to  be  approxi- 
mated to  the  Echini^  and  in  fact  names  one  species.  Echinus  eoriaeeus  ; 
an  opinion  which  was  adopted  by  Blumenbach  and  most  of  l^e 
modem  zoologists,  when  they  made  the  Holothuriat  a  division  of  their 
Echinoderms  with  the  Echini  and  Asterio!;  some  however,  following 
the  idea  of  Pallas,  consider  that  they  should  be  placed  near  the 
Actinice. 

The  author  last  quoted  remarks  that  the  organisation  of  these 
animals  is  not  yet  completely  known,  notwithstanding  the  labours  of 
Bohadsch,  Miiller,  Vahl,  Forskahl,  Monro,  Tiedemann,  and  DeUe  Chiiijew 
In  addition  to  these  names  we  would  call  the  attention  of  the  reader 
to  the  drawing  and  description  of  Holothuria  tremula,  Linn.,  left  by 
John  Hunter.  The  drawing  is  beautifully  engraved,  and,  with  the 
description,  will  be  found  in  the  1st  vol  of  the  Descriptive  and  Illus- 
trated Catalogue  of  the  '  Physiological  Series  of  Comparative  Anatomy, 
contained  in  the  Museum  of  the  Royal  College  of  Surgeons  m 
London,'  pi.  iiL  The  following  parts  are  distinctly  made  out,  namely : — 
1,  The  mouth,  in  which  the  brisUe  is  introduced.  2,  Appendlcula 
cseca,  which  surround  the  mouth,  or  fauces,  into  which  they  enter, 
and  which  Mr.  Hunter  supposes  to  be  salivary  glands  and  ducts.  8, 
A  large  one,  lower  down,  just  at  the  b^inning  of  the  intestinal  caoaL 
4,  The  whole  tract  of  the  intestinal  canal,  which  is  of  considerable 
length.  5,  The  dilated  part  of  the  intestine,  or  rectum,  or  what  seems 
to  answer  the  same  purpose  as  the  dilated  part  of  the  gut  at  the  anus 
in  a  bird.  6,  The  anus.  The  use  of  the  parts  to  which  we  next  have 
to  advert,  though  the  parts  themselves  are  most  clearly  demonstrated, 
seems  to  have  been  more  the  subject  of  conjecture  with  Mr.  Hunter. 
7,  Two  branching  bodies  almost  like  a  tree,  which  consLst  of  a  duct 
with  its  branches,  and  which  open  into  the  dilated  part  of  the  rectum« 
These  Mr.  Hunter  suspects  to  be  the  kidneys,  from  their  opening 
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nmilar  to  the  kidneya  in  birdB,  tartlee,  kc  There  are  small  oUoog 
bodies  Dear  the  opening  of  the  principal  trunk  into  the  rectum.  8,  A 
vast  number  of  hollow  round  tubes,  all  entering  into  one  duct> 
which  opens  at  the  head.  These  will  be  best  seen  in  another  plate 
which  will  be  published  in  the  fasciculus  of  the  catalogue  relating  to 
gsneration.  9,  Vessels  which  seem  to  have  neither  beginning  nor  end, 
somewhat  like  the  yena  portarum :  "  they  appear/'  adds  Mr.  Hunter, 
"to  be  collecting  at  one  end  while  they  are  ramifying  at  the  other ; 
but  which  is  the  collecting  end,  and  which  the  ramifying,  I  do  not 
know ;  however  it  is  possible  one  end  is  the  absorbing  system,  the 
other  the  arterial.  Whenever  there  is  a  heart  one  commonly  can 
make  out  the  motion  of  the  blood  from  and  to  that  viscus;  but 
where  we  are  deprived  of  that  guide  it  becomes  difficult  to  determine." 
10,  A  distinct  vessel  from  the  former.  These  parts  are  indicated  in 
the  plate. 

The  preparation  No.  984  (Physiological  Series— Gallery)  in  the 
museum  of  the  Royal  College  of  Surgeons,  is  the  specimen  of  jffoUh 
Ihuria  tremttla  laid  open,  and  the  alimentary  canal  and  generative 
tubes  turned  aside  to  show  the  respiratory  organs,  which  have  been 
injected.  These  organs  consist  of  two  elongated,  hollow,  rami6ed 
processes,  commencing  by  a  common  orifice  from  the  closed  cavity, 
and  extending  towards  the  opposite  end  of  the  body.  One  of  them  is 
in  more  immediate  connection  with  the  alimentary  canal,  and  is 
abundantly  supplied  by  ramifications  of  the  intestinal  vessel,  thexx>u- 
tents  of  which  are  thus  brought  into  necessary  communication  wiCh 
the  sea-water  introduced  into  the  tubular  bronchia  from  the  cloaca. 
The  other  gill  is  more  closely  attached  to  the  parietes  of  the  body, 
and  probably  serves  to  aerate  the  vessels  of  that  part  ('  Cat.,'  vol.  ii.) 
To  this  Professor  Owen  adds^  that  in  the  description  of  the  Ifolothuria 
above  quoted,  Mr.  Hunter  attributes  to  these  oigans  a  more  limited 
share  in  the  great  excretory  functions  than  they  undoubtedly  perform, 
regarding  them,  from  their  connection  with  the  cloaca,  as  snalogous 
to  the  kidneys  of  the  higher  animala  Distinct  urinary  oigans  are 
not  however,  observes  the  Professor,  developed  until  we  arrive  at  a 
much  higher  point  in  the  scale  of  oiganisation  than  the  HoUihuria 
and  its  congeners  attain  to ;  the  preparation  is  therefore  placed  in  the 
TCspiratory  series. 

In  his  '  British  Star-Fishes,'  Professor  K  Forbes  makes  the  follow- 
ing general  observations  on  this  family  : — 

"  A  HoUAhuria  may  be  regarded  in  one  light  as  a  soft  Sea-Urchin, 
in  another  as  a  radiated  animal,  approximating  the  Annelidee.  The 
radiation  of  the  surface  is  more  or  less  complete  in  all  the  genera  of 
Solothuriada :  the  internal  organisation  is  mostly  bilateral.  The  skin 
is  usually  soft  and  leathery ;  in  a  few  genera  strengthened  by  calcare- 
ous or  homy  spines.  Five  avenues  of  suckers  separate  the  body  into 
as  many  longitudinal  segments,  which  in  the  majority  are  of  equal  or 
nearly  equal  dimensions.  In  some  the  suckers  are  developed  only  on  one 
aide,  so  tiiat  the  animal  when  creeping  presents  in  a  manner  a  back  and 
a  belly.  The  suckers  are  similar  to  those  of  the  true  star-fishes  and 
sea-urchins.  Besides  progression  by  means  of  these  suckers,  the 
Holothwiada  move  as  Annelides,  by  the  extension  and  contraction  of 
their  bodies.  They  have  a  moutii  and  an  anus,  each  terminiU,  and 
placed  at  opposite  extremities  of  their  bodies.  The  mouth  is  sur- 
sounded  by  plumose  tentaoula,  the  number  of  which,  when  they  are 
complete,  is  always  a  multiple  of  five ;  but  as  these  animals  are 
singularly  subject  to  the  loss  or  absence  of  parts  in  individuals  of  the 
v;irious  species,  much  confusion  has  arisen  from  the  establishment  of 
supposititious  spedes  firom  characters  founded  on  abnormal  numbers 
of  the  parts. 

"  The  tentacula  are  ramose  drrhi;  they  can  be  retracted  within  the 
mouth,  and  sometimes  when  in  captivity  the  animal  will  not  exsert 
them  for  days  together,  though  otherwise  active.  They  are  drawn  in 
with  the  skin,  and  when  we  cut  open  a  Motothuria  having  its  tentacula 
retracted,  we  find  thorn  in  the  centre  of  a  dental  circle.  The  circle  of 
teeth  is  analogous  to  that  of  the  Bchini.  The  ossophagus.  passes 
through  it,  and  opens  into  a  more  or  less  muscular  stomach,  from 
which  an  intestine,  often  very  complicated,  proceeds  to  the  posterior 
extremity  of  the  body,  where  it  opens  into  a  funnel-shaped  doacura, 
into  which  also  open  the  two  tree-like  respiratory  organs.  There  is  a 
vascular  circle  (and  some  say  a  nervous  cord)  surrounding  the  mouth, 
and  vessels  are  distributed  from  it  to  various  parts  of  the  body  and 
organfi.  One  or  more  saes  of  a  pyiiform  riiape  depend  from  a  vessel 
surrounding  the  pharynx,  and  are  by  many  believed  to  be  salivaiy 
oigausL  Mr.  Qoodsir  has  found  a  sac  containing  calcareous  concre- 
tions on  one  side  of  the  mouth  in  certain  spedesi  This  he  regards  as 
a  madreporiform  tuberde  or  nudeas.  The  ovaries  are  in  many 
species  very  numerous,  in  others  very  few,  and  unite  to  form  a  tube 
which  opens  at  one  dde  towards  the  upper  extremity  of  the  animaL 
The  inner  surface  of  the  animal's  skin  is  lined  with  powerful  longi- 
tudinal and  transverse  muscles,  by  means  of  which  the  creature  oon* 
tracts  its  body  and  lengthens  it  out  in  many  directions,  changing  its 
form  in  a  wonderful  manner.  Sometimes  the  creature  ejects  all  its 
viscera,  or  bursts  the  body  with  its  convulsive  oontraotions.  It  is 
usually  stated  that  the  ffototkuri€B  do  so  whenever  they  are  taken, 
but  such  is  not  the  case.  I  have  never  seen  the  animal  disgorge  its 
inteBtince,  but  spedmeus  of  many  species  have  I  seen  in  which  there 
was  not  a  trace  left  of  the  crrature's  bowels  and  other  internal  oigans, 
though  it  aeemed,  when  taken,  alive  and  healthy.    It  is  astoniuiing 


how  long  they  can  live  deprived  of  the  most  essential  parts  of  their 
organism.  Sometimes  they  are  found  wanting  the  respiratory  organs, 
and  sometimes  the  generative  tubes  are  defident,  and  these  defidendes 
so  frequently  occur  that  we  should  be  extremely  shy  of  proclaiming 
differences  in  the  internal  structure  of  spedes;  and  when  we  see 
genera  and  species  (as  has  been  the  case)  anatomically  defined  Arom  the 
want  of  respiratory  trees  or  genital  tubes,  we  should  be  extremely 
cautious  about  admitting  such,  and  rather  regard  such  wants  as 
acddental  defidendes  in  a  few  specimens  than  as  organic  peculiarities. 

"  The  ffolothuriada  are  generally  distributed  through  the  seas  of 
the  globe,  but  are  congregated  in  greatest  numbers  in  the  Eastern 
seas.  On  our  shores  they  are  rare  and  unattractive  animals,  not  often 
seen  even  by  the  zoologist;  but  abroad  they  are  very  abundant  and 
in  some  places  used  as  food.  Of  one  genus,  the  Trepang,  many  spedes 
are  eaten.  In  Mr.  F.  D.  Beimett's  interesting  'Account of  a  Whaling 
Voyage  round  the  World,'  we  are  told  that  there  are  two  kinds  of 
Trepang  abundant  on  the  rocks  at  Baialia,  and  that  they  are  very 
indolent  animals.  '  When  handled,'  says  Ms.  Bennett,  '  the  Trepang 
contracts  its  body  in  a  longitudinal  direction,  and  should  its  tentadea 
be  expanded  they  are  instantly  concealed ;  but  no  noise  or  agitation 
of  the  surrounding  water  will  exdte  these  symptoms  of  alarm,  or 
cause  any  attempt  to  escape.  Tbey  usually  lie  exposed  in  the  shallow 
waters,  though  we  have  very  often  seen  them  buried  in  beds  of  cor«]- 
sand,  their  plumy  tentades  being  alone  exposed,  and  floating  in  the 
water  above,  apparently  as  a  lure  for  prey.  Some  may  also  be 
observed  lying  on  the  rocks,  their  bodies  completely  encrusted  with 
coral-sand,  which  may  dther  have  been  accumulated  by  a  previous 
burron^g,  or  thus  used  as  a  disguise.  It  would  appear  to  be  parti  j 
the  instinct  of  the  animal  to  take  its  prey  in  ambush,  but  what  that 
prey  is,  as  well  as  the  entire  economy  of  these  molluscs,  remains  «i 
perplexing  mystery.  Their  intestines  invariably  oontaiu  many  hard 
and  solid  masses  of  madreporio  rock  or  tree-coral,  some  of  them  more 
than  an  inch  in  length,  and  all  moulded  as  pellets  to  the  calibre  ot 
the  intestinal  canal. 

'*  It  is  difficult  to  say  how  these  stony  bodies  have  been  obtained  by 
the  Trepang,  though  it  is  easy  to  conceive  that  they  may  be  rendered 
serviceable  as  nutriment^  by  the  assimilation  of  the  animal  matter 
they  contain.  It  is  this  animal  which  the  Malays  of  the  Oriental 
Ides  seek  so  diligently  for  the  supply  of  the  China  market,  where  it 
obtains  a  good  price  if  well  preserved. 

*'  It  is  employed  by  the  Chinese  in  the  preparation  of  nutritious 
soup,  in  common  with  an  esculent  sea-weed,  sharks'  fins,  edible  birds'- 
nests  and  other  materials,  aflTording  much  jdly."  Jeger  says  the 
intestines  are  extracted,  the  animal  then  boiled  in  sea-water  and  dried 
in  smoke. 

The  British  Ifolothuriada  belong  to  four  families,  namely : — 

1st.  The  Ptolidof,  or  Ascidian  Holothuriadoff  animals  approaching 
the  MoUusea  in  their  form,  and  having  a  soft  drcumscribed  disc  like 
the  foot  of  a  Qasteropodous  Mollusc,  on  which  the  suckers  are  placed 
for  progression.    [P&0LID&] 

2nd.  The  p€niaeUB,  which  have  the  suckers  arranged  in  five  regular 
rows,  and  are  more  or  less  angular  in  form.    [Pentact&] 

8rd.  The  Tkifonea,  which  have  the  suckers  scattered  all  over  the 
surface  of  the  body.    [TnTOXES.] 

4th.  The  Synaplce,  in  which  there  are  no  suckers  on  the  body,  the  oral 
tentacula  being  tiie  only  representatives  of  those  organs.    [Sthaftjb.] 

De  Blainville  refers  the  difficulty  of  the  distinction  of  the  spedes 
of  ffdothuriadce  to  the  following,  among  other  causes : — 

1.  The  general  form  is  extremely  variable.  When  the  animal  is  in 
a  state  of  tranquillity  in  the  enjoyment  of  all  its  faculties  at  the 
bottom  of  the  water,  it  is,  in  the  greatest  number  of  oases  at  least, 
very  much  elongated,  often  oylindrSad,  and  almost  vermiform  :  on  the 
oontrar^,  when  in  a  state  of  repose,  it  becomes  much  shorter  and 
ordinarily  more  convex  in  the  middle  than  at  the  extremitiea.  When 
it  is  irritated,  whether  in  or  out  of  the  water,  the  contractile  action 
becomes  stronger,  and  the  animal  can  no  longer  be  recognised.  But 
it  is  especially  when  it  has  been  plunged  in  spirit,  that  the  form  dififers 
totally  from  that  which  the  living  animal  exhibits. 

2.  The  siae,  the  form,  and  distribution  of  the  more  or  less  mam- 
millated  tubercles  which  are  numerously  spread  over  the  skin,  appear 
to  M.  De  Blainville  to  ofier  too  great  a  number  of  variations  to  permit 
of  their  being  employed  in  distinguishing  specific  character. 

8.  The  tentacuUform  suckers,  which  have  their  exit  through  the 
pores  or  holes  in  the  akin,  and  by  means  of  whidi  these  animals 
attach  themselves  to  submarine  bodies,  are,  in  a  certain  number  of 
spedes,  spread  nearly  equally  over  the  whole  superfides  of  the  body; 
but  in  others  they  are  accumulated  on  the  lower  surface,  without 
order.  In  a  determinate  ordoi\  or  are  disposed  in  double  series  upon 
five  longitudinal  lines,  as  in  2l  peniaeta. 

4.  The  more  or  less  terminal  poution  of  the  two  orifices  may,  M. 
De  Blainville  thinks,  be  taken  into  consideration  advantageously.    . 

5.  Some  loologists,  and  among  others  M.  Lesueur,  says  M.  De 
Blainville,  attach  a  great  importance  to  the  number  of  the  tentacular 
appendages  of  the  mouth,  and  to  their  form  and  mode  of  division ; 
but,  M.  De  Blainville  fears,  erroneously,  for  he  has  been  positively 
assured  that  the  most  common  spedes  of  the  Mediterranean,  B. 
tubvloiOi  which  is  found  in  hundreds  at  Toulon,  varies  much,  both  as 
to  the  number  and  terminal  dividons  of  these  organs. 
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e.  It  aanna  to  U.  Da  BlainTille  that  a  batter  dmrteUr  nu;  be 
dnwn  from  th*  Form  of  the  cirole  of  the  loUd  piacee  of  ths  mouth, 
which  ia  Dozutent,  u  ho  bclisTca,  in  each  apaoiaa;  it  ii  howerer 
difflealt  to  employ  this  test. 

7.  To  jiidga  from  a  oonaiderahla  number  of  S<iMlniria  ttibuloto 
Been  bj  H.  Da  Blunfille,  oalour  in  theu  animale  ii  vary  TuiaUe,  in 
inttnuitf  Mi  lout,  pudng  from  a  nsar];  deep  black  to  a  reddilb 
bordering  upon  whitiih. 

8.  WiUi  regard  h>  dimanriona,  beudee  the  difBoultj  of  meararing 
the  aninwla  when  ci^iturad,  it  appean  that  they  vary  oonalderably  in 
aiie,  doubtlcaB  from  age. 


a  living  atate,  diatributee  tiieee  animals  into 
the  following  Aia  aectioDe,  which  he  oonaidara  to  be  tufficimUy 
uatunl,  and  aome  of  which  ma;  be  eatabliahad  aa  genera  :-^ 

{Flattened,  with  auckara  below  Cuvieria. 

Subprimintif.  with  inferior  auckera  .     .     Helolkuria. 

PuuForm,  with  acattered  anakera  .     Thyone. 

TermirartQ,  with  pinnated  leDtaolsa    ■        •    .    Piitvlana. 
Subpentagoitii],  with  ambulacrifornt  auokera   .    Oucmnaria. 

A.  Spedoa  whoae  rather  abort  body,  more  canvex  and  haider  above 
tiian  below,  U  provided  with  tentaculifarm  aucken  only  on  that 
aide,  and  with  fairly  developed  buccal  appaDdigea ;  the  two 
aperture*  more  or  lea  anperior,     (CSiVMru,  Pdnin ;  Ptohu,  Oken.) 

Ex.  H.  PSantajmi.  Scarborough  J  India  of  Pennant.  ('Brit. 
Zoof) 

B.  Spedea  whoaa  coriaceous  and  rather  elongated  body  ia  lub- 
priamntic ;  'the  belly  autBciently  didinct  Avm  the  back,  and  alone 
provided  with  tentaculiform  auckera,  acatt«r«d  througbout  ita 
whole  extent ;  the  buccal  appendagei  in  general  but  Uttle  nunLGed ; 
the  mouth  eub-inferior.    (ffoIoCAurio,  Lam.) 

Ex.  B.tiilnJom. 

C.  Spaciea  whooa  body,  in  general  elongated,  but  little  eoriaoeona, 
cylindrical,  or  fniiform,  ii  entirely  covered  with  retracUla  papill«, 
and  whoaa  buecal  appendage*  are  very  large.  (Tftyon^  Oken; 
JfuUmo,  Fleming.) 

Ex.  H.fopmoia. 

D.  Very  soft  apedea,  but  little  or  not  at  all  coriaceous,  very  long 
and  Tomiform,  ^Imdrical  or  aubpentagooal,  provided  with 
cirrfaiform  papilhe,  which  are  very  email,  acattered,  and  with  Uie 
buccal  appendagea  uaually  rq;nl*rly  piooated. 

Ex.  J7.mtt<Xa. 

E.  Species  lufflcieiitly  coiiaoeoua,  smooth,  in  general  short  or  mode- 
rately eloDgnted,  r^nlarly  pentagonal,  with  tentaculiform  socken 
in  10  rows,  two  at  eadi  ambulacral  angle.  (CacunorM,  Su- 
Cuoumben.) 

Ex.  E.  Owx/nit. 
More  recently  Ueasn.  Jeager  and  Brandt  have  given  a  cIsaaifioBtion  of 
the  HtixMuiutiadai.    The  ohaiaotera  upon  which  the  system  of  Hessrs. 
Js^er  and  Brandt  rests  are  the  following : — 

1.  The  absence  or  the  presence  of  tentaculifarm  suckers,  which 
U.  Brandt,  as  well  as  U.  JESger,  calla  feet,  in  oommon  with  many 

2.  The  raaemblance  or  diaaemblanoe  of  thoae  organs. 

3.  The  existence  or  abaenoe  of  the  posterior  and  intemal  aquiferous, 
branchial  apparatua,  which  they  name  lunga,  with  good  reaaoo,  becauaa 
the  ambient  fluid  penetratea  therein. 

4.  The  disposition  of  tlie  tenUculiform  anckeia  at  the  surface  of  the 
body,  all  ronnd  it  or  on  certain  paita  only,  in  regular  seiiee,  of  variable 
number  or  imgularly  scattered. 

6.  The  freedom  or  the  adhedon  of  the  respiratoiy  aquiferous  ta«e, 
divided  by  M.  Ji^er  into  the  intestinal  lung  and  the  locomotive  lung, 

6,  The  last  and  least  importaiit  character  is  drawn  from  the  form 
of  the  tentaclee  which  anrround  the  buccal  aperture,  which  leadi 
U.  Joger  to  hia  aab-genera  and  tribes,  and  M.  Brandt  to  hia  geneia 
and  aub-genera.  M.  Jceger  forms,  says  U.  De  Blunrille,  in  fast  throe 
groupa  only,  which  he  oonaidera  as  aub^geneia,  Oucwmana,  ISedenKm- 
tM  (fittuiana),  and  HohA\ima,  which  he  sepaiatas  into  six  tribes, 
ifdUeria,  &i>Kad»Oaa,  Ourieria,  Ptobia,  BoMhtria,  and  Trepamg,  this 
last  being  in  truth  held  doubtful  in  the  system  of  H.  Brandt,  aa 
H.  Jnger  himaalf  consideTed  it. 

H.  Bnndt's  divisions  resolve  themselvea  into  eeven  groupa  :« 

1.  PtnUutitltoa,  answering  to  H.  De  Blainville's  division  E  {Ohkh- 
auTHi),  and  aubdivided  according  to  the  free  of  fixed  stale  of  the 
aquifennia  tree. 

5.  Sporadipoda,  confounded  by  H.  De  Blainrille  with  the  HiMluma 
properly  ao  cklled,  from  which  he  saya  they  da  not  difier  really,  except- 
mg  that  the  tentaculiform  auckera  with  which  the  body  ia  oovered 
are  aimilar  both  above  and  below.  This  division  contama  only  two 
genera,  established  apoQ  the  distinction  of  having  the  tentacula 
ihnthed  or  not. 

3.  Hiyp</pBda,  comprisiDg  H.  De  Blainville's  division  A,  eeparated 
into  two  genera,  Oanritria  and  PKlut,  containing  each  two  ipeeiea. 

i.  The  Apumaumti,  which  were  regarded  1^'  H.  De  Blunville  t« 
belonging  to  the  ganus  PiHtUaria  of  Lamarck,  to  the  number  ot  four 
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I,  muairia  PlMtt^mt  I  1  a,  its  IhuhI  tppendift*.    I,  JToMbriayajiU. 

Ifa ;  a  a,  a  tiuati  or  Iti  baeeal  apptadsfea  laolalcd.  i,  Beletkwia  tUiaia. 
4,  Sohlhuria  OKiMiif.  i,  Bolatliuria  tvhilata  ,■  S  a.  It*  oral  extremity;  1  t, 
Iti  uul  eitnmitj ;  1 1,  aome  or  the  elrrhl,  of  the  nanual  ilia. 

or  more,  the  half  of  which  are  doubtful,  and  ooaUining  only,  for 
H.  Brandt,  the  gmus  Oiacmolaia. 

6.  Sekiupodix,  which  are  diveraiform  ^lede*  more  or  leaa  elongated, 
in  which  the  tataculitonn  auckera  are  diapoeed  in  three  or  Qve  longi- 
tudinal rows ;  theae  fbim  but  two  genera,  each  containing  one  spedea 

fl.  Ealrrtpoda,  coireapoiiding  to  M.  Da  Blunville'a  divialons  S  and 
'.that  ia  to    —   '     '■     "'  -     * "  '        '  '     *'- 

All  theae  are  HolotlHina  pedata,  but 

7.  conaists  of  the  Hon  pidata,  forming  a  great  part  of  H.  De  Blun- 
ville'a division  D,  that  ia  to  aay,  the  genua  Putidaria  of  Lamarck, 
aepaiated  into  three  prindpal  genera,  two  of  whidi,  provided  with 
aquifsrona  treee,  are  distinguiahed  by  the  form  of  their  l>ody,  and  tha 
third  has  been  named  Sgnofta  by  Eeohachalta. 

H.  Da  Blainville,  in  bis  '  Nouvellea  Additions  at  Correotiona'  to  hia 
'  Actinologie,' published  in  IS84,  gives  the  fallowing  amended  drridons, 
which  he  aabdividei^  retaining  many  of  tha  generic  namea  of  Jl^ei 


115  HOLOTEUBUDiEL 

A.  Th«  Vtrmiform  SoUavria  (Ptttularia),  whioh  b>T«  the  bod; 
elongated,  •oCI^  vainufomi,  and  the  tentacular  lucken  vety  idwU 
or  erm  nuIL     Three  dinaiana. 

1.  Without  mcken,  tentacula  piniuted.     (Synapta,  EschacholtEi) 

2.  Widioatiuoken,  tentscuU  piniiatiQd.     (Okiredofa,  Etch.) 

S.  Tery  imall  ni<±en  diipond   in   five  baodi.      {OixM/Aa, 
Biudt.) 
A  The  Jteifl^onn  iTnIoaui^  (iVoIu),  whose  body  ii,  on  Uis  oon- 
tnu7,  iliort,  coriaoeouj,  oonvex  aboTC^  flattened  below,  with  luperior 
raUier  than  terminal  orifloe*. 
1.  Skin  a«  it  ware  •qaamonB.    {Oameria,  P^n.) 

3.  Skin  rogoea,  bot  w)It    {Piaiat,  Olcen.) 


thraughont  with  tentaoulifonn  enoken,  the  lowsat  of  which  a 
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1.  Tent  (acni)  largely  open.    (Solathuria.) 
*'■■'■■'    ;ar.) 


8.  Tent  closad  wiUi  fira  teeth     {MuUeria,  JEBger.) 
J}.  Bolathvria,  whose  bodr  i*  more  or  leu  elongated ;  the  lower  ten- 
taouUr  nickers  longer  wan  the  upper  ones,  and  diiposed'  in  longi- 
tudinal aeriea  in  a  determined  nomber. 

1.  Suckers  in  three  rowe.    (SttiAopM,  Brandt) 

2.  Suckan  in  five  rows.    [Difioperiderit,  Brandt) 

E.  The  OiKiimi^irm  Sotalhuria,  whose  bodj  is  but  little  elongated, 
more  or  lew  fusjfonn,  pentagonal,  with  tant&culifarm  incken  fann- 
ing Ato  smbulacis,  one  on  ench  angle.     (Brandt) 

1.  Tentacular  suckan  tbtj  small  or  noil,    (^ionnno,  Brandt) 

2.  SuckaiB  very  Tisible. 

a.  Tentacles  piimated,  ramose.    ^Oladodaetjihu,  Brandt) 

b.  Tentacles  pinnatiSd.    (Daelt/lola,  Brandt) 

F.  The  Sipwmniliform  Sobithtiria.  Body  mors  or  len  suddenly 
attenoatod  bnckworda,  of  an  Ul-daflned  psntogonal  form,  without 
uthar  ambulacra  or  enckaiB  (t).  Tantacles  aimplo,  short,  and  cylin- 
drical, as  in  tba  Actinia.    {Malpadia,  Caviar.) 

1.  Jf.  S»loOairoid€*.    (Coiier.) 

2.  Jf.  rnvtiitltu.    (Rkeo.) 

Whan  H.  De  BlaiDvilla  says  that  he  has  narer  heard  that  any  of 
these  animals  ware  of  much  utility  to  mankind,  but  that  M.  Delia 
Chiaje  does  indeed  inform  us  that  the  poor  inhabitants  of  the  Nea- 
politan ooasts  eat  them,  be  appears  to  have  fotgotten  tbe  great  oriental 
trafBo  carried  on  with  some  of  tbe  species,  as  an  article  of  food,  under 
the  name  of  Trepang  or  Tripang,  Bicba-de-Har  or  Baohe-de-Mer. 
C^ttain  Flinders  fell  in  with  a  fleet  of  Halay  proai  at  tha  English 
Ctunpany's  Islands,  north  coast  ol  Austislia,  near  the  Quif  of  Car- 
psntaria  (1803),  and  was  informed  that  liity  proas  belonging  to  the 
r^ja  of  Boni,  and  carrying  one  thousand  man,  had  left  Hiwassar  with 
the  north-west  monsoon,  two  monllu  before,  on  an  expedition  to  that 
coast.  "Tha  object  of  their  aipediljon,"  writes  Captain  Flinders 
('Yoyaga  to  Terra  Australia '),"  woa  a  oartain  marina  animal  called 
Trepang.  Of  this  the;  gave  ma  two  dried  apeoimens ,'  and  it  proved 
to  be  the  Becbe-de-Her,  or  Sea-Cucumber,  wMch  we  had  first  seen  on 
the  reefs  of  the  east  ooast,  and  had  afterwards  hauled  on  share  so 
^entifHillj  with  the  seine,  especially  in  Caledan  Bay.  They  got  the 
Trepang  by  diving,  in  from  three  to  eight  fathoms  water ;  and  where 
it  is  abondant,  a  man  will  bring  np  eight  or  ten  at  a  time.  The  made 
of  preserring  it  is  this  : — the  anim^  is  split  down  one  eide,  boiled, 
and  pi'SMQd  with  a  weight  of  itones,  than  stretched  open  with  slips  of 
bamDoo,  dried  in  the  lun,  and  afterwards  in  smoke,  when  it  is  fit  to 
be  put  awaj  in  bags,  but  reqoim  frequent  exposure  to  the  sun.  A 
thonsandtnpangsmakea 'picol' (of  about  125  Dutch  pounds);  and 
one  hundred  picola  are  a  cargo  for  aprow.  It  is  carried  to  Timor, 
and  sold  to  the  Cbineee,  who  meat  tbem  there ;  and  when  all  the 
prows  are  assembled,  the  fleet  returns  to  Hacasssr.  B^ 'limor  seemed 
to  be  meant  Timoi^laoet ;  for  when  I  inquired  concemmg  the  English, 
Dutch,  and  Portuguese  Uiere,  Pobaeeoo  (Captain  Flinders's  informant) 
knew  nothing  of  Iham  :  he  bad  beard  of  Coepang,  a  Dutoh  settlement, 
but  said  it  was  on  another  ialand.  There  are  two  kinds  of  Trepang ; 
the  blaok,  called  Baatoo,  is  sold  to  tbe  Chinese  far  forty  dollaia  the 

S'a>\;  the  white  or  gray,  called  Koro,  is  worth  no.more  than  twen^. 
la  Baatoo  aaeme  (o  be  what  we  found  upon  the  coral  reefs  near  the 
Iforthnmberiand  lalandi ;  and,  were  a  oolony  established  in  Broad 
Sound  or  Sboal-Watar  Bay,  it  might  perhaps  derire  oonsiderable 
adTsntage  from  the  Trepang.  In  the  QulT  of  Carpentaria  we  did  not 
obserre  anyother  than  the  Koro,  or  Oray  Slug." 

Captain  Fhiliip  Parker  King,  who  quotes  a  part  of  the  above  passage 
('  Burvay  of  tha  IntertropicaJ  Coasts  of  Australia'),  found  a  fleet  of 
Malay  proas  in  the  bay  at  Coepang  (1818):  it  had  just  retomedfrom 
an  unsuccessful  vojsga  on  the  south  coast  of  Timor  in  eearob  of 
Irapaog.  Dramah,  the  principal  raja  of  the  fleet,  gave  Captain  King 
the  following  informatioD  reepeeting  the  coast  of  Australia,  which 
the  r^ja  bad  frequaatly  visitod  in  the  command  of  a  fleet  that  annually 
frequents  its  shoree.  The  coast  is  called  by  them  '  Harega,'  and  has 
been:  known  to  them  for  many  yetm.    A  fleet  to  tha  nomber  of  200 


press  (but  Captain  King  thiuks  that  this  number  is  perhaps  very 
much  eiaggemtad)  annually  leaves  If  aoassar  for  this  fishery ;  it  aaiU 
in  January,  during  the  wettern  monsoon,  and  coasts  from  island  to 
islaod,  until  it  reaches  the  north-east  end  of  Timor,  whan  it  staera 
south-east  and  south-sauth-aast,  whioh  eooraes  oany  them  to  tha  coast 
of  Australia ;  the  body  of  tbe  fleet  then  steers  asstward,  leaving  here 
and  there  a  division  of  15  or  16  proas,  under  tha  command  of  an 
inferior  mja,  who  leads  the  Beet,  and  is  always  implidtly  obeyed. 
His  proa  is  tha  only  vessel  which  is  provided  with  a  oompoaa ;  it  aleo 
has  one  or  two  swivels,  or  small  guns,  and  is  perhaps  armed  with 
musketa.  Their  provisions  chiefly  consist  of  rice  and  oocoa-nuts; 
and  Uieir  water,  which  during  uie  westerly  monsoon  is  easily  re- 
plenished on  all  parts  of  the  coast,  is  carried  in  joints  of  bamboo. 
"  Ailec  having  fished  along  the  coast  to  the  eastward  until  the  westerly 
monsoon  breaks  up,  they  return,  and  by  the  last  day  of  May  each 
dabcbed  fleet  leaves  the  coast,  without  waiting  to  ooUect  in  one  body. 
On  their  return  they  steer  north-west  which  brings  tbem  to  soma  part 
of  Timor,  &om  wheuoe  they  easily  retrace  their  steps  to  Macassar, 
where  tbe  Chinne  traders  meet  them,  and  purchase  thor  cargoes.  At 
this  time  (1S18)  the  value  of  the  trepug  was  from  forty  to  fifty  dollars 
a  picol ;  so  that  if  each  vessel  returns  with  100  piools  of  trepang,  her 
cargo  will  be  worth  6000  dollars.  Beaidea  trepang,  they  ttada  in 
sharks'  fins  and  birds'  nests,  the  latter  being  worth  about  3000  dollars 
ths  piooL"  [Swallow  Tbibi.)  To  this  Csptua  King  appends  a  note, 
stating  that  in  1822  tha  value  of  the  trepang  was  much  less,  the  price 
having  fallen  to  25  dollars  the  picoL 

In  Crawf urd's  '  Indian  Archipelago '  !t  is  stated  that  the  Slug,  or 
Trepang,  is  aometima  ss  much  ss  two  feet  in  length  and  &om  seven  to 
eight  inches  in  circumference ;  a  span  long  and  two  or  three  inches  in 
girth  is  however  the  ordinary  size.  But  Uie  quality  and  value  do  not 
depend  upon  ita  aixa,  but  upon  properties  not  discernible  by  those  wLo 
have  not  had  much  experience  in  tha  trade.  In  shallow  water  the  animal 
is  taken  out  by  the  hand,  but  in  deeper  water  it  is  sometimes  speaTBd. 
When  taken,  it  is  gutt^,  dried  in  the  sun,  and  smoked  over  a  wood- 
fire.  The  fishery  is  carried  on  from  the  weetem  shares  of  New  Guincs 
and  the  southern  shores  of  Austnlia,  to  Ceylon  inclusive.  Indeed 
within  tbe  last  few  yean  it  has  been  successfully  prosecuted  on  tha 
shores  of  the  Mauritius.  The  whole  produce  goes  to  China.  In  the 
market  of  Macassar,  tbe  great  staple  of  this  fishery,  not  less  than 
thirty  varieties  are  distinguished,  varying  in  price  from  6  Spanish 
dollars  a  picol  (133^  lbs.)  to  fourteen  times  that  prioe,  each  variety 
being  distinguished  by  well  known  names.  The  quantity  of  trepang 
sent  annually  to  China  from  Macassar  is  about  TOOO  picols,  or  8383 
cwt ;  the  price  usually  varying  from  8  dollars  a  picol  to  110  and  IIG 
dollsjs  a  picol,  according  to  quality.  There  is  also  a  ootuuderable 
export  of  trepang  from  Manilla  to  Canton. 

(M'Cullouh,  Diaionari/  qf  Commerce,  articla  IHponj.) 

HOUALIA'CE^,  a   small   natural   order   of  shrubby  Exogenous 

Plants  with  polypetalous  flowera,  a  row  of  glands  in  front  of  the  seg- 

manls  of  tho  calyx,  many  perigynous  stamens,  and  a  !-S-styled  ovary, 

with  as  many  parietal  placentee  as  styles.   '  Tht  species  chiefly  inhalnt 

rical  countries ;  they  hare  small  starry  flowers,  and  are  of  no  known 

ity.  Brown  considers  them  nearly  related  to /"awiftTOceB.  Lindley 

I  near  CacuTbitatar,  Imuacta,  Cactarta,  and  Oaagracta. 

genera  and  30  speciea. 


utility 


1,  SQ  expanded  flower; 

HO'HABCS  (Hiln&Edwards),  a  genus  of  Animals  belonging  to  ths 

order  Cmttacea.  It  embncea  (he  true  Lobetere.    HUne-EdwRrds  has 

uotioad  cartain  difllbranees  which  induce  him  to  wpante  tbe  true 


witb  Its  two  ttjire. 


lir  HOUABUS. 

liobaten  IBomanu)  from  the  Cnwflahe>  (Ailaeai),  and  to  oombine  ths 
generm  Aitaeut,  Romano,  and  Nephrapt  Id  dds  iDikll  groap,  whioh  be 
deBign&tei  sg  tbe  family  ofthGAitaoianB(.lHacuia).  These baooniidcra 
es  forming  the  puage  between  the  Cuinned  Macniraae  Cruitaoeani 
tni  the  Siilicoquea,  or  ShiimpB,  bat  u  difhring  luffioientl;  to  require 
sepantioD.  Intbegenenlfonnof  the  body  the  ^itaetda  epproiimate 
T^  nearly  to  the  Saliooquea,  bat  they  have  not,  he  remarks,  like 
them,  branchiae  cotBpoeed  of  laminn  piled  one  oa  another;  these 
orgaiu  b^Dg  formed  by  ao  aosemblage  of  emdl  oylinden  more  or  Im 
loD^  and  bnuli-like,  ae  in  the  greater  pert  of  the  CuinMed  Maemra, 
which  the  ArtudaiiB  aUo  resemble  in  the  hardnen  of  their  t^^omentary 
skeleton ;  but  their  stemam  is  not  enlarged  into  a  plutron,  and  the 
nerroui  ganglions  oorreeponding  with  tbe  two  thoiacio  rings  are 
distant,  and  united  by  rather  lot>g  double  oords. 

The  body  of  ths  Astacians  is  elongated  and  a  little  ooropreaMd; 
the  abdomen  is  Tsry  large,  but  at  the  same  tinie  less  dsTsIoped  in 
proportion  to  the  thorax  than  it  la  in  the  Bbrimpe.  The  oarapace 
terminatea  anteriorly  by  a  moderate  rostrum,  which  OTerbangs  the 
base  of  the  ocular  peduncles.  The  Butenne  ara  inserted  nearly  on 
the  same  transversal  line ;  those  of  the  first  pair  are  of  moderate 
length,  their  peduncle  is  Bought,  and  their  terminal  filaments  two  in 
numbsr.  The  eiterual  or  «ecand  pair  are  much  longer,  and  their 
peduncle  is  fumiahed  above  with  a  moveabla  plate,  which  is  analogous 
to  the  apinifDrm  appendage  iu  ths  Paguri,  as  well  as  to  a  similar  but 
much  larger  plate  which  ia  found  in  the  Saliooquea.  In  the  *"*■"""« 
this  appendage  is  hastiform,  and  never  entirely  coven  Che  last  pednn- 
cnlar  joint  aitoated  below,  and  it  ia  even  rudimentary.  Ths  buocal 
apparatna  preaenta  nothing  remarkable ;  the  external  jaw-feet  are 
elongated,  but  bent  back  upon  ths  mouth  ;  their  seoond  joint  ia  much 
loiter  than  those  which  succeed,  and  they  do  not  uajat  in  locomotion. 
The  first  pair  of  feet  are  very  luge,  and  terminated  1^  a  Urge  didao- 
tylous  claw  ;  the  last  four  pairs  are  of  moderate  lengu,  and  nearly  of 
the  same  general  form,  excepting  that  the  second  and  third  pain  an 
provided  with  a  small  didactyloas  claw,  and  that  ths  last  four  ars 
monodac^lons.  Ths  abdomen  is  nearly  of  the  same  size  throughout, 
and  presents  on  each  ode  a  lamellar  prolongation,  whioh  descenda  ao 
as  to  incase  more  or  leas  completely  the  bwe  of  the  false  feet.  The 
last  segment  is  very  wide,  and  forms,  with  the  two  plates  of  each  of 
the  appendages  of  the  sixth  ring,  a  great  caudal  fin,  all  the  pieoei  of 
which  are  nearly  of  the  aame  length.  The  external  plate  of  thia  fin 
has  a  ti^nsvene  Joint  towards  its  posterior  third  part  Ths  false 
natatory  feet  are  elongated ;  in  the  male  the  first  pair  ue  atyliform, 
nearly  aa  in  the  Brachyara,  while  the  othen  are  terminated  by  two 
large  foltaceouB  plates  with  ciliated  borden,  a  condition  whioh  belongs 
to  the  whole  of  these  feet  in  the  female.  The  bninchin  amount  to 
twenty  on  eseh  ude.  They  are  disposed  in  three  rows,  so  as  to  form 
vertical  bundles  aeparated  by  flabelUform  appendages,  fixed  to  the 
base  of  the  feet.  These  lastrmentioned  appendages  are  very  large,  and 
are  only  wanting  in  the  posterior  feet. 

This  family  corresponda  to  the  genus  AitaiM»ot  Fabridosj  and 
M,  Milne-Edwards,  adopting  the  division  established  by  Dr.  Leach  in 
founding  bia  genus  tfepkrapt,  further  aepantoi  the  Crawfishes  pro- 
perly so  called,  from  the  true  Lobsters  thus  : — 
Rostrum  depressed,  and  armed  with  1 

3ne  tooth  at  most  on  each  side.  Lasttho-  ^Jibiciu  (Crawfishes). 

cacio  ring  Qtoreidila.  J 

{EyesspherioaL  Lost  ^ 
3.,it«.rp'^k~™  (■■■>•«->■ 
ceding  J 

Eyes  reniform.  Lasti 
ring  of   ths   thorax  I  v-ii_„. 
prServlng    a    little  K-^P*"^ 
mobility.  J 

But  the  wpkration  thus  further  can-ted  out  by  IL  Hilne-Edwards 
does  not  depend  on  external  dioUnctions  only;  for  there  are  great 
diSerences  in  the  conformation  of  the  intemid  organs  of  gsneration 
and  digestion,  as  compared  with  that  of  those  eaaential  parts  of  the 
animal  economy  in  the  other  Aitadda.  Thus  H.  Milne-Edwards 
remarks,  that  in  the  Crawfishes  the  duodenal  portion  of  ths  intestine 
presents  on  its  internal  aurface  a  great  number  of  amall  viUoaities, 
and  is  not  clearly  ssparated  from  the  rectum,  which  is  smooth  inter- 
.  nally ;  while  in  Homanu  the  dt^odenum  is  smooth  within,  the  rectum 
is  puited  internally,  and  there  exists  between  theas  two  parts  of  ths 
digestive  tube  a  kind  of  circular  valvule  ;  the  posterior  awal  append- 
age of  the  intsstins,  which  ia  seen  at  the  extremity  of  the  duodenum 
of  the  true  Lobsten,  is  wanting  in  the  Crawfiahss.  The  liver  is  oom- 
posed  in  the  Cnwfi^es  of  small  csBcal  tubes,  which  ars  comparatively 
much  more  elongated,  and  its  anterior  lobes  are  less  developed  ;  ths 
testicle  is  very  aoiail,  and  ia  compoaed  of  thres  lobes,  whsncs  spring 
ths  vtaj  long  andtortuouB  dafarent  veaaels,  whilst  in  tbetrus  Lobaten 
these  seccetiDg  organs  are  very  much  elongatal,  extending  from  the 
head  into  the  abdomen,  presenting  no  mesial  lobe,  bnt  a  simple  com- 
misenrsk  and  only  giving  rise  to  very  short  defennt  canals. 

The  Attad,  which  are  all  fiuviatils,  consist  of  the  species  A .  jiuvia- 
liiit  [Anx<3m],  A.  Bartmii,  A.  qfinu,  A.  AutlralatitntiM,  A.  CkUtnni, 
■nd  A.  Bltmdaigii(\). 


The  Hamari,  which  are  all  marine,  consist  of  the  spedsa  E.  vul- 
garii,  the  Common  Lobster  [Aaracus],  S.  AMtrieann*,  with  ita 
inuoeass  eUwa,  and  S.  Ctymuit,  aooordiog  to  U.  Edwards,  who  con- 
siden  the  Aitaevt  tcalxr  of  Fabricius  as  identical  with  S.  Capauit. 
The  species  A.  canilaceu,  A.  fiilgeni.  A,  fiUmu,  sre  unknown  to 
H.  Edwards,  and  considered  doubtful  by  Latreille. 

iVgikni]M  (Leseh), — Body  mors  elongated  than  that  of  the  Craw- 
fishes; rostrum  slisnder  and  rather  long,  armed  with  lateral  t«th 
like  that  Oi  ffomamt.  Eysa  large  and  remibrm.  Lamellar  appendage 
of  the  external  antannm  wide,  and  long  enough  to  extend  beyond  th« 
peduncle  situated  below.  Feet,  firstpairlongand  prismatio;  succeed- 
log  pairs  with  a  compressed  msnus.  Nothing  remarkable  either  in 
the  abdomen  or  in  uie  buccal  appendages,  ^anohiai  disposed  as  in 
Somana, 

N.  Ifarvcgicui,  the  Norway  Lobster,  Oanetr  Norpegiau  ot  LfnnEsu^ 
is  oooaaionslly  taken  in  the  aeas  around  the  British  Islands.  It  is  one 
of  the  most  beautifnl  of  the  larger  Maenwa.  Its  general  colour  is 
pale-fiesh,  rather  darker  in  parts ;  fhs  pubescHnee  ia  light  brown.  It 
is  generally  considered  a  northern  specin,  but  Mr.  Bell  says  he  has 
received  spscimens  fi?om  the  Medil^nsnean.  It  ia  found  on  the  coast 
of  Norway  in  large  quantities,  and  is  also  frequently  taken  on  the 
coasta  of  Scotland,  and  suld  in  tiie  Edinburgh  and  ot^er  markets.  It 
is  taken  in  Dublin  Bay,  and  is  very  common  in  the  Dublin  markets. 
It  may  also  be  occasionally  seen  in  the  London  shops.  It  is  said  io 
be  Uie  most  delicate-fiavoured  of  all  the  Onalaeta.  Formi  of  the 
Attacida  are  found  foaaih    [Cbi: 


■r  ly-phr^i 


HOME.    pUnDAl 
HOMELYN.    [RiHD*.] 

HOMOCERCAL.  Fishes  with  symmetrical  forms  of  tails  ars 
thus  namsd  by  U.    Agassi^   in  oontradistinction  to  Hetsroosrcal. 

[HBTXR0aiHCU..1 

HOMOLA.     [aoMOUDM-l 

HO'MOLIdA  Somola  Triie.  Ths  Homollans,  according  to  the 
system  of  M.  Milne-Edwards,  are  the  second  tribe  of  the  Apterurons 
family  of  ths  Anomurous  Crnslaoeans,  snd  their  placs  is  between  ths 
Dromians  and  the  Baniniana. 

The  carapace  is  spiny,  and  armed  with  a  rostrum.  Internal  pair  of 
antenuEB  without  •  pit,  and  incapable  of  being  bent  back  upon  ths 
front.  Jaw-fset  padiform.  Fsst  of  the  second,  third,  and  fourth  pairs 
very  long;  fifth  pair  very  diort,  and  of  no  service  In  ptogrssuon. 
Bternal  plastron  enlarged.  Claw  terminating  the  anterior  feet,  oom- 
-posed  of  two  fingen  in  the  ordinary  form.  Tani  of  the  Uirea 
rollowing  teet   s^liform.    Poateiior   feet  more  or  len  completely 


following  tet 
prehenaUsi 


HOHOLIDA 


U  HilnfrEdinrdi  tboM  diridn  ths  tzibe  into  tiiree  gaucn: — 

SnlKdielifoiin  uld  Bxpoasd ;  csnpMe  1    ffaguj^ 
qtudrilmtcraL  J       "™*"- 

rC«i«pac«  triiBgn-l 
.   Ur ;  roctrom  ^irj  v   LUkoda. 
*  mach  eloQgited.  J 


Eomola  (Leach). — Cuspace  longer  tliui  wide,  nearly  qundrilatetsl ; 
the  Rtomochal  region  occupjing  the  whole  breadth  of  it  antariorlj, 
and  the  branohiil  rogiooi,  thongb  not  prolonged  above  the  baae  of  the 
feet,  Tei7  lacfe ;  Utend  portioiis  of  corapooe  TartioaL  Front  narrow, 
and  advancing  so  aa  to  form  a  nuall  roatnic:] ;  on  each  aide  of  ita  baie 
a  large  conio  tooth  directed  forwards.  Orbita  eitreinelj  incomplete, 
even  witiiia,  where  the  articolation  of  the  ocular  pflduQolea  ie  naked  ; 
the;  are  acarcel;  limited  without,  and  ara  oontinued  with  a  large 
oblique  and  very  Inperfidal  pit,  agunat  which  the  eyea  are  applied. 
Ocular  peduDclea  cylindrioal,  and  divided  into  two  portiona — one 
ictemal,  alender,  and  eloogated ;  the  other  atout,  ahort,  and  termi- 
nated  by  the  eye.  InUmal  anteimro  not  lodged  in  pita ;  their  baailary 
joint  nearly  lobular  and  advancing  below  the  inaertion  of  the  ocolar 
peduncles;  tbe  two  aucceeding  joiota  very  long,  the  third,  aa  io  the 
Srachywa,  aupportiag  two  very  small  multiarticulata  GlamenCt. 
External  anteome  inierted  nearly  oa  the  lame  line  aa  the  internal ;  at 
their  base  a  targe  auditory  tubercle,  which  ia  BometimeB  extremely 
projecting;  their  first  joint  cylindrical,  rather  stout,  and  moderately 
long  i  the  second  slender  and  very  long ;  the  third  very  ahort ;  the 
terminal  filament  very  long.  Buccal  frame  quadrilateral.  External 
jaw-feet  nearly  pediform,  their  three  last  jointfl  being  large,  and  Dearly 
aa  lung  aa  the  two  preceding,  which  are  hardly  fiattened.  Sternal 
plastroD  much  reaembling  that  of  the  Dromiaoa,  and  not  containing 
the  genital  parts.  Feet  very  long ;  first  pair  termioated  by  a  nearly 
cylindrical  hand,  fifth  pair  raised  upon  the  back  and  subcbelifoim. 
Abdomen  veiy  wide  in  the  male  as  well  as  the  female,  and  composed 
of  aeien  distinct  joints ;  in  the  female  the  fint  ring  carries  a  pair  of 
very  abort  appsndagea ;  those  ot  the  four  succeeding  segments  are  of 
the  Bame  form  aa  in  the  Mra^yvra ;  the  penultimate  ring  has  no 
vestige  of  any  appendage.  The  vulvie,  instead  of  oooupying  a  place 
in  tbe  sternal  plaatron,  aa  in  the  Brachyura,  are  hoUowed  in  the 
baailary  joint  of  the  third  pair  of  feet  The  disposition  ot  the 
branchue  is  equaUy  remarkable;  there  are  14  on  each  side;  the 
first  is  laid  ecroaa  (en  trsveraj  under  the  base  of  the  succeeding  ones, 
and  filed  to  Che  baaa  of  the  second  jaw-foot ;  but  tiie  others  am  all 
directed  obliquely  up,  and  are  fixed  to  the  circumfereuce  of  the  vault 
of  the  sides.  One  is  inserted  at  the  ring  which  carries  the  jaw-feet  of 
tbe  second  pair,  two  above  tlie  base  of  Uie  external  jaw-foot,  tllTse  on 
each  of  the  two  succeeding  rings,  and  two  to  the  penultimate  ring. 

The  species  inhabit  the  aeaa  of  Europe. 

S.  tpmifroni  haa  its  body  covered  with  yellow  bain ;  length  about 
18  linsa.     It  is  found  in  the  Mediterranean  Sea. 


Somala  ip<i>{flwu.    a,  left  extenial  Jaw-fOot. 

S.  Citritrii  ii  the  Sippoeareinui  hitpidti  of  Aldrovandux,  and  ii 
■lao  an  inhabitant  of  tbe  Heditarrauean  Sea. 

lAlhadtt  (Latndlle).— M.  Hilne-Edwaids  ramarks  Uiat  up  to  the 
preaent  time  the  lMki>da  have  been  arranged  among  tbe  OxyrhAftKhi 
CD  aecoont  of  the  form  of  the  rostrnm ;  but  he  asserts  that  it  Is  not 
their  plooe,  and  that  tley  evidently  belong  to  the  Awmvra.    Thflf 


bear,  he  aaya,  the  greateat  analogy  to  tbe  ApUmra,  and  eapedollj  to 
Homaia ;  but  they  establish  the  passage  betweea  these  crnrtaceaiis 
and  Sirgtu. 

Carapaoe  triangalar  or  rather  hnri^abaped,  ita  upper  aorfaee  dis- 
tinctly limited  by  a  thick  and  spiny  border.  Bostrum  horiaontal  and 
very  long ;  ita  hue  covers  the  insertion  of  the  eyas,  and  the  auterior 
bolder  of  the  carapace  is  very  short.  No  orbits ;  but  a  stout  conic 
tooth  ia  asan  at  tBe  plaoe  ordinarily  oooupied  by  the  external  an^ 
of  those  cavities.  Ocular  pedonclsa  very  short.  Internal  antenna 
inserted  Ear  from  the  mnial  line,  below  and  within  tbe  eyea ;  their 
fint  joint  nearly  oylindriool;  the  two  aucoeeding  of  moderate  length, 
and  the  terminal  filamenta  of  the  same  conformation  aa  in  tbe 
BraiAyuta.  External  antennn  inserted  more  backwarda  and  out- 
wania  than  the  preceding ;  their  baailary  joint  entirely  mortised 
between  a  prolongation  of  the  lateral  border  of  tbe  buccal  frame  and 
the  anterior  border  of  tbe  carapace ;  the  second  carries  a  conic  tooth 
externally,  the  last  joint  of  the  peduncle  is  long  and  alender,  and 
finally  ths  multiarticulate  stem  is  rather  long.  The  buccal  frame  ia 
not  diatjnct,  except  laterally,  where  its  holders  are  straight.  The 
external  jaw-feet  are  pediform,  and  their  second  joint,  which  is  atont 
and  short,  carries  internally  a  atrangly.taothed  prolongation.  The 
Uiorax  presenta  a  dispoaitioa  different  from  that  of  the  eroataoeana 
which  precede  this  genua  in  the  aystem,  but  which  is  general  in  the 
succeeding  family  {Pierygura) ;  its  last  ring  is  not  soldered  to  ths 
preceding,  but  &ee,  and  even  moveable.  The  sternal  plastron  ia  linear 
between  the  first  ]■--*■■■  -.- 

presents  complete 


.    <  ...  .  ailnmoly 

imall,  and  bent  back  in  the  interior  of  the  branchial  cavities ;  they 
are  cylindrical,  and  terminated  by  a  small  claw  with  flattened  and 
extremely  short  fingers.  The  abdomen  is  large,  triangular,  and  beat 
back  against  the  plastron ;  its  baailary  part  u  completely  solidified 
below,  but  in  the  terminal  half  it  is  only  famiahed  with  comeo- 
calcareous  isolated  plates,  which  appear  to  represent  tbe  six  last  rings. 
la  the  female,  oviferoui  filaments  seem  to  exist  only  on  one  aide  of 
the  abdomen. 

As  in  the  other  Anomurona  Crnotaceona,  the  Tnlvn  ore  not  situated 
on  the  sternal  plaatron,  but  occupy  the  basilatT  joint  of  the  third  pur 
of  feet.    The  brancbin  are  disposed  aa  in  the  rest  of  the  tribe. 
L,  aretica, — Length  of  carapace  abont  G  inchda ;  colour,  reddish- 
It  inhabits  the  northern  seaa. 


a,  left  eiWraal  Jsw.rwt ;  1,  abdemen ;  t,  loot  at  the  Bftb  pair. 

Zomis  (Hilne-Edwards). — H.  Hilno-Edwards  rsmorks  that  the  small 
ernstaoean  on  which  he  has  founded  this  nsw  genus  haa  been  con- 
founded up  to  the  present  time  with  the  PoretUana,  to  which  it  in 
fact  bean  a  reeemblanoe  in  its  general  form,  bat  from  whioh  it  ditE^ 
in  many  important  particnlaTB,  such  as  the  oonfbnnstion  of  the  tail, 
the  antemu^  &o.    He  gives  the  following  geusric  ehoracter  ; — 

Carapace  depreaaad,  narrowed  anteriorly,  and  truncated  postariorlj, 
it  does  not  reach  beyond  tlie  middle  of  the  bass  of  the  third  pair  of 
feet,  and  the  rest  of  the  dorsal  surface  of  the  body  is  occupied  by  tbe 
base  of  tbe  abdomen.  The  front  ia  truncated,  and  armed  wiUi  a  small 
mesial  tooth ;  there  are  no  orbital  pits,  and  the  ocular  peduncles  have 
the  form  of  two  great  triangular  joints,  which  touch  each  other  on 
their  ictemal  edge,  and  carry  the  eyes  at  their  extamii  angle.  The 
internal  antannie  are  moderate ;  thair  first  thi«e  joints  are  oylindrical, 
and  terminate  by  two  small  filamenta.  The  external  automn  are 
inserted  on  ths  outside  of  the  eyes,  and  nearly  on  the  same  line ;  they 
are  large,  and  terminated  by  a  stoat  multlattienlate  stotn  faraislied 


in  HOMOLOKOTDS. 

with  long  burs  *t  its  lower  bordar.  The  eitanud  j&w-foet  tte  padi- 
form ;  their  third  joint  hna  no  noticsabla  dilitation,  nnd  the  three 
nicceeding  jointa  are  tot;  >tout  The  atemuin  u  ]iigt,  and  Uis  last 
thoracic  ring  ia  riot  soldered  to  the  preceding.  The  fint  pair  of  feet 
>ra  vary  Urge,  verj  iride,  and  exijemel;  deprened ;  tii»  orpni  ia  al 
Urge  u  the  ana,  and  neul;  quodriUteral  j  the  eUn  ii  sUiut,  ahort, 
uid  nearly  horiiontaL  The  three  auoceediog  pain  are  ahort,  atoat, 
and  terminated  b;  ■  nearlj  ooninal  joint;  the  fifth  pair  are  Tar; 
■lender,  and  bent  back  aboTe  the  othen  in  the  biuiahial  cavitj.  The 
abdomen  ii  tst;  wide  but  lamellar,  bent  back  below  the  atemtun,  aa 
in  the  PontUMKB,  and  pnaenta  no  reatigea  of  appendagea  belonging 
to  the  panoltimate  ring. 

H.  Hilne-Edwarda  laja  that  he  knows  nothing  of  the  maniien  of 
these  small  nnutaeeana,  of  which  only  one  apecieB  ia  koown,  jumely, 
Lomit  Mrta  {PoneUana  liiHa  of  Lamani).  The  above  only  ia  ooTer«l 
by  Tery  short  and  close-set  hairs,  and  the  hands  are  neaHy  sa  Urge 
AS  the  carapace^ 

It  is  snppoasd  to  inhabit  the  seas  of  AustrsUiia. 

HOHOLbKOTUS,  the  name  of  a  group  of  IViiMta,  ai  they  are 
generally  called  {PiJaadtma,  Dalman) ;  in  which  the  tripartite 
ciianj:ter  of  the  doraal  crust  ia  almost  lost ;  for  which  rauon  Mr. 
Miller  called  tt  MaimliAiU.  H.  KnigMii  oooors  in  the  Upper  Silnrian 
Rocki  of  EogUnd,  and  a  similar  speeiea  at  the  Cape  of  Uood  Hope. 

HOUOTTHBA,  one  of  the  uotions  into  which  the  cUai  Intieta 
ia  divided.  According  to  Leach,  Stephens,  and  aotna  oUier  authon, 
the  aectton  Bonoptera  ia  regarded  aa  an  order ;  but  in  I^lreilla's 
anaogBmeDt  it  forma  the  aecood  of  the  two  great  aections  into  which 
iJie  oi^er  Saiofltra  ia  divided.  The  inaecta  of  thia  groap  are  thus 
chancteriaed  by  Latreille ; — Roetnim  ariaing  from  the  lowest  part  of 
the  head  new  the  cheat ;  the  elytn,  almoat  always  tectiform,  are  of 
the  >ame  consiatenoe  throu^out,  aemi-membraooua,  and  aomeldines 
neembling  the  wings ;  the  three  gegmenta  of  the  thorax  are  blended, 
and  the  fint  ia  oft^  shorter  than  the  following. 

In  the  typical  jffomoplcra  the  head  ia  large,  broader  than  long;  the 
eyea  are  huge,  and  there  are  oceUi,  or  simple  eyes,  between  them  ;  Uie 
antennEB  arc  minute,  composed  of  but  few  joints,  and  termioated  by 
a  seta ;  the  rostrum  is  a  slender  jointed  prooesa,  which,  like  that  of 
the  Simifpitra,  lies  sloes  to  the  cheat ;  the  l^s  are  of  moderate  aiae ; 
the  hinder  tiluB  are  usoaLy  apined ;  the  body  ia  couvei  abore  and 


e  Bemi-membrai 


often  opaqne,  somatinua  transparent,  and  alwaya  of  a  uniform  teitni 
thnmghout  The  larva  are  Mtivc^  and  resemble  the  perfect  inaeot, 
siospting  that  thay  possess  no  wings ;  tiie  pupcB  are  also  aotire,  hot 
poascaa  radimsntary  wings. 


ceases,  which  are  lodged  in  a  gtvove  in  the  abdomen.  By  means  of 
this  ovipoaitor  they  pierce  holes  in  v^ietablee,  in  which  Uiey  deposit 
their  cgga.  Hany  Homopteroua  Insects  poaseas  the  power  of  leaping 
by  meajia  of  their  posterior  pair  of  legs. 

The  section  or  order  BomopUra  may  be  divided  into  the  followiag 
Cuniliea,    moat   of  which    are   analogou*   to   Linmsan   ganeia,  or 

Funily  1.  Oieadiidit  (Leach)  oompiiaei  those  ipedea  in  which  the 
iatenn»  are  B-joinled,  where  tiiere  ai«  three  ocelli  on  the  upper 
sorfacs  of  the  head,  and  where  the  tairi  ars  S-joinled. 

In  these  inieota  Uie  wings  are  usnally  tranaparait,  and  hara  dail 
nramres ;  the  malea  are  furnished  with  an  apparatus,  situated  at  the 
base  of  the  abdomen  on  each  ud^  by  means  of  whidi  they  oieate  a 
monotonous  musioal  sound.  They  are  nsoaUy  of  large  abe  (iome 
measuring  aa  much  aa  T  inches  in  width  whan  the  wings  are  expanded), 
and  for  t£e  most  part  inhabit  hot  countries.  But  one  speoiea  la  found 
ia  England,  the  Oieada  itgnuUodtt  of  authors,  itn  insect  about 
i  indies  in  width,  with  tranaparent  wings  having  black  nervurea,  and 
their  basal  portion  red ;  the  anterior  margin  of  the  fore  wing  ia  also 
red ;  the  body  is  black,  but  with  the  margin  of  each  segment  red ; 
the  legs  are  red,  varied  with  black.  This,  which  is  the  Uigelt 
Homopterous  Insect  found  in  England,  is  not  uncommonly  met  with 
in  the  New  Foreit^  in  Hampahirs. 

Family  3.  Pulgorida  (atephena).  —  Antenws  S-jolntad,  inserted 
bensath  the  eyea ;  ocelli  two  in  number ;  tarai  S-jointed. 

Us  insscta  of  this  family  have  generally  the  tbre  part  of  the  head 
produced,  and  varying  in  form  according  to  the  species.  The; 
-resting  a  sound,  nor  do  those  of  the 


iwing  familiea.    | 
he  above  two  fi 


o  families  constitute  the  section  OUadaria  of  the 
'  Rigne  Animal,'  The  Fvigora  tatermria  (Lina)  wiU  serve  aa  an 
illustration  of  the  second.  This  curious  insect  ia  an  Inbabitaot  of 
Biuil.  It  is  about  6  inohes  wide,  and  3^  inches  lonft  (^  &  yellewi^ 
oolonr  mottled  with  bUck,  and  having  a  large  ocellaled  spot  on  aaiA 
of  the  nnder  wings. 

Family  S.  Cbreqpidiz   (Leach). — The   antaonts  S-jaInt«d;   tarou 
S-jointed;  ocelli  two  in  number ;  antennK  situated  betwewi  Uie 
[CiClDBLU.] 

Family  4.  PiflUdit  (Stephens).— Antennn  with  10  or  11  joints,  of 
which  ^e  last  is  terminated  by  two  tetle ;  legs  formed  for  leainng 
tand  2  jointed ;  both  sexes  winged. 


HORDEDU.  in 

Family  6.  Thripida  (Stephena).  —  Antenna  S<jointed;  toatrum 
innte ;  tarsi  terminated  by  a  vaaioolar  joint,  and  without  eUws. 

Family  S,  Aphida  (Leach). ^^Tarsi  S-jointed ;  antennn  with  seven 
joints;  rostrum,  in  both  sexes,  with  three  distinct  joints;  tbmalM 
generally  apterous.    [Arsis.] 

Family  7.  Caetida  (Leach),  QaUituteia  (Latreille).— Taraus  with 
bat  one  joint  and  one  cUw ;  the  male  «ez  dvtitnte  of  rostrum,  and 
poBseasing  but  two  wings  ;  Uie  female  apterous,  and  furnished  with  a 
rostrum;  aotennn  generally  11-jomted.    [CocoiDd.J 


Futftra  laltnuria,  bait  til*  ni 


HONEY,  HONEYCOlia    [Bsi 

HONEY-BUZZARD.    [Fai 

HONEY-QUIDE.    fCcoDLiDAj 

HONEY-LOCDST.    [GLWDirsoau.] 

HONEY-STONE.     [Mbllitb.] 

H0NEY-3UCEER.     ICiNNriui).a.) 

HONEYSUCKLE.    [CATHiroLucaA ;  Ldniobba.] 

HONETSDCKLE,  FRENCa     [HiDiaiHUU.] 

HONEY-WARE,  a  name  given  to  Alaria  tteulenla,  known  in 
Scotland  aa  Badderlocks. 

HONEENEJA,  a  genua  of  Plants  belonging  to  the  natonl  order 
CaryophgUiMta,  and  the  suborder  Altmta.  It  has  5  sepals,  S  large 
pat^  10  Btanieiui  alternating  with  glands,  3  styles  and  valvea,  and 
— y  few  Urve  seeds. 

B,  ptpLtida  is  a  British  species  found  on  sandy  sea-ooasta.    It  has 

Lte-acate  aessile  leaves,  fieahy,  gUbrous,  and  l-narvsd;  the  patsU 
obovate ;  sepals  ovate-obtuae,  l-aerved.  shorter  than  the  pataU ;  ths 
stems  are  dichotomous,  procumbent,  rhisomatous ;  the  flowms 
proceed  from  the  forks  of  the  stem  frequently  dicwioua ;  capsules 
Uise,  globose ;  seeds  few.  nnd  large. 

HOOD-CAP,  or  CRESTED  SEAL.    [PhocioaI 

HOODED-CROW.    [Cobtbi*] 

HOOPER.     [CtONlN^.l 

HOOPOE.    [UruPlDJtJ 

HOP.    [HuitDLDa.] 

HOPEITB.    [ZiHo.] 

HO'RDEUII,  the  genus  of  Planta  to  which  the  com  called  Bariey 
beloDga.  It  U  diatinguiihed  from  TriHcam,  or  the  Wheat  genus,  b; 
its  apikeleta  having  only  one  perfect  flont  in  each,  and  by  ita  ^omaa 
being  somewhat  uniUteral  and  bearded;  Rye,  or  Becala,  differs  in 
having  two  perfect  Boreta  to  each  spikelet,  and  in  the  some  additional 
circumstances  aa  Triiieum.  As  many  as  IG  species  of  iTordniM  are 
distinguished  by  Professor  Eunth,  the  Utest  writer  upon  the  subject ; 
in  addition  to  which  there  are  many  vorietiea.  The  species  are  found 
wild  in  various  places  in  both  the  Old  and  New  World  :  as  many  as 
eight  inhabit  America.  In  the  application  of  their  botanical  names  to 
the  cultivatfld  barleys  there  is  aome  coufuaion,  one  writer  distinguish- 
ing four  speeiea,  another  aii,  and  some  a  greater  number.  It  does  not 
appear  possible  to  determine,  upon  existing  evidence,  which  of  these 
opmions  ia  most  correct;  the  probability  however  aaema  to  be  that 
there  ore  not  more  than  four,  or  at  the  utmost  six  apeciea,  which  may 
be  readily  distinguished  by  attention  to  the  following  circumstanoes : 
— The  1-flowered  apikeleta  of  Barley  giaw  in  threee,  on  oppoaite  side* 
of  the  ear.  If  all  the  apikeleta  are  perfect,  the  grains  of  com  are 
therefore  necessarily  arranged  in  aii  linee  or  rowa ;  these  rows  may  be 
nrj  distinctly  arranged,  as  in  ^.  hasoMicAvat,  or  they  may  be  disposed 
in  an  irregular  manner,  as  in  3.  ^gicerai.  But  if  the  Uteial  ipike- 
lets  of  ea^  parcel  are  imperfect  all  along  the  ear,  the  middle  spikelet 
alone  producing  a  grain  of  com,  the  grains  in  that  case  will  be  in  two 
lows  only,  as  in  A  tjttficitiiiii  and  B.  Zewritoi*.  Of  these  two  distinot 
forms  there  are  some  in  which  the  gnin  adheres  to  the  pales,  or  husk^ 
OS  io  Common  Barley,  and  others  in  which  the  gnin  is  free  from  the 


proof  of  the  coneotneas  of  the  opinion,  and  probability  is  against 

It    These  oharaotera  and  a  fnr  others  being  attended  to,  oultiTatad 
barieys  may  be  arranged  nnder  the  following  heads ; — 


1S3 


HOREHOUND. 


HORNBILLS. 


lU 


*  Two-Rowed  Barleys. 

1.  IT.  didiehwn  (Lino., '  Sp.  PL/ 125).  Ear  cylindrical ;  awns  almost 
parallel  with  the  ear;  grains  adhering  to  the  husk.  This  is  the  Com- 
mon Summer-Barley  of  England,  and  tiiat  which  cultivators  seem  to 
prefer ;  its  ears  are  not  so  large  as  those  of  ff,  hexoitickumf  but  the 
grains  are  heavier.  It  is  commonly  stated  to  be  a  native  of  Tartary. 
Colonel  Chesney  found  it  wUd  in  Mesopotamiay  upon  the  banks  of  the 
Euphrates. 

2.  ff,  gymnodittichum  (Lowe's  'Elements  of  Agriculture/  p.  288.) 
Ear  cylindrical ;  awns  almost  parallel  with  the  ear ;  grains  loose  in  the 
husk.  Naked  Barley,  a  species  but  little  cultivated  now,  Ib  of  unknown 
origin.  It  is  said  to  have  been  introduced  into  England  in  the  year 
1768 ;  but  it  is  reported  to  have  preserved  its  churaoters  unaltered 
from  tine  immemorial  in  some  parts  of  Europe. 

S.  iT.  ZeocriUm  (Linn., '  Sp.  PL,'  126).  Ears  conical ;  awns  spreading 
away  from  the  ear,  in  a  flabelliform  manner ;  grains  adhering  to  the 
busk.  From  the  spreading  direction  of  the  awns,  the  ears  of  this 
barlev  acquire  a  much  broader  figure  at  the  top  than  at  the  bottom, 
on  which  acoount  it  has  been  oidled  Battledore  Barley ;  it  also  bears 
the  name  of  Sprat-Barley.  It  is  little  cultivated  in  England,  because 
of  the  shortness  of  its  straw ;  its  native  country  is  unknown. 

**  Siz-Rowed  Barleys. 

4.  JST.  hejsastichum  (Linn.,  '  Sp.  PL,'  125).  Ears  cylindrical ;  awns 
very  long,  rough,  and  rigid,  rather  spreiiding  away  from  the  ear; 
grams  adhering  to  the  husk.  It  does  not  appear  in  what  way  the 
jU.  vulgare  of  LinnsBus  differs  from  tiiis.  Professor  Lowe  has  justly 
remarked  that  there  is  no  such  thing  as  a  barley  with  the  grains 
growing  in  four  rows,  the  circumstance  by  which  LinnsBus  defined  his 
2r.  vulgare,  and  that  aU  such  appearances  are  merely  imperfect  states 
of  JI.  heaxuHchwn.  The  native  country  of  this  species  ia  unknown : 
it  is  the  Bere,  Bigg,  or  Winter  Barley  of  farmers,  and  is  particularly 
valuable  for  ripening  quid^er  than  the  Common  TworRowed  Barley ; 
its  grains  are  however  lighter,  and  it  is  considered  an  inferior  species 
to  the  last  To  northern  nations  with  short  summers  it  is  however 
invaluabla 

5.  JJ.  gifmno-hexatlichvm  (Lowe's  '  Elements  of  Agriculture,'  p.  238). 
Ear  cylindrical ;  awns  very  long,  rough,  and  rigid,  rather  spreading 
away  from  the  ear ;  grains  loose  in  the  husk.  The  origin  of  this,  the 
Naked  Six-Rowed  Bariey,  is  unknown.  It  is  extremely  productive, 
and  in  some  parts  of  Europe  it  is  reckoned  the  most  valuable  of  alL 
The  French  call  it,  on  aooounlT  of  its  good  qualties,  Orge  Celeste. 

6.  ff.  JSgiceroM  (Boyle's  Manuscripts).  Ears  cylindrical ;  florets 
arranged  in  a  confused  manner,  not  in  rows ;  awns  soft,  shorty  hooded, 
and  bent  downwards;  grains  loose  in  the  husk.  A  most  curious 
species,  found  in  the  nor&em  parts  of  India,  and  probably  in  Tartary, 
as  its  grains  have  been  sent  to  England  under  the  name  of '  Tartarian 
Wheat.'  Its  appearance  is  more  that  of  wheat  than  of  barley,  and 
its  naked  grains  assist  the  resemblance.  It  is  however  a  genuine  species 
of  Hordewn,  It  appears  to  be  a  productive  plant,  but  Uttle  is  as  yet 
known  of  its  quality  in  this  climate. 

Of  most  of  the  species  there  are  many  varieties,  the  most  striking 
of  which  are  those  called  '  Black  Barleys,'  on  account  of  the  dark 
colour  of  their  husks.  They  are  not  of  sufficient  importance  to  require 
particular  notice,  except  in  works  treating  of  agriculture  in  great 
detaiL    [Barlbt,  in  Abtb  and  Sa  Div.] 

HOREHOUND.    [Habbubittil] 

HORNBEAfil    [Cabfutus.] 

BtORNBILLS,  a  fiunily  of  Birds  named  after  the  genus  Bucerot 
^-Bueeridas,  They  constitute  a  fiunily  of  biids,  the  construction  of 
whose  bill  arrests  ue  attention  at  first  sight,  and  omithologiBts  have 
not  been  entirely  agreed  as  to  the  situation  which  the  form  ought  to 
occupy  in  the  series. 

It  is  not  at  all  improbable,  from  the  geographical  distribution  of 
the  species,  that  some  of  the  species  were  known  to  the  ancients ;  but 
whether  the  Tragopan*  of  Pliny  and  Solinus,  or  the  TragopoemeMi 
of  Pomponius  Mela,  belonged  to  this  genus  is  not  clear.  That  the 
Rhinoceros  Bird  of  HesycSius  and  Yannus  was  one  of  the  species  is 
not  unlikely.  Aldrovandus,  Jonston,  and  Bontiusf  give  the  form  the 
same  name,  as  do  Ray  and  Willughby^,  the  latter  of  whom  gives  two 
good  figures  of  heads.  Boutins  also  describes  one  of  the  species  under 
the  appellation  of  Chrvut  Indicuaf  and  another  as  Connu  rottrthcomiuo. 
Petiver  received  the  bill  of  one  (which  he  figures)  from  Kamel,  under 
the  name  of  Caltw.  The  description  of  the  bird  said  by  Jonston  and 
others  to  have  been  killed  as  it  was  flying,  when  the  Christians  beat 
the  Turks  at  the  battle  of  Lepanto  (Naupactum),  agrees  well  with  the 
characters  of  the  genus.  * 

Brisson  gives  the  Hombills  the  name  of  JBjfdrocorax,  following,  not 
improbably,  Clusius,  who  speaks  of  one  of  them  under  the  title  of' 
Oorvi  Marini  genua, 

linnsBus,  in  his  last  edition  of  the  'Syitema  Nature '(12ih),  places  the 
Hombills,  genus  Buoerotf  under  the  Picm,  between  the  Toucans  {Ram- 

*  The  Tra§»pQin  of  modem  loologlsti  is  a'  galUnaeeons  bird,  considered  by 
BMui  J  to  be  intermediate  between  MtUagrit  and  the  typical  Pheasants. 

f  **  Gorrae  Indicoa  comutiu,  ten  Rhinoeeris  Avii." 

X  Willughbj  terms  the  HombUl  **  The  Homed  Indian  Baven,  or  Topan,  called 
the  Khlnoccrot  Bixd." 


pkastoe)  and  Buphaga,    The  feet  he  defines  to  be  gressoriaL    Qmelin 
leaves  Bucerot  in  the  same  position. 

Latham  also  places  the  HombiUs  among  the  PiccBf  Pies,  with 
walking  feet 

Lac^pMe  removes  the  form  far  from  the  Toucans,  placing  it  at  the 
head  of  his  Platypodea  and  in  his  16th  order  (bill  dentilated),  with  the 
Momots,  in  his  steond  division  of  his  first  sub-class  of  birds,  or  those 
which  have  three  anterior  toes,  and  sometimes  a  hind  toe,  sometimes 
none. 

M.  Dnm^ril's  second  family  of  his  seoond  order,  Passereaux,  or 
Passerine  Birds,  consists  of  the  DentiroBtreif  or  Odontoramphe$, 
including  two  of  the  Hombills,  Momots,  Plant-Cutten  (Phiftotoma). 

lUigei's  Dentirottrea  come  between  the  Passerine  Birds  and  Crows, 
and  belong  to  his  seoond  order,  Ambulatoret,  or  Walking  Birds. 

Cuvier  places  the  Bucenda  at  the  end  of  the  Syndactylous 
Passerine  Birds ;  they  are  immediately  preoeded  by  the  Todies  (Todua), 
Next  to  the  BueaidtB,  in  his  system,  come  the  Scansorial  Birds  (Lee 
Qrimpeurs),  headed  by  the  Jacamars  {OaUnda,  Briss.),  which  are 
followed  bv  the  Woodpeckers.  He  speaks  of  the  Bucerida  as  large 
birds  of  Africa  and  the  Indies,  whose  enormous  bill  renders  them  so 
remarkable,  and  connects  them  with  the  Toucans,  while  their  carriage 
and  habits  bring  them  near  to  the  Crows,  and  their  feet  are  those  of 
the  Bee-Eaters  and  Kingfishers. 

M.  Yieillot  arranges  the  Hombills  and  Momots  in  his  family  of 
Prionoteaf  in  the  seoond  tribe  {AniaodactpH)  of  his  seoond  order  of 
birds  {SglvieokB). 

M.  Temminck  introduces  the  Hombills  among  the  Omnivorous  Birds, 
the  seoond  order  in  his  arrangement. 

Mr.  Vigors  plaoes  the  Bueerida  in  the  aberrant  group  of  his 
ChiUroatrea,  FregUua,  in  the  opinion  of  that  ornithologist,  by  its 
curved  and  slender  bill,  leads  immediately  to  the  Birds  of  ^  Paradise, 
which,  in  conjunction  with  the  Epimaehua  of  Cuvier,  terminates  Mr. 
Vigors's  family  of  Oorvidce,  and  here,  Mr.  Vigors  thinks,  we  shall 
find  the  passage  from  the  Oarmdca  to  the  Bueerida,  He  speaks 
indeed  with  considerable  hesitation  as  to  the  situation  of  Epimackua, 
but  observes  that,  being  more  united  in  its  front  toes  than  the 
(hrvidca  in  general,  it  holds  a  middle  station,  in  respect  to  that 
character,  between  the  two  groups ;  while  in  the  length  and  curvature 
of  its  bill  it  approaches,  in  conjunction  with  many  of  the  Paradiaece, 
to  some  of  the  extreme  species  of  the  Bueerida,  among  which,  he 
remarks,  the  Buoeroa  wuutua  of  Dr.  Latham  may  be  instanced. 

"  We  thus,"  says  Mr.  Vigors,  **  arrive  at  the  singular  family  of 
Bueerida,  which  seems  to  draw  near  to  the  preceding  groups  in  its 
food  and  habits,  as  far  at  least  as  we  can  conclude  from  the  verv 
imperfect  accounts  which  are  transmitted  of  them.  From  the  strength 
also  of  the  formation  of  these  birds,  and  the  powers  with  wmch 
they  are  endowed,  they  seem  to  assert  a  title  to  a  place  in  the  vicinity 
of  the  group  whidi  is  typical  in  the  tribe.  In  one  particular  however 
we  may  detect  a  deviation  from  the  more  perfect  structure  of  that 
type.  The  fore  toes  of  all  are  strongly  united  at  the  base,  the 
extemal  being  jomed  to  the  middle  as  far  as  to  the  seoond  articu- 
lation ;  an  impediment  which  must  considerably  interfere  with  the 
free  action  of  the  member.  This  deficiency  is,  on  the  other  hand, 
retrieved  bv  the  superior  robustness  and  muscular  conformation  of 
the  whole  mnb.  An  analogous  defect,  and  an  analogous  mode  of 
compensating  for  it,  is  observable  in  the  Ostrich,  a  bird  also,  it  is  to 
be  oUerved,  closely  allied  to  the  typical  group  of  its  own  family; 
and  in  both  instances  we  may  pronounce  the  deviation  from  the  more 
regular  or  perfect  conforma&n  to  be  a  defect  rather  to  the  eye  of  the 
observer,  an  infringement  upon  what  he  would  conceive  to  form  the 
'  beau'id^ '  of  the  typical  character,  than  a  defect  in  reality.  We 
may  here  delay  a  moment  to  observe  upon  the  causes  that  assign  so 
totally  remote  a  station  from  the  present  to  the  Todidca,  Meropida, 
and  Malq/onida,  whose  gressorial  feet,  as  they  are  technically  called, 
are  of  preciMly  the  same  structure  as  those  of  Buceroa.  In  them,  the 
deficienoy,  accompanied  by  a  corresponding  weakness  of  the  whole 
member,  is  real,  and  of  sufficient  consequence  to  deprive  the  bird 
of  the  means  of  using  its  legs  and  feet  to  advantage.  The  force  and 
powers  of  these  parts  are  in  fact  transferred  to  the  wings,  which  are 
thus  endowed  with  a  more  than  usual  share  of  strength,  in  order  to 
afford  the  biid  a  more  than  usual  assistance  in  the  aerial  mode  of 
seeking  its  food  which  it  is  assigned  by  nature.  In  the  Buceroa,  on 
the  other  hand,  the  gressorial  feet  are  accompanied  by  a  superior 
robustness,  which  counterbalances  their  inferiority  in  form.^  And 
hence  the  family  may  consistently  maintain  its  station  in  the  vicinity 
of  the  more  perfectly  formed  and  typical  groups  of  the  Inaeaaorea 
which  are  now  before  us.  The  tendency,  already  observed,  which 
opposite  points  of  the  cirde  in  which  a  series  of  affinities  is  united 
have  to  approach  each  other,  accounts  for  the  resemblance  here 
pointed  out  between  these  otherwise  discordant  groups,  and  serves  to 
explain  the  reason  why  the  analogous  relation  between  them  has 
been  mistaken  for  a  relation  of  affinity  by  systematic  writers,  so  far 
as  to  induce  them  to  arrange  all  the  gressorial  birds  in  one  connected 
group.  Besides  the  genus  Buceroa,  Linn.,  the  protuberance  on  the 
bill  of  whicl^  varies  in  almost  every  possible  shape  in  which  fancy 
can  embody  it,  the  present  family  includes  the  JHomotua  of  M. 
Brisson,  which  accoxds  with  the  entire  of  that  genus  in  its  gressorial 
feet,  and   with   several  species  of  it,  as  the  genus   now  stands, 
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in  the  ouxred  but  somewhat  shorter  and  more  attenuated  bilL" 
[HouoT.] 

In  his  remarks  on  the  succeeding  order,  Scansorea,  Mr.  Vigors 
obaerres,  that  besides  the  deviation  from  the  more  perfect  formation 
of  the  foot  in  the  Bucendee,  which  prepares  us  for  the  more  consider- 
able deviation  that  takes  place  in  the  same  particular  among  the 
ScansoriflJ  Birds,  the  luge  and  disproportionate  bill  of  that  family  is 
csrried  on  to  the  Rampha$tid€B,  the  first  family  of  the  Scansaret, 
secording  to  Mr.  Vigors. 

K.  Latreille  arranges  the  Hombills  among  the  Syndactylea,  the  fifth 
family  of  his  second  order  (Paasereauz,  or  Paaserine  Birds),  in 
company  with  the  Bee-Eaters,  Momots,  Kingfishers,  &c. 

In  the  method  of  M.  De  Blainville,  as  carried  out  by  his  pupil  M. 
Lherminier,  the  Hombilla  appear  among  the  Normal  Birds  (first 
subclass),  and  as  the  14th  family,  between  the  Kingfishers  and  the 
ToQcana 

K.  Lesson,  in  his  'Projet,'  places  the  Bucenda  as  the  last  family 

,  of  his  Ifuett&rtB,   or  Qrimpeurs,  arranging  it  in   the   third  tribe 

(SyndaetyUs)  of  that  his  first  order.    The  other  families  of  the  tribe 

are  the  Bee-Eaters,  if ^roptdcB ;  Kingfishers,  JTo/cyonidla!;  and  Cocks 

of  the  Rock,  Bupicolidat, 

Mr.  Swoinson  arranges  the  Buceridas  among  the  ConirottreSf  together 
with  the  Corvida,  Siumida,  FringiUidaj  and  Miuophagidcg,  After 
noticing  the  peculiar  conformation  of  the  bill  in  the  Buceridce,  he 
obeerVes  that  in  some  of  the  species  that  oi^an  is  without  the  basal 
protuberancee,  so  that  they  bear  the  nearest  affinity  to  the  Toucans, 
belonging  to  the  Scansorial  tribe,  which  is  joined  to  the  ConirostraL 
He  considers  that  we  have  no  bird  which  actually  imites  the  two 
families  in  so  perfect  a  manner  as  that  by  which  the  Toucans  are 
blended  with  the  Fittirottres  through  Prionites;  and  he  remarks,  that 
we  should  expect  that  a  bird  which  might  conduct  us  from  the 
Toucans  to  the  Hombills  would  be  of  large  size,  and  that  it  would 
present  us  with  some  of  the  gay  colours  peculiar  to  the  Toucans,  both 
in  its  bill  and  plumage ;  but  that  its  feet  should  no  longer  exhibit 
the  Mansorial  structure,  inasmuch  as  that,  as  he  has  before  remarked, 
we  see^  in  the  li^le  power  possessed  by  the  Toucans  of  climbing, 
that  nature  is  about  to  quit  the  scansorial  structure.  There  is  good 
reason  to  believe,  he  thinks,  that  such  a  bird  is  in  existence,  although 
at  present  only  known  to  modem  writers  by  a  drawing  executed  in 
India,  in  the  collection  of  Mr.  Smith.  Both  Dr.  Latham  and  Dr.  Shaw, 
he  adds,  describe  this  bird  under  the  name  of  the  Crimson  Hombill, 
and  he  considers  that  the  figure  published  by  the  latter  carries 
internal  evidence  of  its  authenticity.  Mr.  Swainson  sees  in  this  bird 
the  crimson  colour,  the  long  tail,  and  the  dorsal  collar,  so  prevalent 
in  the  genus  Pterogloisua,  joined  to  a  miniature  Toucan's  bill,  with 
a  distinct  band  at  the  base,  like  the  Ramphastoa  Tacanta,  yet  with 
the  feet  of  a  HombilL  That  this  bird,  and  probably  other  annectant 
species,  will  hereafter  be  discovered  in  the  vast  and  still  unexplored 
ngions  of  Centxul  Asia,  Mr.  Swainson  does  not  doubt  He  speaks  of 
the  Hombills  as  a  small  family,  of  which  perhaps  the  typical  form  is 
now  only  known ;  and  he  looks  upon  them  as  being  as  much  isolated 
as  the  Toucans  and  the  Parrots.  He  adverts  to  their  enormously 
large  bills,  generally  fumished  with  an  appendage  or  excrescence  on 
their  top,  the  use  of  which,  he  says,  is  imknown ;  nor  has,  he  adds, 
tiie  internal  structure  of  this  member  been  fully  ascertained.  The 
feet,  he  remarks,  are  generally  so  very  short  as  to  appear  calculated 
only  for  perching.  '*  United,"  continues  Mr.  Swainson,  "to  the 
Scansorial  Birds  by  means  of  the  Toucans,  they  would  seem  to 
represent  the  Basora  ;  but  the  structure  of  their  feet,  more  imperfect 
than  any  of  the  families  in  this  order,  forbids  the  supposition.  This 
opinion  we  had  long  entertained  from  theory,  but  it  has  recently 
been  confirmed  by  a  singular  fact  in  their  economy,  communicated 
by  an  officer  long  resident  in  India.  It  seems  that  all  the  species 
of  Bueeroa  he  has  met  with  in  a  live  state  are  constantly  in  the 
habit  of  throwing  their  food  up  in  the  air  and  oatchinjg  it  before  it  is 
swallowed."  This  propensity  Mr.  Swainson  oonsiders  to  be  an 
incipient  development  of  the  fissirostral  economy.  We  have  only  to 
add,  that  lir.  Swainson  does  not  admit  into  the  family  of  the 
Bucerid<s  the  Momots  {Prionitet),  which  he  places  under  a  fine 
drawn  at  the.  end  of  the  family  of  Trogonidm.  ('  Classification  of 
Birds.') 

Some  light  will  be  thrown  on  the  proper  place  of  the  bird  in  the 
uimal  series  by  the  following  account  of  the  anatomy  of  a  young 
Buceroi  cavtUua  by  Professor  Owen :— The  tongue  was  very  short,  of 
a  triangular  form,  and  very  smooth.  The  air-cells  were  very  large, 
sod  that  in  front  of  the  neck  contained  the  oesophagus  and  the 
trachea.  The  oosophagus,  as  in  tiie  Toucan,  was  very  wide,  and  of 
nearly  equal  diameter  as  far  as  the  gizzard.  The  gizzard  was  thicker 
in  its  coats  and  of  a  more  elongated  form  than  that  of  the  Toucan : 
ita  caticular  lining  was  very  tough,  and  disposed  in  longitudinal 
ridges.  After  the  duodenal  fold  the  remainder  of  the  intestinal  canal 
waa  disposed  in  two  similar  folds,  and  then  extended  along  the  middle 
line  of  the  back  to  the  cloaca.  There  were  no  cseca.  The  ooats  of 
the  intestinee  were  stronger  than  is  usual  in  birds,  and  the  diameter 
of  the  canal  was  more  considerable,  diminisluDg  however  gradually 
from  the  commencement  of  the  ilium,  as  far  as  the  beginning  of  the 
rectum,  and  thence  becoming  wider  to  its  termination.  The  whole 
length  of  the  intestines  was  5  feet;  that  of  the  bird^  from  the  ond  of 


the  bill  to  the  vent,  being  2  feet  2  inches,  of  which  the  bill  measured 
7  inches.  The  liver  had  the  usual  two  lobes,  of  which  the  right  was 
the  largest.  The  gall-bladder  was  of  considerable  size.  The  pancreas, 
of  an  elongated  slender  f  9rm,  had  a  small  oval  enlargement  at  its 
commencement  at  the  lower  end  of  the  spleen,  and  a  flattened  oblong 
mass  or  head  at  the  bottom  of  the  duodenal  fold :  it  accompanied  the 
duodenum  throughout  its  length,  being  folded  on  itself  similarly  to 
the  intestine.  Its  secretion  was  conveyed  into  the  intestine  by  three 
ducts ;  one  from  its  head,  which  entered  the  duodenum  at  the  bend 
of  the  fold ;  the.  others  from  the  elongated  lobes,  which  terminated 
close  together  at  the  end  of  the  fold  between  the  insertions  of  the 
hepatic  ducts ;  an  arrangement  corresponding  with  that  which  exists 
in  the  Heron.  In  the  cloaca  the  rudimentary  bladder  was  little 
more  than  a  line  in  width,  and  the  ridges  bounding  it  above  and  below 
were  confined  to  the  back  part  of  the  cavity.  The  bursa  Fabricii 
(which  Professor  Owen  regards  as  analogous  to  the  glandular  pouch 
found  in  so  many  other  claases)  was  of  a  triangular  form,  laige,  and  sur- 
rounded, as  usual,  by  a  capsule  of  muscular  fibres. 

The  muscles  of  the  mandibles  consisted  of  a  digastricus,  or  of  a 
muscle  analogous  to  it,  destitute,  as  is  usual  in  birds,  of  a  middle 
tendon,  a  temporal  muscle  of  moderate  size,  and  pterygoidei  extemi 
and  intemi,  proportionally  more  developed.  ^  There  is  also  a  strong 
ligament  occupying  the  place  of  the  masseter,'  and  a  second,  destined 
to  prevent  dislocation  backwards,  which  passes  from  the  zygoma 
directly  backwards  to  the  condyle,  or  arUculate  depression  of  the 
lower  jaw.  Disproportionate  as  this  apparatus  seems  to  the  moving 
of  so  large  a  bodv  as  the  bill  of  the  Hombill,  it  is  yet  fully  adequate, 
the  weight  of  tnat  oi^g;an  by  no  means  corresponding  with  its  size. 
The  cavities  in  the  bones,  the  arrangement  of  the  columns  supporting 
their  parietes,  and  the  air-cellsy  produce  at  the  same  time  hghtness 
andsta^ngth. 

With  respect  to  the  other  parts  of  the  skeleton,  Professor  Owen  parti- 
cularly noticed  the  extension  of  the  air^sells  into  the  distal  bones  of 
the  extremities.  He  remarked  that  Mr.  Hunter  observes  how,  in  the 
Pelican,  the  air  passes  not  only  into  the  ulna  and  radius,  but  **  into 
those  bones  which  answer  to  the  carpus  and  metacarpus  of  quadru- 
peds." In  the  Hombill  the  air  passes  slso  into  the  bones  corresponding 
to  the  phahinges ;  and  in  the  posterior  extremity  that  it  permeates 
the  tibisB,  tarsi,  and  phalanges. 

Professor  Owen  concludes  by  some  remarks  on  the  affinities  of  the 
Hombill  as  deducible  from  its  anatomy.  Its  nearest  approach  is  to 
the  Toucan.  The  Toucan  however,  in  the  want  of  a  gall-bladder, 
agrees  with  the  Parrots;  the  presence  of  that  organ  in  the  Hombill 
places  the  bird  in  more  immediate  relation  with  the  Crows.  The 
disposition  of  the  intestines  in, long  and  narrow  loops  also  agrees 
with  the  Raven.  The  tongue,  so  remarkably  varied  in  form  and  use 
among  the  Scanaorei,  resembles  in  the  Hombill  that  of  the  Carnivorous 
Birds.    ('  Proceedings  of  the  Zoological  Society  of  London,'  1888.) 

Buceros,' — Bill  long,  very  large^  compressed,  more  or  less  curved  or 
falcated ;  base  smoo^,  elevated,  or  rather  surmounted  by  a  casque  or 
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balmaUike  DTotDbannoe ;  (dgsa  of  tlia  mindiblM  imootli  or  notohad ; 
point  imooUi ;  intarlor  of  Um  bill,  upeoitlly  Uw  upper  nuadiUa  and 
ouqua,  very  oellolEr ;  nostrili  tunl,  on  tha  lurilua  of  fbe  beak,  in  > 
Ibmw,  nnall,  lomewhat  round,  open,  piaroed  in  ths  ooineoui  lub- 
■taiKM  of  the  bilJ,  oorerad  at  Uie  bue  by  a  mambruie.  Feet  ihort, 
■tnmg,  muMlulir  j  sole  of  Uia  foot  ]Miga.  Winga  modente ;  the  flnt 
three  qniUi  gndnated ;  the  fourth  or  fifth  the  longeat    [BiBDt.] 

The  ipeoica  of  Btuxroi  ue  found  in  the  Old  Worid,  AMee,  India 
and  its  islanda,  and  If  aw  Ouinea. 

Bontiaa,in  hia  deaoriptionof  biiCl>piw>/iMl<eiu(iti4«eKu^ydrocwnu 
of  LinuKua),  a  natiTa  of  the  Holuooaa  and  Banda,  Bays,  "  Mora  Corri 
noatntjum  gtaditur,  indole  a  ooHtrii  corria  difl^  quod  Don  cmdiTare, 
•ad  potinimum  nuoibua  myristioia  avide  veacatur;  iiaqae  ioaigne 
damnum  inferL  Cam  eomm  quoqoe  dalicata  est,  et  ana  aaporem  ■ 
poatu  ^ana  aromaticum  habet  (It  walk*  like  the  cr«warouroouatri«, 
imt  diiRsia  nuoh  in  diipoaition  frum  our  crowi,  inaimueh  ai  it  feeds 
not  on  oaniBiHH,  but  moat  eepecially  on  nutmega,  and  that  greedily, 
doing  a  great  deal  of  damage  to  tham.  Their  fleah -alio  ia  deliotte, 
and  when  roaated  ha>  an  aiomatio  flaTour  from  thqtr  food)."  Of  the 
'Corrua  roatro  oomuto'  (B,  Mindcitm  of  Lioo»us)  be  aaya  that 
It  Uvea  on  the  oarcaaMW  and  inteatinea  of  animali,  and  that  it  muta 
upon  tha  huntece  who  kill  wild  oattla,  boan,  and  atasa,  to  gorge 
Itaelf  with  the  mtrula  of  thoae  animala.  Willughby,  in  hia  aocoont 
of  '  Bontiua  hia  Indian  Raven,'  aaya,  "  It  walks  after  tha  manner  of 
our  Raven,  but  diflen  from  it  in  nature  and  diipoaition,  in  that  it 
(eeda  not  upon  cairion  or  dead  carcaaaea,  but  chiefly  upon  nutmega, 
of  which  it  ia  very  greedy,  making  great  dustruction  of  that  fruit,  to 
the  no  amall  detriment  of  the  ownera.  Its  flesh  is  very  dalioate,  and 
being  roaotod  bath  a  plain  aromatical  r«liah,  oootractad  from  ita  food." 
Of  ■  The  Homed  Indian  Raven,  or  Topau,  called  the  Rhinooerot 
Bird,'  he  uya,  "  This  boroed  bird,  as  it  aula  a  atnmg  ■mell,  ao  it  hath 
a  foul  look,  much  eicseding  the  European  Raven  va  bigness.  .... 
It  livaa  upon  cairioi)  and  garbage,  that  ia,  the  oarosses  and  entraila 
of  animals."  Both  these  passages  are  Ifiken  from  Bontiua,  as  the 
leader  will  perceive.  Cuvier  considera  them  aa  omnivoroua — "  lis 
ptennent  toute  aorte  de  nonrriture ;"  Bud  he  atatea  tliat  they  eat 
tender  fruits,  hunt  mioe,  mull  birds,  and  reoljlea,  and  do  not  even 
disdain  camtaaea.  The  late  UaJDr-Qaneral  "Thomas  Hardwicka,  who 
aontributed  ao  largely  to  oar  aoquaintonce  with  Indian  animals,  in 
treating  of  B.  gcUiatiu  ('Liim.  Tnna.,'  voL  liv.),  givea  the  folluwiog 
description  of  Uie  habits  of  the  Hombilla  : — "  The  progreaaiva  motioo 
of  the  birda  of  thia  genns,  although  their  feat  are  formed  for  walking, 
is  always  by  jumping  or  bopping-.  I  have  kept  several  apeciea  alive, 
and  they  all  moved  in  the  same  manner.  In  a  atate  of  nature  theae 
birds,  in  Uiis  part  of  India  (Halaooa),  live  on  wild  fruita.  In  oonGne- 
ment  tbey  feed  &«ely  on  plantuna  and  on  boiled  rice.  At  night  they 
wch  with  great  aacuri^,  though  the  lat^anaaa  of  the  foot  seema 
better  anited  to  rest  on  the  ground."  H.  Leaon  lams  ap  the  habits 
of  the  Homlulla  thoa  :^Thoaa  of  Africa  live  on  carrion  ;  those  of  the 
Baat  Indies  seek  tor  fMta,  eapedally  nutmeg  and  their  flesh  acquire* 
ftrom  them  a  delidons  flavoor.  Their  Sight  is  performed  by  repeated 
strokee  of  the  winga,  and  the  air  which  they  dispUoe,  joined  to  the 
clattering  of  their  mandible*,  oooasions  a  great  and  very  disquieting 
noise  in  the  foreeta,  when  tha  cause  is  unbowii.  This  noI»,  capable 
of  inspiring  terror,  does  not  ill  resemble  thoso  flaws  of  rough  and 
sudden  winds  ("grains  de  vent  brusques  et  subits")  which  arise  ao 
unezpeotedly  between  the  tropios,  and  blow  so  violently.  The  Euro- 
paana  eatablished  at  tha  Holuccaa  think  that  tha  fiirrowa  which  are 
Man  on  tha  bill  of  the  Hombilla  are  the  reeolt  of  age,  and  that  each 
farrow  aignifles  *  year ;  whence  the  name  of  Jetarvogel,  which  they 
give  to  theaa  birds.  Hr.  Swainson  remarks  that  the  HombiUs  are 
gregvions  noiiy  birds,  generally  of  a  very  large  siie,  and  are 
restaioted  to  tha  Old  World ;  that  tbey  an  omnivorous,  feeding  both 
on  fn'TiaU  and  TOgetablea ;  that  some  however  seem  only  to  psrtake 
of  the  latter  food ;  while  others,  upon  the  authority  of  Le  Vsillsnt, 
feed  upon  carrion.  The  B.  cmatui  disaected  by  Profenor  Owen 
was  observed  to  be  more  attached  to  animal  than  to  vegetable  food, 
and  would  quit  any  other  aubstance  if  a  dead  mouse  were  oflteed  to 
it.  Thia  it  wonld  awallow  entire^  after  squeenng  it  twice  or  thrice 
with  the  bill ;  sod  no  oastings  ware  noticed.  Profeaaor  Owen  however 
adda  that  Petiver  haa  borne  testimony  to  its  regurgitating  habila. 

Before  we  proceed  to  give  eiamplea  of  the  fkmilj  aa  it  here  standi^ 
that  ia,  aa  oonaiiting  of  the  true  Hombills  alone,  wa  may  remaik  that 
if  it  ahoold  be  clearly  made  out  that  some  apeoiea  live  eutirely  on 
vegetable  food,  while  others  live  on  curioD,  as  has  tieen  asserted, 
there  n>M.y  be  good  grounds  for  elevating  such  species  to  the  iwik  of 
genera  ;  for  such  a  total  diiftoence  of  food  must  io  all  pnibabili^  be 
acoompanied  by  a  carreaponding  difference  of  internal  structure  and 
of  geneni  habits.  H.  Temminck  may  be  considered  as  the  author 
who  has  most  anocwfully  diaiipkted  the  obacurity  in  which  the 


B.  XUae«anH,  Bhinooaro*  HoraUlL  Thia  apeoiea  ia  to  be  fonnd  in 
puMt  aoUeetJoni,  and  thoia^  then  may  be  some  variety  from  age  and 
efrcumatanoes,  Uie  bill  will  ba  generally  fcusd  to  be  about  10  inchea 
long  soil  of  B  yellowiah-white,  tha  upper  mandible  red  at  the  base, 
the  lower  black.    Tha  horn,  or  cas^u^  varied  with  black  and  whiter 


The  body  blaok,  of  a  dirty  white  below  and  posteriorly ;  tail  about 
1 2  inchaa,  the  fcathera  white  at  the  base  tod  tip,  btaok  in  the  middle ; 
feet  and  claws  obaeure  gmy. 


Kblsooeros  HoroUll  {Buetm  XIanoeeTMJ. 

It  is  a  native  of  India  and  tha  Indian  Islands  (Sunda,  for  inatanoe). 

B.  eavodu.  Throat,  ear-coverts,  circle  round  the  eye,  and  a  narrow- 
band at  the  occipital  edge  of  the  protuberance  of  the  beak,  black  ; 
Deck  dirty  straw-colour,  the  feathers  of  the  bocl  of  the  neck  elongated  ; 
body  and  wings  black,  greater  coverts  and  quill-feathera  tipped  with 
white;  thighs,  upper  and  under  tiaiI.ooverts,  white;  as  is  the  tail  also, 
with  the  exception  of  a  broad  black  band  about  Ihrae  inches  from  the 
tip;  beak yellowisb,  inclining  lo  scarlet  at  the  tip, under touidibla 
black  at  the  base ;  tarsi  black.    (Oould.) 


The  (bod  of  the  Akctm  caratw,  like  that  of  other  HoralHlls,  oon 
'a  of  fraita,  berries,  flesh,  and  even  carrion  ;  in  abort,  it  may  be 
'a  ataiotly  omnivorona.    (Qoold.) 
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HORNBLENDE. 


HOYA. 
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It  is  a  natiye  of  India,  the  Himalaya  Mountauu,  Java»  and  most  of 
the  islaadfl  of  the  Indiivi  Archipelago. 

The  Bpecies  of  Bueerot  are  yeiy  numerouB. 

HORNBLENDE,  a  Mineral  belonging  to  the  group  of  the  AnhydrouB 
Silicates  of  Magnesia.  An  account  of  its  general  charaoters  and  for- 
mation is  given  under  Anorrs.  It  is  subject  to  numerous  varieties 
differing  much  in  appearance,  arising  fi?om  isomorphism  and  crystal- 
lisation. Alumina  enters  into  the  composition  of  some  of  them,  and 
replaces  part  of  the  other  ingredients. 

The  varieties  are  divided  into  light  and  dark  coloured. 

To  the  light  coloured  varieties  belong  TremdUe  or  ChrammaiUe.  It 
comprifles  the  whiter  grayish,  and  light-greex\iBh  slender  crystallisations, 
usually  in  blades  or  long  crystals,  penetrating  the  gangue,  or  aggre- 
gated into  ooarse  columnar  forms.  It  is  sometunes  nearly  translucent. 
The  specific  gravity  is  2'98. 

The  light^reen  varieties  are  caUed  AeiinolUe.  Qkuty  Actinoliie 
includes  the  bright  glassy  crystals  of  a  rioh  green-colour,  usually  long 
and  slender,  and  penetxating  the  gangue  l^e  tremolite.  JRadicUed 
AdinclUe  includes  olive-green  masses,  consisting  of  aggregations  of 
coarse  acicular  fibres,  raSating  or  divergent.  Ai^itstiform  ActinoUte 
resembles  the  radiated,  but  Uie  fibres  are  more  deUcate.  Maaiive 
ActinolUe  ooDBlsia  of  angular  grains  instead  of  fibres.  The  specific 
gravity  is  8*02  to  S'OS.    [AotiNOLXTE.] 

Atbesiua  is  also  included  under  this  division.    [ABBESTna] 

To  the  dark-coloured  varieties  belongs  PargariUf  a  term  which  is 
applied  to  dark-green  crystals,  short  and  stout,  of  bright  lustre,  of 
which  Parga  in  Finland  is  a  notable  locality. 

The  term  Hornblende  is  applied  to  the  black  and  greenish-black 
crystals  and  massive  specimena  It  contains  a  large  per^ientage  of 
oxide  of  iron,  nnd  to  this  owes  its  dark  colour.  It  is  a  tough  mineral 
Pargasite  and  Hornblende  both  contain  alumina. 

The  varities  of  Hornblende  fuse  easily  with  some  ebullition,  the 
pale  varieties  forming  a  colourless  glass,  and  the  dark  a  globule  more 
or  less  coloured  with  iron.  Hornblende  is  an  essential  constituent  of 
certain  rocks,  as  syenite,  trap,  and  hornblende-slate. 

AetinolUe  is  usually  found  in  magnesiau  rocks,  as  talc,  steatite,  or 
serpentine.  Tremolite  occurs  in 'granular  limestone  and  dolomite; 
Atbestvs  occurs  in  the  above  rocks,  and  also  in  serpentine. 

(Dana,  Manual  of  Mmerology.) 

HORNBLENDE-SCHIST.  Under  this  term  M'Culloch  ranks  a 
varied  of  mineral  aggregates  in  which  hornblende  abounds,  and 
which  are  mostly  but  not  universally  of  laminated  structuro.  Horn- 
blende-Schist is  commonly  associated  with  gneiss,  less  frequently 
with  mica-schist,  and  seldom  forms  alone  any  considerable  mountain 
masses.  It  follows  the  contortions  of  gneiss,  and  is  traversed  like  it 
by  granite  veins.  (Glen  TUt)  Hornblende  is  rarely  associated  with 
argillaceous  slate,  as  in  Ben  Lair,  in  Skiddaw,  Cader  Idris,  and  near 
the  granites  of  Cornwall.  In  these  cases  its  origin  may  perhaps  be 
due  to  the  action  of  the  contiguous  heated  granitic  masses,  and  such 
rocks  may  be  considered  '  metamorphic.'  They  aro  considerably 
different  from  tiie  Hornblende-Schists  of  Qlen  Tilt,  lona,  and  Ross- 
shire.     (M'CuUoch  on  '  Rocks.') 

HORNER.    [Ammodttes.] 

HORNEHA,  a  genus  proposed  by  Lamouroux  to  include  a  small 
recent  stony  PolypUer,  which  Solander  ranked  among  the  Millepores, 
and  Lamarck  among  the  Retepores.  Like  the  latter  genus,  it  has 
cells  on  one  side  only :  they  are  arranged  almost  in  quincunx,  on 
diagonal  lines ;  the  opposite  side  is'  slightly  furrowed.  (Lamouroux, 
'Tableau  Mtfthodique.') 

HORNESITE.    [See  Sufflxmsitt.] 

HORNET.    [Ybsfida] 

HORN-FISH.    [Stnonathida] 

HORN-POPPY.    [Glatjcium.] 

HORNSTONR    [Quabtz.] 

HORSE.    [Equida] 

HORSE-CHESTNUT,  the  jEtcuhu  Eippoeattanwm  of  botanists :  it 
is  said  to  derive  its  name  from  the  practice  among  the  Turks  of  feed- 
ing their  horses  on  the  seeds  of  this  tree.    [  JSsoulub.] 

HORSERADISH.    [Cochleabia.] 

HORSE-TAIL.    [Equibetuic.] 

HORTIA,  a  genus  of  Plants  belo^iging  to  the  natural  order  Rviaceee. 
H.  BrazUiana  possesses  in  its  bark  properties  resembling  those  of 
Oinchonaf  but  in  a  less  degree. 

HORTULIA.    [BomAJ 

HOT-SPRINGS.    [Gbtsebs.] 

HOTTO^IA,  a  genus  of  Plants  belonging  to  the  natural  order 
Primulaceeg,  It  has  a  5-parted  calyx,  divided  almost  to  its  base ;  the 
seeds,  witii  the  hilum,  close  to  one  end ;  the  stamens,  5,  inserted  and 
included  in  the  tube  of  the  corolla;  tiie  capsules  many-seeded  and 
5-valved,  with  10  teeth. 

JET.  paluttriM  has  the  flowers  whorled,  stalked,  and  seated  upon  a 
long  solitary  cylindrical  common  peduncle,  the  corolla  longer  than 
the  calyx,  the  leaves  pectinated.  It  is  a  native  of  Gk«at  Britain  in 
ponds  and  ditches,  and  is  called  the  Water>yiolet.  The  leaves  are 
submerged  and  crowded ;  the  flowers  rising  above  the  water  aro  of  a 
purple  and  yellow  colour.  It  is  a  protty  plant,  but  possesses  no  useful 
available  properties. 

(Babin^n,  Manual  of  Briiith  BoUmg.) 

VAT.  HOT.  DIY.  TOIh  TSL 


HOUND  (from  the  G^erman  Hund),  a  name  generally  applied  in 
the  British  Islands  to  those  varieties  of  the  Dog  whidi  aro  employed 
in  hunting  the  Deer,  the  Fox,  the  Hare,  and  the  Otter,  by  scent.  The 
hound  employed  for  following  depredat^,  and  used  so  much  in  the 
old  Border  times,  was  called  a  Blood-Hound.  [Blood-Hod nd.]  The 
Grayhound,  which  follows  its  four-footed  game  by  the  eye  [Grat- 
HOTJin)],  is  not  a  hound  in  the  proper  acceptation  of  the  term  adopted 
by  sportsmen ;  for  that  appellation  te  confined  to  those  varieties  of 
the  Dog  which  aro  trained  to  that  species  of  chace  called  Hunting, 
which  implies  that  the  dogs  bo  employed  follow  their  four-footed  game 
by  the  scent  principally. 

In  addition  to  the  Blood-Hound, — ^the  Stag-Hound,  the  old  Southern 
Hound,  the  Fox-Hound,  the  Harrier  [HIbrieb],  and  the  Beagle 
[Beagle],  were  the  hounds  of  greatest  note.  Some  of  these  varieties, 
the  old  Southern  Hound  for  instance,  which  was  slow  but  very  sure, 
and  with  a  fine  deep-toned  voice  when  it  gave  tongue  in  earnest,  are 
gradually  disappearing ;  and  indeed  the  pace  required  now  in  most 
kinds  of  hunting,  except  otter-hunting,  but  especially  in  fox-hunting, 
has  brought  into  demand  a  breed  of  hounds  whose  fleetness  requires 
the  best  and  fastest  horses.  The  old  fox-hunter  of  the  early  part  of 
the  last  century  would  find  himself  'nowhere'  on  a  good  day  in  Leices- 
tershire, could  he  now  be  present.  His  horses  and  hounds  were  bred 
with  a  view  to  endurance  rather  than  speed ;  and  if  he  were  to  appear 
at  a  modem  '  meet,'  he  would  see  that  an  entire  revolution  has  taken 
place  in  the  system.  Whether  this  is  an  improvement  is  a  question 
which  will  be  answered  differently,  according  as  the  respondent  ma^ 
prefer  the  old-fashioned  slow  hunting,  where  all  the  sagacities  of  the 
hound  were  minutely  developed,  not  without  a  good  deal  of  *  music,' 
or  the  rapidity  which  makes  a  good  run  now-a^lays  very  like  a  race. 
The  young,  bold,,  and  well-mounted  rider  will  generally  prefer  the 
latter. 

The  Southern  Hound,  which  is  supposed  to  have  been  of  very  high 
antiquity  in  Britain,  is  large  in  size^  strong,  and  of  majestic  aspect, 
long  but  round  in  the  body,  deep  in  the  chest,  and  his  ears  aro  long 
and  sweeping.  The  tone  of  his  cry  is  deep,  rich,  and  mellow.  He 
will  hunt  the  coldest  scent,  and  persevere  long  after  lighter  hounds 
have  given  it  up ;  but  he  is  very  .slow.  The  author  of '  Rural  Sports ' 
saw  a  pack  of  these  hounds  in  Lancashire,  where  they  were  kept  to 
hunt  bares,  and  the  least  of  them  stood  twenty-two  inches.  The 
huntsman  went  with  a  pole  on  foot. 

As  a  contrast  we  may  notice  the  celebrated  match  made  between 
Mr.  Barry  and  Mr.  Meynell  to  run  a  couple  of  each  other^s  fox-hounds 
a  drag,  from  the  rubbing-house  at  Newmarket  town-end,  to  the 
rubbing-house  at  the  stuting-post  of  the  Beacon-course,  for  five 
hundr^  guineas.  The  match  came  off  on  the  last  day  of  September, 
and  was  won  by  Mr.  Barry's  Bluecap  and  Wanton,  which  came  in 
very  dose  to  each  other ;  Mr.  Meynell's  nearest  hound,  Richmond, 
being  beat  by  upwards  of  a  hundred  yards.  The  ground  was  crossed 
in  eight  minutes  and  a  few  seconds ;  and  of  sixty  horses  that  started 
with  the  hounds  only  twelve  were  up.  Cooper,  Mr.  Barry's  hunts- 
man, came  in  fint,  but  it  is  asserted  that  the  mare  that  carried  him 
was  completely  blind  at  the  conclusion  of  the  run.  The  famous 
Will  Crane,  who  rode  Rib,  a  king's-plate  horse,  was  only  in  the 
twelfth.  Colonel  Thornton's  Merkin,  which  was  sold  in  1795  for 
four  hogsheads  of  daret,  the  seller  to  have  two  couple  of  her 
whelps,  ran  a  private  trial  of  four  miles  in  seven  minutes  and  half  a 
second. 

Our  limits  will  not  permit  us  to  go  into  the  details  of  this,  to  many, 
interesting  subject;  and  we  must  refer  the  reader  to  Somerville's 

*  Chace,'  Beokford's  /Thoughts  upon  Hunting,'   <The  Sportsman's 

*  Cabinet,'  Daniel's  '  Rural  Sports,'  the  Sporting  Magamnes,  and,  most 
espedally, '  Nimrod,'  for  further  information. 

HOUND'S-TONGUE.    [CTzrooLOSBUM.] 

HOUSE-LEEK.    [Crasbulaoxa  ;  Sbicpxbyiyum.] 

HOUSE-MARTIN.    [HmuNDiiriDA.] 

HOUSE-SPARROW.    [Passib.] 

HOVINIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Bhamnaeetg,  The  peduncles  of  H,  duicit  become  extremely  enlarged 
and  suooulent,  and  aro  in  China  in  much  esteem  as  a  fruit,  resembluig 
in  flavour,  it  is  ssid,  a  ripe  pear.    Some  spedes  axe  astringent. 

HOWLET.    [Stbioxda] 

HOT  A,  a  genus  of  Plants  belonging  to  the  natural  order  Atetepio' 
daceoB,  It  has  a  5-clefb  rotate  corolla.  Coronet  of  appendages 
depressed,  Meaved;  leaflets  spreading,  fleshy,  with  the  inner  angle 
extended  into  a  tooth  lying  upon  the  anther.  Anthers  terminated  by 
a  membrane.  Pollen-masses  fixed  by  the  base,  conveiging,  compressed. 
Stigma  not  pointed,  or  scarody  so.    Follides  smooth. 

ff,  viridifiora  is  a  native  of  Coromandd,  Sylhet,  and  the  Nilghen^ 
Hills.  It  has  oppodte,  stalked,  broad,  cordate,  or  ovate  leaves,  not 
sinuate  at  the  base,  pointed,  membranous,  smooth,  from  8  to  4  inches 
long ;  petioles  from  1  to  2  inohes  long ;  nmbels  lateral  or  axillaxy, 
simple^  many-flowered.  Flowers  numerous,  green,  with  pedicels  as  long 
as  the  pedunde.  Corolla  flat ;  crown  of  appendages  turbinate,  truncate. 
Anthera  reflected  over  the  stigmiL  Follides  horixontal,  obtuse,  about 
8  or  4  inohes  long,  and  4  inches  in  circumference.  The  root  and 
tender  stalks  produce  nausea,  and  promote  expectoration.  The 
leaves  peded  and  dipped  in  oil  are  used  by  the  natives  of  India 
as  a  disctttient  in    the  early   stages   of  boils;    when  the  disease 
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li  more  idTuiced  Unj  we  amploTed  in  the  iame  way  to  premote  Bup- 

Sevenj  ipecje*  of  this  gemw  are  cnlUTated  in  our  gardaiiB  on  Moount 
of  their  elegant  Boiren,  which,  rnim  their  ouriouB  wai-lika  appeal^ 
luice.  give  Hh  to  the  Dame  of  Wai-Plante. 

HDANOCO-BARK.    [aHOHOH*.] 

HUHAK  SPECIES.    [iUs.] 

HUUBLB-BEE.    [BouBUS.] 

HUMBOLDTILITfe.    [Sombhtilutb.] 

EUMBOLDTINE,  a  miiiend  Oxalate  of  Iron.  This  mManca  ocean 
dyntallma  aad  maasiva ;  the  cryBtallLne  form  is  nnd^terniined. 
Fractara  unayen,  earthy.  Coloar  brightiBh.jeUovr ;  deroid  of  lustra  j 
opaque.  Specific  gravity  variouely  itatod  from  ISto  2'13.  Hardneaa 
■ufficieDt  to  acratch  gypsum,  but  ie  scratclied  by  mica- 
It  ia  ioaoluble  in  water,  but  diooWea  in  nitric  add  without  effer- 
veaoeDoe,  and  impart-  a  yellow  colour  to  it. 

The  maaaiTe  variety  occurs  in  email  flattiah  reniform  [aecea,  of  ■ 
fine  earthy  atracture ;  colour  gneniah-ydlow. 

Analyaia  by  Rivero  : — 

Oxalic  acid i6-U 

Protoxide  of  iroa         ....    £336 

100. 

HUUBOLDTITB.  Thii  mineral  la  a  Boro^Hicabs  of  Lime,  and  i> 
Ihenfors  a  variety  of  Dalliolile,  unlesa  indeed  it  be  identioal  with  it, 
which  has  been  aupposed  to  be  the  cue.  It  ocmin  oryitaltiied. 
Primary  form  an  oblique  rhombic  priim.  Geavaga  pumllel  to  the 
oblique  diagonal  of  the  prism ;  fracture  conohoidaL  Hardnsn  4'G  to 
S'O.  Colour  white  and  yellowish-white ;  streak  white.  Lustre  vitreous, 
tranaparent,  tranaluoent ;  opaque.    SpedGo  gravity  2-tl9. 

Found  in  the  Tyrol,  in  the  Han,  in  North  America,  and  near 
Edinbm^. 

HaHIRIA'CE^,  Suatiriadt.  a  natural  order  of  Planta  belonging 
to  the  Synearpona  group  of  Polnielaloua  Ezogena.  It  haa  the  follow- 
ing eaaantial  cnancteta : — The  liljx  ia  in  G  divisions ;  the  petals  alter- 
tiata  with  tha  lobea  of  the  calyx  and  equal  to  them ;  the  stamens 
hypogynoQS,  four  or  many  timea  aa  nomenms  as  the  petals;  monadel- 
^ona  1  the  anthers  S-oelled,  with  a  fleshy  aonneativa,  extended  beyond 
the  two  lobes ;  the  ovary  superior,  usnaUy  mirrouiided  by  an  auricular 
iir  toothed  disc,  e-oelled,  with  from  one  to  two  suapendsd  ovules  in 
each  cell ;  the  s^Ie  simple,  the  stigma  lobed;  the  fruit  drupaceous, 
wit^  five  or  fewer  celli ;  the  seed  withsmamhranouB  integument,  the 
embryo  straight,  oblong,  tying  in  fleshy  albumen  ;  tberediclesuperiar. 
Tbs  planta  belonging  to  the  order  are  trees  or  shrubs  abounding  in  a 
reainoua  juice,  with  alternate  umple  coriaceoua  siitipulate  leaves, 
and  aiillaty  cotTmbs  of  flowaia. 

Theafflnitits  of  this  order  are  not  wall  made  out.  In  their  albumi- 
nous  seeds  and  slender  embryo  they  agree  with  Stymcta,  aa  also  in 
their  balsamic  wood.  Thej  resemble  Jfdioou  Ten  much  in  habit 
Qctification,  hut  the  anthen  and  aeeda  of  fftun jriaeeie 


HUUMING  BIRDS,  the  di 

the  smallest  of  Birds.     [Tbsc 

IIU'MULUS,  a  genus  of  Plan  „    „ 

Unicacai.  It  has  the  foll.iwing  oharaotera: — Flowers  dwBcious. 
Mules  with  the  perianth  parted ;  stamensfi  ;  femaleawith  the  perigooe 
icale-like,  open,  hidden  by  the  acalcs  of  an  oval  catkin;  stigmas  2, 
>longat«i. 

H.  iMptdut,  the  Hop,  twinea  round  hedgee  fo  many  parts  of 
Europe.  It  is  truly  wild  in  England,  and  is  also  fonnd  apparently 
wild  in  the  United  States  of  America.  It  haa  rough  oppoaits  cordate 
lobed  leaves,  and  numerous  greenish-white  flowers,  of  which  tha 
aeiee  are  distinct.  In  the  male  the  Bowers  form  loose  drooping 
paniolee,  and  each  conaisU  of  6  aapals,  6  stamens,  and  a  convex 
centre  Teprwenting  the  ovary.  In  tjis  female  the  flowers  are 
arranged  m  little  axillary  stalked  acnly  tufts;  each  oonaisla  of  ft 
naked  ovary,  with  two  spreading  downy  stigmas,  and  ia  ineloaed 
by  a  oonoava  bract  These  bracts  increase  in  nie  after  the  flower- 
ing is  paet,  are  collected  into  a  loose  head  of  imbricated  acalee, 
within  which  are  placed  the  small  seed-veaeals,  or  seeds,  aa  they  uv 
nsually  oalled. 

The  female  Soweta,  tarmed  cones,  strobili,  or  catkins,  of  this 
plant,  when  ripe,  constitnte  the  Hops,  which,  independent  of  their 
employment  in  brewing,  ate  of  ^unaiderable  utility  in  medicine.  The 
mature  hope  consist  of  a  number  of  imbricated  membranous  scales, 
having  the  fruit  at  their  base  :  the  surface  both  of  the  scales  and  of 


diOer  very  much  from  those  of  Jf eliocea.  TonHartiua  oompareatliii 
order  with  ChlemaMa,  whilst  Lindln  Uiinks  that  their  real  affinity  ii 
with Awonluieaii,-  "an  affinity,"  he  observes,  "indicated  by  their 


infloresoence,  tha  texture  of  their  stamens,  thur  disc,  their  winged 
petioles,  and  their  balsamic  juioea."  There  are  tbrse  genera  belonging 
to  this  order,  ifwittriiist,  Sdltria,  and  SaeccgUttii.  All  are  nativea  i^ 
the  tro|ncal  parts  of  America. 

Sumirium  (from  Onmiri,  Uie  Quyanesa  name  of  one  of  the  species) 
has  20  stamens  joined  into  a  tube,  the  alternate  onea  shortest,  ciliated 
above,  an  annular  diso  20-lobed,  tha  stigma  G-1obad,  the  Miit 
eontuning  a  G-eellsd  nut,  the  cells  24aeded  H.  haUatnifenn  is  a 
tree  40  net  in  height,  with  ovate  oblong  leaves  balf-claaping  the 
stem,  with  a  decnrrent  nerve  on  the  back,  the  inflorescence  longer 
than  the  leaves,  the  peduncles  smooth  aa  well  aa  the  petals.  This  tree 
is  ■  native  of  Quyaos.  Its  bark  is  thick,  and  abounds  with  a  red 
balsamic  fluid,  which  resembles  styrsz  in  smell ;  after  it  baa  exuded 
ftom  the  tne  it  becomes  hard  and  transparent,  and  when  burnt  aObrds 
an  agreeable  odour.  The  negroes  and  natives  of  Onyana  Dse  the 
baA  in  slips  for  tha  purpose  of  flambeaux  ;  they  also  use  tbe  woo  ' 
in  building  their  houaea.  We  have  no  account  of  the  composition  i 
thia  rtainous  juice,  but  Aublet  suggests  that  it  might  he  used  aa 
•ohetitute  for  the  Peruvian  Balsam.  The  Creoles  call  this  tree  Re< 
Wood,  on  account  of  tha  oolour  of  the  wood.  H.  fiarHnmdmn  is 
bee  20  or  30  feet  high ;  the  trunk  whrai  wounded  yields  a  fragnnt 
jellow  hqnid  balsam,  known  by  tha  name  of  Balaam  of  Umiri, 
neembliogthe  properties  of  Copaiva  and  Balaam  of  Peru.  The  other 
species  of  ^i«niri«a»,  and  also  those  of  BdUria  and  SacooglMtU,  yield 
leainonsjuiaea. 

(Lindley,  NiUund  Sgden ;  Bninstt,  Outfinei  of  Botany;  Don, 
OiMtMydttmt  PianU.) 

HUHITE.  This  mineral  occurs  in  attached  oryatals,  the  primary 
form  of  which  is  a  right  rhombic  prism.  Cleavsa  readUy  parallel  to 
the  base  of  the  primary  form.  Fracture  Dueven.  Hardness  S'fi 
t«  7.  Scratches  glass  readily.  Colour,  varioaa  shades  of  yellow 
and  brown,  sometimes  neerly  colonrleas.  Traoslnoen^  tnuisparenb 
Streak  white.  Lustre  vitreous.  Heated  by  the  blow-pipe  it  be- 
eomea  qiaqae,  bat  is  not  fusible ;  with  borsi  It  gives  ■  transparent 
glasa. 


a  brilliant  family  whidh  Inoludn 
latural   order 


sential  propertioi  of  the  Hop  : 


.  oellnlar  structure,  and 
in  the  cells 'are  contained  volatile 'oil,  resin,  a  bitter  principle,  with 
trace  of  malic  acid,  with  aoatat^  hydroohlorate,  and 
sulphate  of 


The  Hop  (ifu 
>d  of  jouBt  rnule  Sovc 


id  el  ripe  flomn  ai 


The  superiority  of  the  Hop,  aa  aa  Ingredient  in  our  malt-liquon, 
depends  upon  the  fact  of  its  containing  within  iteelf  several  distinct 
and  independent  elements  of  activity,  which  the  bitter  herba  tb:it 
have  at  different  time)  been  employed  as  a  substitute  do  not  poesess. 
The  bitter  principle  imparts  to  the  beverage  a  tonic  quality  sod  an 
agreeable  flavour;  while  at  the  same  lima  an  aronwtio  ingredient  adds 
a  warmth  and  stimulatiug  property,  and  modiSea  the  bitterness  :  it 
likewise  contains  sn  astringent  principle  (tannin),  the  effects  of  which 
are  to  predpitste  the  Timetable  mudlage,  and  thus  to  remove  from  the 
beer  tha  active  principle  of  its  fermentation ;  every  attempt  therefore 
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to  suoBtitute  an  ordinary  bitter  for  that  ot  tne  Hop  must  necessarily 
fail,  unless  a  compound  can  be  so  artfully  constructed  as  to  contain  in 
due  proportions  the  principles  of  bitterness,  astringency,  and  aroma. 

The  aromatic  bitter  g^ves  to  the  Hop  a  very  marked  power  over  the 
digestive  organs  when  debilitated.  A  narcotic  property  has  also  been 
ascribed  to  this  article,  which  is  denied  to  it  by  some  writers,  who 
attribute  the  intoxicating  power  of  beer  entirely  to  the  alcohol  and 
cai-bonic  add  which  it  contains.  Tet  there  can  be  no  doubt  that 
tincture  of  hops,  and  even  extract  of  hops,  possess  sedative  powers, 
and  often  procure  quiet  and  sleep,  where  opium  cannot  be  borne. 
Decoction  does  not'seem  to  be  a  judicious  mode  of  preparation,  and 
should  not  be  practised.  Lupuline  has  been  adminirterad  alone,  but 
this  does  not  possess  any  advantages  over  the  common  plan.  [Hops, 
in  Abtb  Aio)  So.  Diy.] 

HURA,  a  genus  of  Plants  belonging  to  the  natural  order  Euphor- 
Ifiacea,  It  has  monoecious  amentaceous  flowers;  the  male  flowers 
have  a  truncate  calyx ;  numerous  stamens  united  into  a  solid  column ; 
female  flowers  with  1  style ;  stigma  with  12  or  18  rays ;  capsule  with 
12  or  18  coccL 

H.  ertpUana,  Sandbox-Tree,  is  a  native  of  the  West  India  Islands, 
Mexico,  and  Guyana.  It  is  a  tree  abounding  in  milky  juice.  Leaves 
cordate,  acuminate,  entire,  or  very  slightly  toothed,  stalked,  smooth, 
coriaceous,  with  simple  veins  passing  from  the  midrib  to  the  maigin 
in  a  curved  direction,  within  a  quarter  of  an  inch  or  so  of  each  other, 
and  connected  by  numerous  oblique  veinlets;  stipules  laige,  ovate, 
leafy,  deciduous;  petioles  as  long  or  rather  longer  than  the  leaves,  with 
2  glands  at  the  apex.  Male  flowers  arranged  in  an  erect  long-stalked 
axillary  conical  catkin,  composed  of  imbricated  1-flowered  scales; 
calyx  shorty  urceolate,  truncate ;  column  of  stamens  surrounded  in  the 
middle  by  2  or  8  rows  of  tubercles,  each  of  which  bears  an  anther 
on  its  under  side.  Female  flower  solitary  at  the  base  of  the  male 
peduncle,  or  near  it ;  calyx  urceolate,  entire,  or  dividing  eventually 
into  3  parts ;  stigma  veiy  large,  disooidal,  peltate.  Fruit  a  depressed 
umbilicated  woody  capsule,  about  the  size  of  a  middling  apple,  with 
from  12  to  18  furrows,  which  separate  into  as  many  cocci,  which  fly 
asunder,  each  opening  into  two  valves  with  great  elasticity  when  dry 
and  fully  ripe.  The  milk  is  so  venomous  as  to  produce  blindness  in  a  few 
days  after  touching  the  eye.  Seeds  a  violent  drastic  dangerous  purga- 
tive. ^  Aublet  states  that  negro  slaves  to  whom  one  or  two  seeds  had  been 
administered  in  the  form  of  an  emulsion,  were  nearly  killed  by  them. 

HURAULITR    [Manqahesb.] 

HURO'NIA,  the  generic  name  assigned  by  Mr.  C.  Stokes  to  certain 
remarkable  articulated  bodies,  of  a  partially  radiated  structure,  found 
in  the  transition  limestone  of  Lake  Huron  by  Dr.  Bigsby.  Until 
lately  these  fossils  were  refeired  to  the  group  of  Polypiariaf  but  from 
a  careful  study  of  specimens  more  complete  than  those  which  he  first 
observed,  Mr.  Stokes  has  found  that  the  parts  represented  as  lamelli- 
ferous  corals  are  really  only  the  siphuncular  portions  of  shells  of 
Cephalopoda,  which  may  be  included  in  the  family  of  Orthoceratites. 
The  structure  of  the  siphuncular  parts  in  these  and  other  chambered 
shells  from  the  limestone  of  various  psjrts  of  North  America,  has  led 
Mr.  Stokes  to  propose  two  other  new  genera,  namely  Actinoceroi  and 
Ormocercu,  whose  characters,  as  well  as  those  of  Hvronia,  can  only  be 
well  traced  in  comparison  with  the  ordinary  structure  of  Orthoeercu, 

[0BTHOCSRA&] 

HU'RRIA,  Daudin's  name  for  certain  Indian  Colubers,  the  scales 
or  plates  on  the  base  of  whose  tails  are  constantly  simple,  and  those  of 
the  point  double.  t 

HUTCHIKSIA,  a  genus  of  Plants  belonging  to  the  natural  order 
CrueifgrcB,  named  in  honour  of  Miss  Hutchins.  It  has  an  entire 
elliptical  poach ;  boat^haped  valves,  keeled,  not  winged  at  the  back; 
aeeda  2  in  each  cell ;  petals  equal ;  filaments  simple. 

ff.  peiraa  is  a  rare  plant,  found  on  limestone  rocks  in  Great  Britain. 
It  has  pinnate  leaves;  a  brandied  leafy  stem;  petals  scarcely  longer 
than  the  calyx ;  pouch  obtuse  at  both  ends.  The  stem  is  £rom  2  to 
4  inches  high.    Flowers  small. 

(Babington,  Manual  of  British  Botany.) 

HYA-HYAl.    [Tabb&njemontana.] 

HYACINTH,  a  Mineral,  consisting  of  silica  and  Earconia,  tran»- 
parent,  and  of  a  red  colour.    [Zircon!] 

HYACINTHUS,  a  genus  of  Planto  belonging  to  the  natural  order 
LiliacecB  and  the  tribe  ScillecB.  One  of  the  most  common  of  our 
garden  plsnts  is  the  ff.  orientalia.  The  genus  formerly  included  two 
species  of  British  plants,  which  are  now  referred  to  the  genera 
Endjfmion  and  Muscaru  [Ehdtkion  ;  Mitboari.]  For  the  culture  of 
these  plants  see  Hyacinth,  in  Abtb  and  Sa  Biv. 

HYiENA.    THy^nina.] 

UY^NA-DOG,  an  animal  found  in  the  south  of  AMca,  more 
especially  the  Cape.  In  size  and  form  it  is  smaller  and  more  slender 
tlum  either  the  hysena  or  the  wolt  It  is  the  Wild  Dog  of  the  settlers 
at  the  Cape.  M.  Temminck  first  described  it  as  a  hyaena  (ffyctna 
pieta),  but  subsequently  regarded  it  as  a  species  of  dog.  Desmarest 
considered  it  a  species  of  Canity  and  recorded  it  as  Cants  pidus* 
Brookes  gave  it  the  generic  appellation  of  Lyeaon ;  and  Fischer,  in 
his  *  Addenda  et  Emendanda,'  quotes  it  as  Canis  Lyeaon,  and,  in  his 
'  Index  Nominum,'  refers  to  it  as  Lyceum  tricolor  of  Brookes.  Cuvier 
places  it  among  the  do^s;  Dr.  J.  E.  Gray  places  it  among  the  Canina 
m  his  order  ,FiUd<g,    He  calls  it  Lyeaon  venalicus,  and  gives  the  fol- 


lowing synonyms  in  addition  to  the  above : — Canis  aureus,  Thunberg; 
Canis  Bycmoides,  Cuvier ;  ffycena  venatica,  Burchell ;  Kynos  yuAus, 
Riippell ;  Lyco/on  typicus,  A  Smith.  It  is  also  known  by  the  common 
names  Simir  and  Melbia. 

In  the  number  and  form  of  its  teeth  the  HytBua*Dog  agrees  with 
the  dogs,  as  well  as  in  its  general  osteological  structure,  which  presents 
a  remarkable  difference  from  that  of  the  hyaena.  Externally  it  is 
distinguishable  from  both  the  hyaenas  and  the' dogs  in  the  proportional 
length  of  its  legs  and  the  form  and  proportions  of  the  body.  There  is 
no  mane  as  in  the  hyaenas,  and  the  tail  resembles  that  of  some  dogs. 
The  head  is  hytena-like,  and,  like  the  hyaenas,  it  has  only  four  toes  to 
each  foot 

Its  colour  is  reddish  or  yellowish-brown,  yariously  mottled  in  large 
patches  along  the  sides  of  the  body  and  on  the  legs,  vrith  black  and 
white  intermixed.  Nose  and  muzzle  black,  with  a  strong  black  line 
passing  from  them  up  the  centre  of  the  forehead  to  between  the  ears, 
which  are  yery  large,  black  within  and  without^  and  furnished  with 
a  broad  and  expanded  tuft  of  long  whitish  hairs  arising  firom  their 
anterior  mai^,  and  filling  up  a  considerable  part  of  their  concavity. 
Beneath  ea<£  of  the  eyes  a  lighter  patch.  Tail  moderate,  covered 
with  long  bushy  hair,  and  divided  in  the  middle  by  a  ring  of  black, 
below  which  it  is  nearly  white,  as  are  also  the  fore  parts  of  the  legs 
below  the  joint.  Mr.  Bennett,  who  thus  describes  the  animal,  had  an 
opportunity  of  seeing  a  living  specimen  in  the  Tower  of  London ;  but 
he  observes  that  their  colours  and  markings  are  subject  to  variation 
in  different  individuals,  though  their  general  disposition  and  appear- 
ance are  similar. 

Mr.  Burchell,  who  brought  to  this  country  the  first  specimen,  and 
pointed  out  the  distinguishing  characters,  describing  it  under  the  name 
of  Hycena  venatica,  states  that  it  hunts  in  packs,  at  night  by  preference, 
but  frequently  in  the  day.  He  describes  it  as  swift,  fierce,  and  active, 
so  that  only  those  animals  which  are  gifted  with  great  fleetness  can 
escape  from  it.  It  attacks  sheep  openly  and  fearleuly ;  it  approaches 
oxen  and  horses  more  cautiously,  advancing  upon  them  by  stealth, 
biting  off  the  tails  of  the  oxen,  and  injuring  the  horses,  especially 
young  colts,  so  severely  that  they  rarely  survive. 

Mr.  Burchell's  specimen  continued  ferocious  though  he  kept  it 
chained  up  in  his  stable-yard  for  more  than  a  year,  and  the  man  who 
fed  it  "  dared  never  to  venture  his  hand  upon  it."  It  however  became 
familiar  with  a  dog,  its  companion.  The  Tower  spedmen  arrived  with 
a  yoimg  Cape  lion,  with  which  it  agreed  perfectly  till  the  lion  became 
too  strong  and  rough  in  his  play,  when  the  Hyaena-Dog  was  associated 
with  a  Striped  Hyaena  and  two  Spotted  Hyaenas,  and  all  lived  tolerably 
well  together  in  the  same  den. 

Mr.  Swainson  gives  the  name  of  Hyaena-Dog  as  the  English  synonym 
of  ProteUs,  [Aabd-Wolf.]  The  animal  which  is  the  subject  of  this 
article  he  describes  under  the  name  of  Lyeaon,  the  Hunting  Dog,  He 
arranges  both  under  the  family  FelieUt,  where  they  had  been  previously 
placed  by  Dr.  Gray. 

Two  very  fine  specimens  of  this  animal  are  now  living  (1854)  in 
the  Zoological  Gardens,  Regent's  Park.  They  are  young,  and 
excessively  playful,  seldom  allowing  each  other  to  rest  a  single 
moment 

HY^NANCHE,  a  genus  of  Plants  belonging  to  the  natural  order 
Biiphorhi€tce€B,  H,  gldosa  yields  a  fruit  which  is  collected  by  the  Capo 
Colonists,  and  when  powdered  is  used  as  a  poison  for  hyaenas  by  being 
rubbed  over  meat. 

HY^NINA,  the  name  of  a  family  of  Digitigrade  Carnivorous 
Mammalia,  distinguished  by  having  their  fore  legs  longer  than  their 
hind  legs,  by  their  rough  tongue,  great  and  conical  molar,  or  rather 
outting-and-crushing,  teeth,  projecting  eyes,  large  earsy  and  ji  deep  and 
gUmdukr  poTuh  beneath  the  anna. 

Dental  Formula : — ^Incisors,  !L;  canines,  i— ;  molars,—-  =  84. 

6  1-— 1  4    1 

The  fidse  molars,  three  above  and  four  below,  are  conical,  blunt, 
and  very  large.  The  upper  flesh-tooth  (camassi&re)  has  a  small 
tuberde  within  and  in  front,  but  the  lower  one  has  none,  and  presents 
only  two  trenchant  points.  The  whole  of  the  dental  and  molar  oicani- 
sation,  and  indeed  the  whole  cranial  structure^  appears  to  have  been 
formed  with  a  view  to  the  bringing  into  the  most  available  action  the 
formidable  natural  instruments  \niioh  enable  the  Hyaenas  to  break 
the  hardest  bones. 

Dr.  Buckland  gives  the  foUovring  account  of  the  feats  of  a  Cape 
Hyaena  which  he  saw  at  Oxford  in  the  travelling  ooUeotion  of  Mr. 
Wombwell,  the  keeper  of  which  confirmed  in  every  particular  the  evi- 
dence given  to  Dr.  Wollaston  by  the  keeper  of  Exeter  'Change,  and 
noticed  in  '  Reliquiae  Dilnvianae,'  p.  20 : — **^  I  was  enabled,"  says  Dr. 
Buckland,  "  to  observe  the  animal's  mode  of  proceeding  in  the  destruc- 
tion of  bones.  The  shin-bone  of  an  ox  being  presented  to  this  Hyaena, 
he  began  to  bite  off  with  his  molar  teeth  large  fragments  from  its 
upper  extremity,  and  swallowed  them  whole  as  fast  as  they  were 
broken  off.  On  his  reaching  the  medullary  cavity  the  bone  split  into 
angular  fragments,  many  of  which  he  caught  up  greedily,  and  swal- 
lowed  entire.  He  went  on  cracking  it  till  he  had  extracted  all  the 
marrow,  licking  out  the  lowest  portion  of  it  with  his  tongue :  this 
done,  he  left  untouched  the  lower  condyle,  which  contains  no  marrow, 
and  is  veiy  hard*    ....    I  gave  the  animal  sucoeasively  three 
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■tuQ-boDU  of  a  ahMp  ;  be  nipped  thflmanmaer  In  ftmomsnt,  dividing  j 
wch  in  two  puts  only,  which  lie  iwallawed  entire,  without  the  j 
■miUest  mutication.  On  the  kaeper  putting  k  spar  of  wood  two 
inches  in  diameter  into  hia  den,  he  cncked  it  in  piecea  m  if  it  had 
been  tonchwood,  uid  in  >  minute  the  whole  wu  reduced  to  &  man  of  [ 
iplinten.  The  power  of  hit  jkwi  far  eioeeded  an;  uiimal  force  of  the  I 
Und  I  ever  uw  ezarted,  and  reminded  me  of  noUiing  ao  much  as  a 
tiiiuet^a  onuhing-millf  or  tlie  Boissorv  with  which  they  cut  off  ban  of 
iron  and  copper  in  the  nwtal  fonndarira."    (' BeliqiuEe  DiluTiuuB.'}       , 


Teeth  of  Hrinu.    (F.  CaTier.) 


e  the  powerl\il  jawa.     Tbeee  muiclei,  aided 


muaolea  declined 

bj  the  muaclta  of  the 
to  drag  from  their  vice-like  Erip  that  which  the  atiima]  haa  once 
aeiied.  Cavier  remarki  that  lieir  dfforta  in  tbia  way  lometimea  pro- 
duce anchjloaiB  of  the  cervical  Tcrtcbne,  and  that  thii  has  given  rise 
to  the  aesertion  that  Hyicnaa  have  but  a  aingls  bone  in  the  neck.  He 
alio  atatea  that  -their  name  among  the  Araba  i<  the  ajiabol  of  itub- 
bomneaa.  The  tongue  ii  rough.  The  feet  have  four  toee  each,  hke 
thoae  of  the  Buricatea.  The  aame  author  luma  up  their  ohmctar  by 
laying  thnt  they  are  Toradoua  nocturnal  animaia,  inhabiting  cavenu, 
living  for  the  mort  part  on  carcanea,  for  which  they  ranaack  the 
tombii,  and  that  thsy  are  the  aubjecta  of  an  infinity  of  aupentiijoua 
laditions. 


Sknll  ol  Striped  Hjaaa  :  pnlle.     (Cnilor.) 


Skull  of  etpotud  llTcna 


The  itrength  of  these  atiiinals  and  their  power  of  dragging  away 
large  bodiea  ia  atrikiogly  exemplified  in  Calonel  Denham'a  narrative. 
At  Kouka  he  relatea  that  the  Hjaanaa  (Dhubba),  which  were  every- 


ahootlng  eicuraiona,  had  been  attacked  the  night  before  hia  laat  Tiait, 
the  town  abeolutely  carried  by  atomi,  notwithatanding  defencea  nearly 
ail  feet  high  of  branchea  of  the  prickly  tulloh,  and  two  donkaja,  whoae 
flsah  these  aranjals  are,  according  (o  our  author,  particularly  fond  of, 
carried  off,  in  spite  of  tiie  effort*  of  the  people.  "  We  oonitantly,"  con- 
tinnea  Colonel Denham,  "heard  them  cloee  to  the  walla  of  our  own  tow ii 
at  nighte,  and  on  a  gate  being  left  partly  open,  they  would  enter  ancl 
carry  off  any  unfortunate  animal  that  they  could  find  in  the  atreeta." 
From  the  aame  narrative  it  appeara  that  it  waa  neceaaaiy  to  protect 
the  grates  from  the  attacka  of  these  rapacioua  brutea  Mr.  Toole's 
grave  had  a  pile  of  thoma  and  branchea  of  lbs  prickly  tuUoh,  aeveral 
feet  high,  niaed  over  it  as  a  protection  against  the  flocka  of  hysnas 
which  nightly  infested  the  buryinr-placea  in  that  countiy. 

Linnaua,  in  his  last  edition  (12th)  of  the  'Syatema  Natuite,'  places 
the  Hymaa  under  the  genua  Canit,  between  the  Wolf  and  the  Fox, 
and  deeoribea  the  Striped  Hyrona  only  as  Canii  Byana,  with  sufflcimt 
accuiacj.  Briaaon  bad  already  given  Ihe  form  a  generic  distinctjon 
nnder  the  name  of  Hyma. 

Gmelin,  In  his  edition,  adds  the  spotted  speciea  under  tbe  name  of 
Canii  CTOcuta,  and  places  theaa  hyEnaa  between  tbe  Canit  Thov  and 
C.  aurnu,  the  latter  being  the  Jackal ;  but  Pennant  had  previoasly 
described  both  apeoies  iu  hia  aynopaia  under  the  title  of  '  Hygooa,'  and 
as  the  Striped  and  Spotted  Hyeenas,  arranging  the  form  between  the 
'  Dog'  and  the  '  Cat,'  namea  which  he  uaes  aa  generic  diatinctiona  for 
(hose  carnivorous  types,  in  the  laiwst  sense. 

CuTier  makes  the  Byesnas  the  kat  nibdiTiuoD  of  Uis  Dl^tigiadea 
following  his  Civets  ( Vivtrra),  and  immediately  preceding  the  Cats 
{Fdid).  He  dcicribes  the  aubdiviaion  aa  oontaimng  the  moat  cruel 
and  most  camiToroua  animals  of  the  class,  and  as  comprising  two 
genera  (which  he  does  not  diatinguiah),  adding  that  three  spedes  are 
known,  namely,  L'Hy6ne  Ray^  (Cinii  Byma,  Linn.);  L'Hyioa 
Bmne  (.^N»aa  bnaatta,  Thnnberg ;  H.  viUata,  Bnith)  ;  ud  L'Hytae 


TachatiSa  (Oanit  enetita,  not  of  l^manu,  u  Cuficr  quotes  it^  but  of 
Qmelin). 

Dr.  J.  &.  01*7,  in  hU  metbod  ('Aniub  of  Pbilowph;,*  1S2G),  bring! 
th<  Hynnaa  under  the  funil;  Fdida,  whiob  he  diTides  into  two  no- 
lioDi ;  tho  flnt  amiButing  of  those  genen  Khieh  hare  no  tubercukr 
grinders  in  tbe  lower  j>wi ;  the  seoond  ooniiiting  of  those  which  bafe 
tubercul&r  griodars  in  both  jaws.  The  first  aub-fuiiil;  of  the  flnt 
aaotioD  (which  mlso  inoIad«  Ftlina)  la  Hymiwt,  canaiiting  of  the 
geDsra  Hyana  (BriMon)  uH  PnA^a  (Oeoffroy).     [Aakd-Wolf.] 


wiUiont  >  nn*ll  tooth  bdhind  the  greit  molar  of  the  lowsr  jaw.  Its 
situation  ii  betwMD  FroltUt  and  the  Cata  (Pdu),  and  three  speciea  an 
raoorded,  the  same  m  thoso  mentioned  bj  Cuvier,  but  two  of  then 
with  diff^reot  namea;  thus,  the  Spotted  HTsna  is  tennsd  Mgima 
Oaptntu  (Deem.),  and  the  Brown  HjrMia,  or  Eytae  Brunst  ii  named 
Bgarum  n/>  (O.  Cuv.). 

The  apeoiaa  are  enlJTd;  confined  to  the  Old  World,  AMo*,  and 
Ava. 

Sfona  Ki-iata,  the  Striped  HyiBna.  This  is  the  Tun  and  Hjma 
ortheanoieuts;  the  Oamt  Bj/ana  of  Liniuciu;  B.Ktiataot  Zimmer- 
man ;  H.  wl^aru  of  Deamarert ;  and  H.  anHgnorun  of  Temmineic 
S.  ori^ilalU,  of  Tiedemann,  the  Hooandor  of  BofTon,  Bennett,  and 
othar  writers.  Oniund  colonr  uniform  brewnlah-gntj,  rather  da^ar 
aboTB  than  beneath.  Bidaa  marked  bv  aerenl  irregular,  distant, 
tiBiuTene,  blackish  ibripea  or  bands,  whMh  are  more  diaUnot  on  the 
lowir  part.  Towards  the  shouldats  and  hatuohas  these  stripes  beoome 
oblique,  and  thej  sre  continued  in  regular  tnnsvene  Imes  on  ths 
Dutude  of  the  legs.  Front  of  the  nook,  moEsle,  and  outaiJea  of  the 
ewi  blaok  ;  the  htter  broad,  moderatelj  long,  and  nearly  destitute  of 
hsiia,  npecUIlr  on  the  inaide.  Hairs  of  tha  body  Ihng,  particularlj 
on  the  baclc  of  ths  neck,  and  on  the  spine,  where  it  forms  a  full  and 
thick  mine,  which  may  be  nid  to  be  continued  even  npon  tiie  tail, 
r  being  tumiabed  with  strong  tufted  hairm  of  considerable 


s  Knglbih  tnnslatora  as  '■  speckled  bird,'  i 
loois' (Jer.  lii.  9),  aa 'the  ears  of  the  Hyima,' 3 
kers  would  substitute  one  of  the  Hebrew  la 


Siriped  njmia  (fly«ia  rtriala). 

..    _  s  the  animal  alluded  to  !□  the 

Bible.  Some  translate  the  woids  rendered  in  oar  copies  of  the  Holy 
Scriptuiw' the  valley  of  Zebt^'O  Sam.  xiiL  IS;  Nehsm.  xL  B4)  as 
'the  Talley  of  Hysmas;'  and  the  'Seventy'  render  the  words  given  by 

■'      "    ' '  4,'  and  'a  bird  M  divers 

IS,'  iwliKaar'Tair:)!,  irtiile 
iw  letters  composing  the 
word  in  Samuel  for  another,  and  make  the  reading  'ripen,' as  if  oertaln 
■treaked  aerpents  were  meant.  Boohart  (and  Schenchier  seenu  to 
agree  with  him)  ahows  that  by  the  Taabhua,  or  Tiieboa,  the  word 
ocenrring  in  ths  ninth  verve  of  the  twalfUi  chapter  of  Jeremiah,  the 
Hynna  was  intaoded,  and,  if  this  Dpiuion  be  ooncot,  there  can  b( 
little  doubt  that  'tiiB  valley  of  Zeboim'  means  'the  valley  of 
HpraiBB.'    Dmb*  and  Dnbba  ate,  it  appaan,  Anbio  namea  for  thli 

What«ver  may  be  the  opinions  aa  to  the  Striped  HyKoa  being 
alluded  to  In  thoie  panagea  of  Scriptnrv  which  we  have  qnoted,  there 
can  be  no  donbt  that  it  is  theTruFa  of  Aristotle  {'  Hist.  Anim.,'  v'  " 
viiL  S)  and  the  Oreeka.  The  most  monstrooa  fkbles  wera  ._. . 
mpecting  thii  animal,  and  ths  eitant  to  which  they  had  leached  may 
ba  supposed  when  wa  find  Aristotle  {vi  SS)  taking  pains  to  demi 
■Inta  tha  abeardity  of  the  aaaaltlcn  that  the  animal  irss  blsexoal, 
a  true  hennaplirodlte.  He  deolares  that  the  genital  parts  of  the 
mala  reaembla  those  of  tha  mlf  and  dog,  and  that  the  part  which  had 
been  taken  for  the  female  oigan  ii  an  opening  with  an  imperforate 
bottom  plaoed  unds  tba  tail     This,  aa  m  havv  saoi.  Is  charecteristio 
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of  the  ganus.  Aristotle  describes  the  parta  with  great  minutflcees ; 
but  notwithstanding  his  aoouracy,  ws  find  Flinj  (viiL  30,  and  iiviii  8), 
and  jfilian  (L  36,  and  vL  14),  stating  not  only  that  the  Hytena  is 
bisexual,  but  that  it  changes  the  sei,  being  a  male  one  year,  and  a 
female  another.  It  is  tme  that  Pliny,  in  tha  passsga  first  quoted, 
after  stating-^"  By  ten  is  ntramque  aaie  naturam,  at  altsmia  annis 
mate^  alternis  fvminaa  Gari,  parara  sine  mare,  vulgus  credit" — adds, 
"  Ariatotalea  negat."  But  he  leaves  the  subjeot  there;  and  continues 
in  inch  a  itnin,  in  both  the  books  quoted,  that  bis  authority  hss 
been  cited  in  support  of  these  and  other  absurdities.  Thus  we  ara 
told  that  magioians  looked  on  it  with  the  greateet  adnuration,  as 
possessing  tha  magical  power  of  alluring  men. 

It  would  be  a  waste  of  time  and  space  to  enumerate  all  iIm  won- 
derful powers  that  wera  attributed  to  it ;  but  among  other  aooom- 
plishmeate  it  was  said  to  imitate  the  languid  of  men,  in  order  to 
draw  to  it  shepherds  whom  it  devoured  at  laiure,  and  to  have  the 
power  of  charming  dogs  to  that  they  became  dumb. 

The  animal  does  not  leem  to  nave  made  a  part  of  tha  Bomaa 
ahowB  till  a  oompantively  late  period.  Tho  third  Qordiau  appeals 
to  have  been  the  first  who  so  latroduoed  it ;  t«si  an  said  to  have 
made  their  appearance  at  the  games  given  by  the  emperor  Philip, 
about  i-D.  SiT. 

The  early  modem  nsturaliata  repeated  tho  fablea  of  the  ancdentt. 
Even  B^lon,  who  waaagood  observer,  gives  "Lc  Portrait  delaCivett^ 
qu'on  nommoit  snoienDement  Hyesna."  Thia  figure  ia  by  no  mean* 
bad  for  the  time,  and  beneath  in  the  smsll  quarto  volume  '  Portnila 
D'Oyaeatix,  Animaux,'  &c.,  tc,  ia  the  followlQg  quatnon  : — - 
"Toruteecf,  ts  voy  da  Udiette 


Odciir,  que  plus  k  atnUc  an  toolwitc." 
And  this  is  the  more  curious  when  we  find  the  same  author  ('  Aquat.') 
giving  a  very  fair  out  of  the  Striped  Hyiena  (which  Oesner,  Aldio- 
vandus,  and  Jonston  copied)  as  tlie  sea-wolf,  an  am^bioua  animal, 
sstisting  itself  vrith  fish,  and  seen  on  the  shoie  of  the  British  Ocean. 

Pennant  notices  the  propensi^  of  this  species  to  violate  the  reposl- 
torisa  of  the  dead,  and  greedily  devour  the  putrid  contents  of  the 
grave.  He  also  states,  that  itpreys  on  the  herds  and  fiocks ;  but  adds, 
on  Uie  authority  of  Shaw  ('Trsvela'),  that  for  want  of  otiier  food  it 
wiU  eat  the  roots  of  plants,  and  that  it  will  feed  un  the  tender  shoots 
of  palms.  He  speaks  of  it  as  an  unsociable  animal,  solitary,  and 
inhabiting  the  chasms  of  ths  rocks,  and  says  (also  on  the  authority  of 
Shaw),  tlut  the  superstitious  Anba,  when  they  kill  one,  csrefolly  bun 
the  head,  least  it  should  be  applied  to  magical  purpowa ;  aa  tha  neck 
was  of  old  by  the  T' 


— Locan — Bswe. 

Afler  referring  to  the  wild  opinions  of  the  ancients  on  thie  subject, 
he  remarks,  that  it  is  no  wonder  that  an  ignorant  Arab  ahonld  attri- 
bute to  its  remains  preternatural  powera. 

"They  are,"  continues  Pennant,  "cruel,  fierce,  and  untameabls 
animals,  with  a  meet  malevolent  aspect;  have  a  sort  of  obatinat* 
coungtb  which  will  make  them  &oe  stronger  qoadrupeda  than  them- 
selves KampCsr  relates  that  he  saw  one  which  bad  put  two  lions  to 
flight,  regarding  them  with  the  utmoat  coolneaa."  ('  Synapsis  Quadr.') 
TUs  is  a  somewhat  extraordinary  tmnilation  of  a  paaaan  in  the 
aaoond  fasciculus  of  Eampfsr's '  Amcsnitates  Exotica:,'  where  he  relalM 
that  be  went  to  see  a  male  Hyena  (Eaftaar),  which  a  oertain  rich 
Oabr,  or  Gre-woishipper,  kept  aa  a  curiosity,  the  animal  having  bem 
taken  whan  a  suckling.  It  was  muasled  hj  means  of  a  rope  batened 
round  its  Jaws,  led  out,  and  the  rope  lengthened  so  aa  to  enable  the 
animal  to  run  more  freely ;  and  Ktampfar  goa  on  to  say,  "  Karrabant 
Qahri,  sic  frsanatum  nuper  se  oppoauises  duobus  leonibua,  qno% 
adspectante  seroiissimo,*  in  fngam  verterit."  Ktuapttr  gives  a 
flgure  which,  thoogh  mde,  cannot  b«  mistalcea  tor  any  animal  but  a 
Striped  Hyana.  Pennant  srmnin  to  hare  been  aware  of  his  misoon- 
straotion,  for  afterwards,  in  hia  'Hiatory  of  Quadrnped^'  he  stops  at, 
"put  two  liona  to  flight"  omitting,  "legardiig  them  with  the  utmost 

In  the  lastmentiDned  work  Pennant  remarks,  that  it  will  venture 
near  towns ;  and  quotes  Niabnhr  aa  authority  that  it  will,  about 
Chunbron,  in  the  sesson  whan  the  inhabitants  deep  in  tiie  open  air, 
snstoh  away  children  from  the  sides  of  their  parenU. 

It  has  bosn  ths  custom,  among  other  fabulous  swciitiiiiis,  to  state 
that  the  HyMna  is  not  to  be  lamed  :  now,  aa  Ur.  Bennett  observes, 
in  the  '  Tower  Menagerie,'  there  ia  soatcely  any  animal  that  submits 
with  greater  facility  to  the  oontrol  of  man.  He  speaks  of  ths 
docility  and  attachment  to  his  keepen  manifeitsd  by  tha  Striped 
HyKna,  eepedally  when  allowed  a  oertun  degree  of  liberty,  which  the 
animal  shows  no  diqKtmtioa  to  sbusa,  though  those  which  are  carried 
about  from  fair  to  £ur  in  doas  caravana  are  auriy  and  dsngeroDs  Uom 
irritation  and  ill-treatment.  The  individual  whiiA  Mr.  Bennett 
figures  wss  remarkably  tamt^  and  oonfined  in  the  same  den  with  i»m 
*  Tha  Maf  of  Psnla,  sppaMntlr. 
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of  the  Amaricui  bean.  [Bur]  Calonal  S;kea  ('  Proc.  ZooL  Sac.,' 
I8S0-S1)  ramorki,  that  thU  apeoje*,  Tumu  of  tha  Uahnttai,  u 
numeroui  in  DukhuD  (Deocan),  ind  luiceptible  of  t!ia  turn  domeiti- 
catiou  u  a  dog.  Other  travellen  apeak  of  tha  Hyiena  being  aoaceptibls 
of  doDiaatioitiaD  acd  parfarmiug  Vie  duty  of  mtcb-dogH. 

The  Striped  HyieQa  ia  fouad  in  Aaia,  BJid  Kortham  aod  Ceotnl 
Africa,  the  mouDtAins  of  Caucaaua,  and  tha  Altaio  Chain,  AaiaUa 
Turkey,  Sjria,  Persia,  Bsrbary,  and  Senagal,  and  evan  aa  low  as  the 
tape.  There  are  living  apecimena  in  the  Oardana  of  t]ie  Zoological 
Society  at  the  Regent's  Park. 

H.  maaUala  (BumboMt),  the  Spotted  Byana.  Thia  apade*  ia  tha 
Tiger- Wolf  of  the  colonista  at  tha  Cape;  Caaii  cremta  ol  Erxleben 
and  Omelin ;  Hyama  crerWa  of  Zimmarman ;  Eycctia  Cofentu  of 
Deamareat ;  Onatta  nacidaia  of  Gray.  Oeaner  baa  a  figure  of  thi* 
■pedea  deTouHug  a  dog ;  and  the  Spotted  Zilio  Hynna  of  JonatoD 
appears  to  owe  ita  origin  to  tha  same  animal. 
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Spollfd  llj-xli  [JTvcna  wm-ulnlii). 

CuTiar  remarks  that  this  and  the  preceding  Uyaana  are  entirely 
distinct  specifically,  uotwithstondiug  their  generic  rcMmblancs,  botl 
externally  and  in  the  akeletoo.  The  Spotted  Hjana  has,  he  obaerrea, 
no  mane  on  the  back,  and  inatead  of  atripes  haa  only  round  or  black 
apotsmo're  or  lees  scattered.  He  states  that  the  Jaat  lower  molac  in  tha 
Spotted  Uynna  ia  aimpl;  compreesed  and  bilobated  with  a  heel  or 
proceaa  befiind,  whilst  the  Striped  Byona  haa  in  addition  a  particular 
tubercle  on  the  intemsl  surface  of  ita  posterior  lobe ;  thera  are  also 
other  ORteelogical  difierencea,  which  tiis  reader  will  find  pointed  out 
in  the  '  Oeaemena  Fosailea.' 

Size  rather  teas  tbaa  that  of  the  Striped  Hjnna.  Uuiale  ahort^ 
but  not  so  abruptly  truncated.  Ears  short  and  broad,  nearly  quadri- 
lateral Colour  yellowiah-brown,  the  whole  body  corered  with 
numerous  spots  of  a  deeper  brown,  tolerably  uniform  in  size,  but 
Mmetimes  not  Tery  diatinotly  inaiked,  and  occaaionally  arranged  in 
longitudinal  rowa.  Hair  shorter  than  in  the  Striped  Hyseoa;  and 
though  longer  on  the  neck  and  in  the  central  line  of  tha  back  than 
elsewhere,  it  doea  not  form  so  distinct  and  weU-fumiahed  a  mane  aa 
that  of  the  Striped  Hygeoa.  Tail  blackiah-brown,  oovered  with  long 
buaby  hair.     (Bennett.) 

It  ia  found  in  the  aouth  of  Africa,  and  eapecially  the  neighbourhood 
of  the  C^ie  of  Qood  Hope  Leaaon  and  otters  say  tbat  it  is  found 
even  u  high  BaBarbary,butthisia  doubtful  Ludol{^  ia  hia '  Ethiopia,' 
or  rather  the  tranalator  (i.  10),  sayi,  "The  hynna,  or  the  Oocufo, 
near  akin  to  the  woIfe,  is  the  moat  loraoiaua  of  their  Itild  beasta ;  for 
ahe  not  only  bj  night  and  by  at«alth,  but  openly  and  in  the  daytime, 
praya  upon  all  she  meets  with,  men  or  cattle  ;  and  rather  than  fail, 
diga  down  the  walla  of  housoa  and  atablea.  Qregory  deecribed  her 
to  be  speckled  with  black  and  white  apota."  To  this  is  appended  the 
fullowicg  note  :^"  Begot  between  a  Uyana  and  a  Lioness:  familiar 
to  Ethiopia.  See  'Solinoa,'  L  6S,  and  Salmaliua  upon  him."  There 
is  a  liTtng  epeoiinen  in  the  Oardena  of  tbe  Zoological  Society,  at  the 
Bcgent's  Park.    It  oame  from  South  A&ica. 

Numerous  are  the  writera  who  hsTe  treated  of  the  habits  of  this 
destrootive  animal  Le  Taillant,  Spairman,  and  other  travalleis  give 
Tery  interesting  aocounts  of  ita  maoners;  but  we  aalect  the  statement 
made  in  the  Snt  catalogue  of  the  African  Museum  (where  it  ia 
named  H.  maotdata),  which  waa  diapersed  in  ;18SB,  becauas  we 
think  that  the  atatement  carries  internal  evidence  of  ita  having  pro- 
ceeded fiom  the  pen  of  the  eminent  and  accurate  loologist  under 
whoia  leslous  superintendence  that  oollection  was  made.  The  cata- 
logue, then,  states  that  there  are  two  apeciee  of  Hyaena  io  South 
Africa,  and  that  the  Spotted  Hynna,  or  Tiger-Wolf  of  the  colonists, 
is  mure  numerous  and  more  widely  difbsed  tliaa  the  clher  apedee, 
which  has  tha  name  of  the  Strand,  or  Coaat-Wolf,  and  is  also  more 
Voradoua  and  destruutive,  not  only  devonring  auch  bhitihU  aa  it 
ohauces  to  find  dead,  but  also  carrriDg  off  tbe  amaller  ones  from  tbe 
pena  of  tbe  farmers  during  the  night,  and  often  succeeding  in  killing 
or  mutilatiog  such  of  the  larger  kinds  ai  have  not  been  aecured  before 
duak.  Sii'Jdy  animals,  it  appears,  are  leaa  liable  to  auffer  from  the 
Toracity  of  thia  creature  than  those  that  are  in  full  health  j  the 
latter,  by  their  rapid  flight,  inapiring  their  enemy  with  a  courage  of 
wbioh  by  nature  he  is  deitituta ;  whereas  the  aickly  faoe  him,  and 
thus  intimidate  hiio  from  attsoka  which  might  be  snooecaful  if  made. 
So  ansioua  ia  ha  for  the  t  ight  of  the  tainiala,  >■  a  preliminary  to  hii 


attack,  that  he  uses  all  the  grimaoe  and  threatening  he  can  oommand 
to  induce  them  to  run,  aod  never  dares  to  attack  them  unlva  they 
do  so.  "  The  character  of  this  hyBna,"  oontinues  the  author,  "  makei 
his  destruction  an  object  of  no  amall  impurtanca  to  the  fu-mera, 
whose  ingenious  snares  for  him  call  forth  amazing  cunning  and 
dexterity  on  tbe  part  of  tbe  animal  to  render  tham  of  no  avaiL  The 
mora  common  methods  employed  against  boasts  of  prey,  such  aa 
spring-guns,  traps,  ka.  do  not  suooeed  in  bis  case.  During  hi^ 
Dootumal  vranderinge  he  minutely  examine*  every  object  that  presents 
itself  to  his  notice  with  which  he  ia  not  perfectly  familiari  and  if  \ie 
see  reason  to  suapect  that  it  can  injure  him,  he  will  turn  back  and 
make  hia  way  in  an  opposite  direction.  Thus  cords  or  leather  tbongs, 
which  are  often  laid  acroaa  the  footpaths  the  hyrana  ia  aocuatomed  to 
travel  upon,  and  which  are  attached  to  tbe  tnggers  of  loaded  guns, 
with  tha  deaign  that  his  contact  with  the  thong  may  cause  the 
diaobatge  of  the  gun  in  bis  direotion,  are  very  carefully  examined  by 
him,  and  the  usual  reault  of  his  examination  ia  hia  deciding  againat 
trusting  himself  in  contact  with  them.  The  farmers  have  so  often 
observed  this  result,  that  they  now  very  ranly  attempt  his  deatructiou 
by  this  means,  but  oocaaioiially  succeed  by  aubsUtuting  for  cords  the 
delicate  stems  of  creeping  planta,  which  are  regarded  ij  him  withont 
soapioion  until  he  haa  actually  suffered  through  them.  Many  other 
ingenious  melliadB,  auggested  by  the  neoesaity  of  the  case,  have  been 
adopted  by  the  &rmers  for  the  destruction  of  hymoaa ;  but  a 
deacriptiou  of  them,  though  elsewhere  desirable,  would  here  be  out 
of  place.  This  apedea  seldom,  if  ever,  moves  abroad  during  the 
ixj,  but  passea  that  period  in  a  state  of  repose,  either  in  holea  in  the 
ground,  or  in  retired  oituations  densel;  covered  with  bush.  Night  Li 
bia  favourite  season  for  seeking  hia  food ;  and  towaids  nightfall  hia 
bowlings  ara  regularly  heard,  annoimdng  to  the  variona  animals  the 
approach  of  their  voracious  enemy,  and  thus  enabling  many  of  them 
to  escape  hia  wilea  Tbe  propensity  this  beast  hss  for  howling  seema 
therefore  to  be  disadvantageous  to  him  ;  and  if  bis  almost  contiouous 
noise  be  not  iuteoded  to  put  the  animals  upon  which  he  preya  upon 
their  guard,  its  autual  purpose  is  scarcely  conoeivable.  Some  lure 
surmised  it  to  be  his  call  to  creatures  of  his  own  species ;  but  that 
this  is  not  tbe  case  ia  certain  from  the  fact  that  hynnaa  an  heard  to 
utter  their  aupposed  call  even  while  aepareting  from  each  othsi- 
&rther  and  ikruier  as  each  o;  is  uttered ;  iu  sddition  \a  which  it 
may  be  remarked  that  it  is  contrary  to  the  habit  of  thia  animal  to 
hunt  in  company,  or  even  to  ccngr^ate  in  large  numben,  save  when 
assembled  by  (he  temptation  of  an  abundance  of  carrion,  A  stilt 
further  proof  that  the  hyeena's  cry  ia  not  a  friendly  call  to  his  own 
apedea,  may  be  found  in  tbe  fact  that  when  individual  hyKnas  bavG 
found  a  dead  animal  they  ceaaa  to  utter  their  melancholy  howl,  aa  il 
in  fear  of  calling  partidpaton  of  tbeir  feaat." 

It  appeare  from  the  above  interesting  account  that  the  Spotted 
Hyana  puts  in  practice  "  all  tbe  grimace  am)  threatening  he  can 
oommand"  to  induce  the  objecta  of  his  attack  to  run:  in  other 
words,  his  plsn  of  attack  is  founded  upon  intimidation.  Hay  not  hia 
howls  be  intended  to  inspire  terror  and  shake  tha  nervea  of  the  animali 
within  hearing  of  the  doleful  nocturnal  sounds  \ 

"Till  lately,"  adds  the  author  in  oonduaion,  "hyonas  were  in  the 
habit  of  paying  nightly  vialta  to  tbe  streets  of  Cape  Town,  and  were 
regarded  as  very  useful  tn  carrying  away  tha  animal  refuse,  which 
might  otherwise  have  been  dissgrecable.  This  however  no  longer 
occurs,  partly  perhaps  from  better  rqpilations  now  existing  in  Uie 
town,  snd  partly  fnim  the  number  of  these  «nimal«  having  Terr 
greatly  decreaaed.  Even  now  however  individual  hyenas  occaaionally 
approach  the  town,  and  their  howlings  are  aometimea  heard  under 
Table  Mountain,  and  in  other  directiona,  during  the  nighia.  In  the 
countries  inhabited  by  the  Eaffire  they  are  very  numerous  and 
daring,  generally  approanhing  the  villages  during  tha  night,  and 
attempting,  either  by  strength  or  aliatagem,  to  paaa  the  watUas  by 
which  the  houaea  are  defended.  If  they  be  thus  tar  suocessful,  they 
next  endeavour  to  enter  the  houses,  which  tbeyacmetimeaaccompUafa, 
in  which  case  they  not  unfreqoently  can;  off  soma  young  chdd  of 
the  family.  Scars  and  markson  various  parts  of  the  Ixidy  often  tei,tify 
to  the  traTeUer  how  dangerous  a  foe  the  Dalivea  have  in  tlus  animal" 

Ur.  Steedman,  in  bis  '  Wanderings  and  Adventures  in  the  Interior 
of  Southern  Africs,'  gives  most  appalling  accounts  of  the  npacity  ol 
the  Spotted  HvEeno.  He  atatea  that  Mr.  Shepetone,  in  a  letter  from 
Uamboland,  relates  that  tbe  nightly  attacks  uC  wolves,  aa  the  Hyanaa 
ara  generally  called,  have  been  very  deatructive  amongst  the  children 
and  youth;  for  within  a  few  months  not  fewer  than  ID  inatancea 
came  to  hia  knowledge  wherein  that  beast  bad  made  a  most  dreadful 
havoc  "To  show  clearly,"  says  that  gentleman,  "the  preference  of 
the  wolf  (spotted  hytena)  for  human  flesh,  it  will  be  nece»ary  to 
notice  tbat  when  the  Majnbookies  build  their  houaea,  which  are  is 
form  like  beehives,  and  tolerably  large,  often  18  or  SO  feet  in  diameter, 
the  floor  ia  raised  at  tbe  higher  or  back  part  of  the  house,  until 
within  3  or  i  feet  of  the  froiit,  where  it  suddenly  terminates,  leaving 
an  area  from  thence  to  the  wall,  in  which  every  night  the  calves  are 
tied  to  pret«ct  them  from  the  storms  or  from  wild  beasts.  Now  it 
would  be  natural  to  suppose,  that  should  the  wolf  enter,  he  would 
seize  the  first  object  for  nis  prey,  eapecially  aa  the  natives  always  lie 
with  tha  £re  at  their  feet ;  but  notwitlistanding  thi^  the  constant 
piMtiM  of  Uiii  Miinuil  baa  been  in  every  instuice  to  paaa  by  tha 
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ctlvei  in  Aa  txtat,  and  vreo  b;  ths  Sra,  uid  to  Uks  ths  children 
from  under  tba  mother'!  karon,  tad  thU  in  mcli  a.  gentls  uid  wutioui 
manner,  tint  the  poor  parent  hai  been  nncoDsoioiu  of  her  lou  until 
the  oriel  of  her  little  innooent  have  reached  hsr  from  nithout  when 
a  eloae  prisoner  io  tba  jaw*  of  tha  monster."  Hr.  Sbepatone  then 
partieulariKB  two  iDBtoncea  within  his  own  knowledge,  one  of  a  boy 
about  tan  yean  of  age,  and  the  other  of  a  little  girl  about  eight, 
who  had  Men  oarried  ofF  by  tbli  spadaa,  and  wretchedly  mangled, 
but  recovered  by  the  attentioD  of  Hr.  Shepatone  and  hia  friends. 
Notwithstanding  this  ferocity,  the  Spotted  Hynna  hai,  it  is  stated, 
been  domiciliated  in  the  houses  of  the  peasantry,  "among  whom," 
says  Mr.  Bennett,  "  ha  is  preferred  to  the  dog  himself  for  attachment 
to  his  msster,  for  general  saguiity,  and  eren,  it  is  said,  for  h>a  quali- 
Qcations  for  the  chase." 

S.  vilioia  the  Strand- Wolf.  In  a  communication  to  the  Zoological 
Society  of  London  (1633),  Dr.  Andrew  Bmith  stated  his  belief  that 
the  Striped  Hynna  does  not  inhabit  South  Africa;  ila  place  being 
occupied  by  the  H.  villom,  which  bears,  when  young,  considerable 
reasmblance  to  that  speciea.  H.  nUnta  was  first  described  by  Dr, 
Smith  in  the  '  Transactions  of  the  Linnesn  Society.'  This  animal  wss 
oonsideivd  by  Cuvier  as  identical  with  L'Hyine  Brane  (H.  bmrniea  of 
Thunberg),  which  is  quoted  by  H.  Lesson  as  Hyine  Bousse,  (ff.  m/a, 
of  Cuvier).  In  the  list  of  the  speoimenB  of  Jfomntatia  in  the  British 
HnBenm,  this  animal  is  regarded  aa  a  variety  of  S,  tfrioCo.  The 
foUowing  are  tha  dimsniioni  of  a  spacdmen  in  Mr.  Bteedman'i  col- 
lection ; — 

Feit.  iDclics. 
From  the  no*  to  the  root  of  tha  tail  .    .    *        i 

Height  at  the  ahottlder 2        4 

Height  nt  the  eronp 2         0 

Breadth  of  head  between  the  ears  .0        5^ 

Length  of  bead  from  nose  to  occiput  .    .    0      10 

Length  of  the  ear. 0        5 

Length  of  thetailto  theeztremityof  theTertebm    0        S^ 
Length  of  the  taU  with  hair I        2 
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The  hair  is  described  aa  remarkably  long,  caarse,  and  shaggy  over 
the  whole  body  of  the  animal ;  whilst  on  tha  head,  ears,  and  eitremi- 
tirs  alone  it  is  short  and  crisp.  Its  leugtli  on  ths  back  and  sides  is 
8  or  10  inches,  and  it  doea  not  form  a  loogmaneonthespine,  as  is  the 
case  with  the  common  Striped  Hysna.  The  general  colour  of  the  head, 
hody,  and  eztremitiea,  is  griisled  brown,  from  the  long  bain  being 
grayish  at  the  roots  and  brown  at  the  points,  marked  on  the  sidea  and 
hipa  with  large  hut  rather  indistinct  transTerse  bands  of  a  deep 
Tinous  hrown-colour.  The  itig*,  particularly  those  before,  which  as  in 
other  Hjaraaa,  are  much  longer  Mian  those  behind,  are  marked  with 
tnnsTerae  black  bands  much  mora  distinct  and  apparent  than  those 
on  the  body.  The  upper  lip  is  furnished  with  remarkably  long 
bristly  blade  moustaches,  and  the  tail,  which  is  thickly  corersd  with 
long  hair,  and  of  greater  length  than  in  the  common  Hyeeno,  is  uni- 
forrn  dark-brown.  The  fore-arms  and  thighs  ore  darker  thaii  other 
parts  of  the  animal,  and  a  large  collar  ot  dirty  yeilowish-white  sur- 


and  a  natnw  band  of  the  same  colour  marka  the  junction  of  the 
head  and  neck,  bordered  by  the  dirty  white  collar  above  mentioned. 
The  eon  are  Isige,  erect,  and  rather  pointad.  The  individual  waa 
aged,  all  the  teeth  being  much  worn  ;  the  two  exterior  incisors  ware 
much  larger  than  the  others,  and  bad  the  form  and  siia  of  small 
canines.  A  young  one,  19  inches  in  length,  alec  in  Mr.  Steedman'a 
colltotion,  exhibited  all  tL  o  general  characters  of  the  aged  specimen, 
excepting  that  tha  hair  iraa  ahorter  and  more  woolly.  (S(«ediDaiL) 
This  animal  inhabits  the  aea-coast  throughout  the.whole  extant  of 


SouthetiL  Africa,  hut  is  liy  no  means  so  common  as  tha  Spotted 

Hjiena.  Tha  yonng  specimen  mentioned  above  was  obtamed  alive  with 
two  others  in  the  neighbourhood  of  tba  Nieureld  Mountains,  a  consider- 
able distanoe  in  the  interior  of  the  country,  which  shows,  as  Mr 
Steedman  otMervss,  that  the  species  is  not  so  strictiy  confined  to  the 
vioinity  of  the  sea-coast,  aa  its  name  'SCrsond-Wolf '  would  iii;ply,  or 
OS  the  accounts  of  travellers  would  lead  us  to  imagine. 

The  Straand-Wolf  devours  carrion  and  such  dead  animal  substance^ 
whales  for  instance,  as  the  sea  casts  up  ;  but  when  prrased  by  huuger 
its  habits  seem  to  resemble  those  of  the  other  apeciea,  for  it  then  oom- 
mits  serious  depredations  on  the  Bocks  and  herds  of  the  colonists, 
who  hold  iU  incuruons  in  great  dread.  Mr.  Steedman,  who  states 
this,  says  he  saw  a  very  fine  specimen,  which  bad  been  shot  by  k 
former  residing  in  the  vicinity  of  Blauwbarg,  and  waa  informed  thst 
it  had  destroyed  three  large  calves  belonging  to  tha  farmer.  Ha  adds, 
that  it  is  said  to  bea  remarkably  cunniog  animal,  retiring  to  a  oonaidei^ 
able  distiiace  from  the  scene  of  its  depredations  to  elude  pursuit,  and 
concealing  itaelf  during  the  day-time  in  ths  mnontains,  or  in  ths 
thick  hu^,  which  extends  in  large  patches  throughout  the  sandy 
diatrict  in  which  it  is  usually  found. 

3.  Tvfa,  the  Brown  Hynna.  It  is  tha  Oroeata  httumta  of  Qnty ; 
B.  fiuea  of  Oeoifray ;  the  B.  erteuta  rufa  of  Fischer,  and  the  H. 
b-Hn«ea  of  Tbnnbeig.  This  spedes  is  a  native  of  South  Africa,  and 
has  been  taken  at  NataL  There  is  a  living  specimen  at  present  in  the 
oolleotion  of  tha  Zoolagioal  Sodety  in  Regent's  Park. 

FotM  .fijnznos.'-FoHil  Hyanss  ooonr  abundantly  in  the  third  period 
of  the  Tertiary  deposits  (Pliocene  of  Lyell),  especially  in  the  oauferous 
caverns.  Dr.  Bni^snd  gives  the  following  ]o<»lities  for  the  ramsins  of 
Hycensa  in  caves  or  fissures : — Kirkdale,  Plymouth,  Crawley  Rocks,  neat 
Swansea.  Faviland  Caves  near  Swaniea,  district  of  Muggendorf,  district 
of  the  Haix,  Fonvent  in  France,  Sundwiak  in  Wastphalta,  and  KiMtriti 
near  Leipaig.  Those  found  in  tha  superficial  loam  or  graTsl  arc 
stated  to  have  oconrred  at  Lawford  near  Rngby,  at  Heribetg,  and 
Osterode,  Canstadt  near  Stutgardt,  Biohatadt  in  Bavaria,  and  the  Va!- 
d'Amo  near  Florence.  Tha  ^lasil  speciea  named  are  B.  tpdmi,  GoldT. ; 
B.  ipdaa  major,  Ooldf. ;  H.  fruca  (HySne  Ray^  Fosdle),  H.  Da  Banes  ; 
B.  ijittmed\a,  M.  De  Serres ;  H.  PerritrU,  Brav.,  Croii,,  and  Job. ; 
H.  Ammtnti;  Brav,,  Croix.,  and  Job. ;  and  H.  dubia,  Brav.,  Croix., 
and  Job.  Of  these  the  only  specie*  which  has  been  found  in  the 
caves  of  great  Britain  is  the  B.  tpdtra.  As  the  discovery  of  the 
bones  principally  of  this  animal  in  the  oaves  at  Kirkdale  were  amongst 
the  first  to  attract  attention  among  the  nnmsroua  extinct  Xammaiia 
whieh  formerly  lived  in  Great  Britain,  wa  give  an  extract  from  Dr. 
Buckland's  detcriptiun  of  thst  remsrkable  locality. 

"  Both  the  roof  and  the  fioor  for  many  yards  from  tha  entrance  era 
composed  of  regular  horizontal  strata  of  limestone,  uninterrupted  by 
the  slightest  appearance  of  fissure,  fracture,  or  stony  rubbish  of  sny 
kind ;  but  farther  in  tha  roof  and  sides  becoms  irregularly  arched, 
I  presrnting  a  veiy  rugged  and  gnitesqua  appearance,  being  studded 
with  pendent  and  roundish  masses  of  obert  and  stalsdita ;  the  bottom 
of  the  cavern  is  visible  only  near  the  entrance,  and  ita  irregularities, 
though  apparently  not  great,  have  beeu  filled  up  throughout  to  a. 
nearly  level  surface  by  the  introduction  of  a  bad  of  mod  or  loamy 
sediment  There  is  no  sltemstioo  of  mud  with  any  repeated  beds  of 
stalactite,  but  simply  a  partial  deposit  of  tha  latter  on  the  floor 
beneath  it ;  and  it  was  chiefly  in  the  loner  part  of  the  earthy  sedi- 
ment, and  in  the  stslagmitio  matter  beneath  it,  that  the  animal 
remains  laere  found  :  there  waa  nowhere  any  blaok  earth,  or  admix- 
ture of  animal  matter,  eiespt  an  infinity  of  extremely  minute  particlea 
of  undecomposed  bone.  In  the  whole  extent  of  the  oava  only  a  very 
f<:w  large  bones  have  been  discovered  perfect;  most  of  them  are 
broken  into  amall  angular  fragmentB  and  chips,  the  gimtar  part  of 
which  lay  separately  in  tha  mud,  whilst  others  wera  wholly  or 
partially  invaatcd  with  stalagmite ;  and  othen  again  mixed  with 
mosses  of  still  smaller  fragments,  and  cemented  by  ttatagmita,  ao  aa 
to  form  an  oeseous  breccia.  In  some  few  places  where  the  mud  waa 
shallow  and  the  heaps  of  teeth  and  bones  oonsidarable,  parte  of  the 
latter  were  elevalad  some  inches  above  the  aorfaoe  of  tha  mud  and  ita 
atolagmitio  crus^  and  the  upper  ends  of  the  bones  thns  projecting, 
like  the  lege  of  pigeons  through  a  pia-cniat,  into  tha  void  space  above, 
have  beooma  thinly  covered  with  stalsgmitic  drippings,  whilst  their 
lower  exttemities  hsve  no  such  incrustation,  aod  havs  simply  tha  mnd 
adhering  to  them  in  which  they  have  been  imbedded  ;  a  horiiontal 
crust  of  stslagmite  about  an  inch  thick  crosses  the  middle  of  these 
bones,  and  retains  them  firmly  in  tha  position  they  occupied  at  the 
bottom  of  tha  cave.  A  large  flat  pUta  cf  stalagmite,  oortesponding 
in  all  reapecta  irith  the  above  description,  and  contaioing  three  long 
bonea  fixed  so  as  to  form  almost  a  right  angle  with  tha  plana  of  the 
italagmita,  is  In  tha  collection  of  the  itav.  Mr.  Smith  of  Kirby  Moor- 
aide.  The  same  gentleman  has  also,  among  many  other  valuable 
spedmena,  a  fragment  of  tha  thigh-hone  of  an  elephant,  which  is  the 
largest  I  have  seen  from  this  cava.  Tha  eOect  at  ths  loam  and  tha 
stalagmite  in  preaerving  tha  bones  &om  decomposition,  by  protecting 
them  from  atmospherio  air,  has  been  very  ramoikable ;  some  that  had 
lain  uncovered  in  the  oave  for  a  long  time  befora  the  introduction  of 
the  loam  ware  in  various  stages  of  decomposition,  but  eren  in  these 
the  further  prograaa  of  decay  qipears  to  have  been  airested  as  soon  aa 
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toaj  bAOMDB  ocmrKl  with  it,  atid  in  the  gratter  Dumber  little  or  no 
dntmelioii  of  their  form,  and  ecannlj  any  of  their  eubrtBDoe,  bu 
taken  place.  I  have  found  on  immeieiDg  fiagmetita  of  these  bonee  in 
aoid  till  the  phoeph&te  and  carbonate  of  lime  were  r«ino*ed,  that 
nearly  the  irbole  of  their  original  gela^e  hai  beet)  preeerred. 

"  Analdgoua  cau*  of  animal  remaitu  pmerTed  frma  decay  by  the 
prolseliou  of  eimilar  diluvial  mud  ocanr  on  the  coast  of  Elaaex  near 
Walton,  and  at  Lawford,  Dear  Rugby,  in  Warwiokihim.  Here  tho 
booea  of  the  aams  ipeolee  of  elephuit,  rbinooeroa,  and  other  diluTial 
anir"*^»  ooour  in  a  ibta  of  frsahnaH  and  perfection  even  exceeding 
that  of  thoaa  in  t^a  care  at  Kirkdale,  and  from  a  nmilar  cams, 
namely,  their  hating  been  guarded  from  the  accen  of  atmoepberio  air, 
or  the  percolation  of  water,  by  the  argillaceouB  matrix  in  which  they 
haTe  bsen  imbedded ;  whtlet  other  bonee  that  have  lain  the  same 
length  of  tine  Id  diluvial  nod  or  gravel,  and  have  been  eubjeot  to  the 
conetantpereoUtionof  water,  have  lost  their  oompactnen  and  ebwigth 
and  greet  part  of  their  gelatine,  and  are  often  ready  to  fall  to  piecei  on 
the  elighteit  touch,  and  thli  where  the  beds  of  clay  and  gravel  altei^ 
nate  in  the  same  quarry,  aa  at  Lawford.  The  bottom  of  the  cavs  on 
first  removing  the  mud  was  found  to  be  itcswed  all  over  like  a  dog- 
kennel,  from  one  end  to  the  other,  with  hundreds  of  taeth  and  bones, 
or  rather  splintered  fnigmanta  of  bonea  of  all  the  animals  above 
enuipeiated ;  they  were  found  in  greatest  quantity  near  its  mouth, 
simply  because  ite  area  in^tbis  part  waa  most  capsciooj ;  those  of  the 
larger  animajs— elephant,  rhinooeroa,  Ac.— ware  found  eo-eiteusively 
with  all  tho  rest,  even  in  the  inmoat  and  smallest  recesses. 

"  Scarcely  a  single  bone  has  escaped  fimcture,  with  the  exception  of 
the  astragalns  and  other  bard  and  solid  bones  of  the  tarsus  and  carpus 
joints,  and  those  of  the  feet.  On  some  of  the  bonee  marks  may  be 
tnoad  which,  on  qiplying  one  to  the  other,  appear  exacUy  to  fit  the 
form  of  the  canine  teeth  of  the  hyarna  that  oocnr  in  the  cave.  The 
hpmvf  bone*  ha*e  been  broken  and  apparently  gnawed  equally  with 
those  of  the  other  animala. 

"Heaps  of  small  splinter*,  and  highly  oommtnalsd  yet  angular 
fragments  of  bones,  mixed  with  tenth  of  all  the  vBriatiea  of  animals 
above  enumerated,  lay  in  the  bottom  of  the  den,  oocasioually  adhering 
together  by  stalagmite,  and  forming,  as  has  been  befon  mentioned, 
an  osseous  breeds-  Many  insulated  fragmenta  also  afe  wholly  or 
partially  enveloped  in  stalagmite,  both  externally  and  internally. 
Not  one  ikull  is  to  be  found  entire;  and  it  is  so  rare  to  find  a  large 
bone  of  any  kind  that  has  not  been  more  or  leal  broken,  that  there  is 
no  hope  of  obtaining  the  materials  for  the  conatniction  of  a  single 
limb,  and  still  leas  of  an  entire  skeleton.  The  jaw-bones  also  erea  of 
the  bymaa  are  broken  to  piecee  like  the  rest ;  and  in  the  case  of  all 
the  animala,  the  number  of  teeth  and  solid  bones  of  the  tarsus  and 
carpus  is  more  than  twenty  times  as  great  ss  oonld  have  been  supplied 
by  tbe  individuals  whoaa  other  bones  we  find  mixed  with  them." 

Dr.  Buokland  oontinHea  :— 

"  Ur.  QibsoD  alone  collected  more  than  three  hundred  canine  teeth 


collections,  I  cannot  calculate  the  total  number  of  hymnaa  of  which 
there  is  Bvidenoe  at  leas  than  two  or  three  hundred.  The  only  rentaini 
that  have  been  found  of  the  tiger  species  are  two  lai^  canine  teeth 
and  two  molar  teeth,  exceeding  in  size  the  largeat  lion's  or  Bengal 
tiger's.  Then  is  one  tuak  only  of  a  bear,  whit£  exactly  reaemblea 
those  of  the  estiuet  Ur*»t  tpAaa  of  the  oaves  of  Qermany. 

"  In  many  of  the  most  highly-preserved  specdmens  of  teeth  and 
boiMa  there  ia  a  cniioos  drcnmatance,  whiolt  before  I  visited  Kiikdale 
bad  oonvinced  me  of  the  existence  of  tbe  den,  namely,  a  partial  polish 
and  wearing  away  to  a  oonuderable  depth  of  one  side  only  :  many 
straight  fragments  of  the  larger  bonea  have  one  entire  aide,  or  the 
fractured  edges  of  one  side,  rubbed  down  and  worn  completely  smooth, 
whilst  the  opposite  side  and  ends  of  tbe  same  bones  are  sharp  and 
untouched,  in  the  eame  manner  ss  ths  upper  portions  of  pitching 
stoofs  in  the  streeta  become  rounded  and  polished,  whilat  their  lower 
partj  retain  the  exact  farm,  and  aoglea  which  thn  possessed  when 
Una,  laid  down.  This  can  oiAj  be  explained  by  refeiring  the  partial 
deatraction  of  the  eolid  bone  to  friction  from  the  continual  treading 
of  the  hyeenaa  and  rubbing  of  their  skins  on  the  aide  that  lay  nppei^ 
most  at  the  bottom  of  the  den." 

Tbe  apeoies  of  Hytena  whoae  remains  have  been  found  in  aaA  large 
numben  in  tbe  caves  at  Kiriidala  and  other  paita  of  thia  oounliy  was 
first  determined  by  Cnrisr.  It  diffan  chiefly  in  ita  laiger  and  mora 
robust  proportions ;  the  scapnla  is  narrower  in  proportion  to  ita 
articular  extremity,  and  the  deltoid  oreat  of  the  humems  is  longer 
and  stronger. 

"In  the  Dnmerous  specimens,"  says  ^ofesaoT  Owen,  "of  the  Foesil 
Hyanta  from  British  localitiea  which  I  have  examined  and  oompai 
in  public  and  private  collections,  I  have  not  hitherto  detaetod  a  , 
charBotars  indicative  of  a  spedee  distinct  from  tbe  .ffyima  tptlaa; 
the  diflinences  obeerved  have  been  thoee  only  of  aiie  and  dental 
development,  depending  on  diveiaity  of  box  and  age.  Of  that  fonil 
speciea  which  is  mote  nearij  allied  to  the  Striped  Hyvna  (ilyinui 
ifoajpesnJtma,  Chriatol)  no  times  has  presented  itself  to  my  notice. 
it  appears  to  have  beau  confined  to  the  middle  of  Fiance,  Launguedoc, 
and  Xlaly.  Foaail  remains  of  the  Hytena  have  been  disoovned  by  a,  tbs  aaln 
HU.  Baker  and  Duiand  in  the  tartury  atrata  of  ths  Bewalik  Hills ;' <^  tl»  sbtli,  m 
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l«marok  and  Cuvier.  but  belonging  to  the  fkmily  ThseonmaUi  (order 
AperDbmiKhuita)  of  De  Bloiuville.  M,  Rang,  in  his  '  Tableau  Mdtho- 
diqne,'  follows  De  F^nussc  in  making  the  Syalaida  a  family,  and 
eoumeimtesths  following  generaas  composing  it  :—CV)>>^>^'^<"^'">> 
Mj/iUaa,  CUodara,  CvtntTia,  Eutybia,  and  Piyeht. 

The  following  are  the  characters  of  the  bmily : — *nim«l  furnished 
with  a  bead,  but  it  is  not  distinot,  with  a  thinl  natatory  membrane 
smaller  and  intermediate  at  the  ventral  part ;  month  aituated  at  the 
bottom  of  a  cavity  formed  by  tbe  union  of  the  locomotive  oigana. 

Shell  nearly  always  present^  and  very  variable  in  fonn.  The  shell 
is  abaent  in  the  genua  AycAa 

Cyniyidia. — Cuvier  deecribes  the  Ofpi^niio!  aa  having  a  ArtJlsginoua 
or  gdatinoua  envelope  in  the  form  of  a  boat  or  slippor,  beaet  with 
points  in  longitudinal  rows ;  aqd  the  animal  itself  as  possessing  two 
great  wioga  of  a  vaseular  tissue,  whioh  are  at  once  branchiis  and  fins, 
and  between  them  on  the  open  side  a  third  smaller  lobe,  which  is  three- 
pointed.  The  mouth  with  two  small  teatacuta  is  placed  between  the 
wings,  towards  the  shut  side  of  the  shell,  and  above  two  small  eyes 
and  Uie  oriSce  of  generation,  whiuee  isauea  an  intrcmiauve  male 
organ  in  the  form  of  a  small  probasois  (trompe).  Tbe  tiansparencj 
of  the  texture  permits  the  observer  to  distinguish  ths  hear^  the  bnuD, 
and  the  viscera  through  the  envelopes. 

M.  Bang  gives  the  foUowing  cbaracters  of  thta  gecui: — Animal 
oblong,  gelatinous,  transparent,  furnished  with  two  eyei  (t),  two 
tentacles  (1),  and  a  mouth  in  the  form  of  a  proboscis  (trompe) '.  Two 
lateral  fins,  which  are  large  and  rounded,  carry  the  vascular  net  of  the 
branchiee ;  they  are  united  at  their  base,  on  tbe  posterior  side,  by  an 
intermediate  appendage  in  form  of  an  elongated  lobe- 
Shell  gelatin uBu-cartilaginouB,  oblong,  in  the  form  of  a  alipper, 
eutirely  coveted  with  a  driicato  and  hu^llj  viuble  membrane,  iritb  a 
superior  opening,  long  nnd  trunoited  at  one  of  its  eitremjtie*. 
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H.  Bug  fortiiar  obtenea  that  tUa  cnriomi  and  very  iooomplatoly 
known  genua  onlj  oontama  ■  liagle  EpedsB,  vbioh  ia  found  in  tlia 
Mediten-anean  Sa ;  and  he  adds  Uiat  be  only  knows  it  by  a  drawing 
eomtaaaicated  to  him  by  Cuvier,  wbo  remarks  ('  lUgne  Animal']  that 
in  the  figure  giTen  by  M.  De  BloinTille  ('  Malaooiogie,'  iliL  S)  the 
animal  is  placed  in  the  shell  the  wrong  wsy  ("  en  sens  contraire  <iu 
veritable"),  and  that  hii  (Cnvier's)  description  rests  CD  recent  and 
repeated  observations  msda  bj  IL  LaurillsBd.  U.  Desbayea  conSnna 
this  remark  as  to  the  inTerse  position  of  the  animal,  and  says  that  he 
has  had  occasion  to  verify  it  often. 

H.  Hang  iu  1S2B  knew  but  one  speciee.  M.  Desbayes,  in  his 
edition  of  Lamarak  (1836),  enumerates  fire.  Tbe  species  known  to 
U.  Rang  must  hsTe  been  Cj/iabulia  Peronii. 

Limaenia  l^iraUUa,  De  BL).  — Animal  elongated  anterioriy,  turned 
into  a  spiral  form  behind  ;  branchin  in  the  form  of  pl&ita  on  tbe  back; 
month  furnished  with  two  small  appendages,  which  are  united  by  one 
of  tbf  ir  eitremtties  to  tbe  anterior  border. 

Shell  very  delicate,  fragile,  vitreous,  spiral,  not  carinated,  tumiDg 
rather  obliquely  on  itoelf,  with  a  circular  aperture  and  aimple  borders. 
(Raog.) 

Cuvier  is  of  opinion  that  tha  Limacma  onght,  aooording  to  the 
description  of  Fabridna,  to  bear  a  strong  relationship  to  Pntamodtr- 
mon  ;  but  their  body  is  terminated  by  a  tail,  which  is  twisted  spirally 
("eontoum^  en  spirals"),  and  is  lodged  in  a  very  delicate  shell,  ol 
one  whorl  and  a  half,  umbilicated  on  one  side  and  Battened  on  the 
other.  Cuvier  adds  that  tbe  animal  uses  its  shell  wi  a  boat  and  its 
wings  as  oars  when  it  would  swim  on  the  surface  of  the  sea.  The 
same  author  remarks,  that  the  only  spsciea,  Clio  htlicina  of  Fhipps 
and  Omelin,  is  scarcely  less  abundant  in  the  icy  sea  than  Clio  bmvalii 
rCLio],  and  is  considered  as  one  of  the  principal  aliments  of  tha  whale. 
He  obserrei  that  he  does  not  know  whether  the  animal  figured  by 


I  animal  with  that  of  FhlppB  and  Fabrtcius.  M.  Rang 
considers  Spiralella  of  M.  De  Blaioville  as  ryuonymous  with  LinuKina, 
of  which  M.  Rung  states  that  but  one  species  is  known,  and  says  that 
it  would  be  inlareating  to  have  new  accounts  of  it.  He  speaks  of  its 
inhabiting  the  North  Sea,  its  prodigious  abundance,  and  the  possi- 
bility of  its  serving  ai  food  for  the  whales.  Phipps  mentions  it  as 
being  found  in  innumerable  quantities  in  tbe  arctic  seas,  and  deacribea 
Hs  body  as  of  the  aize  of  a  pea,  rolled  up  into  a  spire  like  a  helix,  and 
ita  oTat«.  obtuse,  expanded  wingi  aa  being  greater  than  the  body. 
Tlie  following  cut  is  taken  from  the  figure  of  M.  De  Blainville,  who 
founds  his  genus  (which  he  places  under  his  family  of  Pterejioiia, 
between  Atlanta  and  j4r^aniiti((i}  on  the  materiaU  furnished  by 
the  Rev.  Dr.  Scoreaby,  and  considers  hi«  Spiralella  as  synonjmona 
with  Cuvier's  iiViacina. 
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Mr.  O.  B.  Sowerby  gives  a  figure  of  a  Limaciiia  ('  Oanera  of  Recent 
and  Foaai]  Shells,'  in  tlie  same  number  aa  that  whioh  contains 
Cymbulia)  trooi  Usssina.  He  deacribea  it  aa  a  thin,  fn^e,  spiral, 
ditcoid  shell,  umbilicated  on  both  sides,  and  oarinated  on  tbe  back 
and  below,  viith  a  membranaceous  Umellar  keel,  and  he  says  that  it 
has  eitanully  much  the  appearance  of  a  very  diminutive  umbilicated 
Nautitut. 

U.  Deahayei,  in  his  edition  of  Lamarck,  remark!  that  the  LimoeifKE, 
□r  which  H.  De  Blainville  formed  bis  genus  SpiraiiUa,  have  in  fact 
much  anatogv  with  the  Cltodara;  and  that  they  are  CUodora  whose 
shell  is  epirsi,  and  not  swimming  Gastropods,  like  the  Cariaana  and 
Allanla.  H,  Desbayes  goes  on  to  state  that  he  baa  many  individuals 
preserved  in  spirit,  which  he  owes  to  tbe  generosity  of  Dr.  Fleming, 
that  he  has  examined  them  with  attention,  and  that  they  have  not 
tbe  projecting  foot  of  AUania,  nor  a  fin-like  foot,  but  two  lateral 
Sns  of  llie  form  of  those  of  tha  Cteodone.  He  adds  that  they  have  no 
tenlaclai,  and  no  eyes,  but  a  mouth  in  (he  ahape  of  a  triangular  slit  at 
tbe  summit  of  the  angle  which  forms  the  fins.  The  shell  is  not 
closed  by  an  operculum  as  that  of  Atlanta  is.  Tbe  anus  and  tiie 
crgana  ^  generation  have  their  Issue  bom  the  right  side,  below  the 
fin  and  at  ila  base.  H.  Desbayes  ia  of  opinion  that  the  genus  ought 
to  remain  among  the  Fteropods,  where  it  vraa  placed  by  Cuvier  and 
Limarck- 

frpi'ra^is.— Shell  thin,  transparent,  of  seven!  spiral  whorls,  coili 
the  left,  spire  elevated  or  depressed,  surface  smooth  or  reticulated, 
mouth  anguiatrd  below  or  canal iculsted,  sonietimea  prolonged  into  a 
tpine-like  curved  beak.  Animal  elongated,  spiral ;  head  not  distinct ;  two 
fin-like  expansions  united  attheir  base  by  an  intaimediate  lobe  bearing 
an  operculum  ;  brancbia!  in  a  cavity  formed  by  the  mantle.  Operculum 
vitreous,  very  Uiin  and  transparent,  of  few  whorla. 

This  genus  was  constituted  by  the  naturalists  attached  to  thi 
exploring  ship  Bonite,  (oi  some  veij  small  Fteropoda  Ibey  met  with 


during  their  voyage.  Thsy  are  distributed  through  all  seas,  and 
are  equally  present  in  the  AtlantJe,  the  Indian,  and  Facifia  Oceans. 
Three  spedes  of  this  genua  have  been  recorded  aa  British,  &  Flemingii, 
&  MaeAndrii,  and  S.  Jiffregni.     Thay  are  all  very  rare. 

Eyidaa Animal  gtooulsr  or  oblong,  furnished  with  two  lateral 

eipanaions  more  or  less  elongated  backwards ;  the  intermediate  lobs 
of  a  demi-oircular  form ;  two  very  short  teulaclss,  hardly  distinct, 
contained  in  a  cylindrical  sheath  ;  the  aperture  of  the  mouth  provided 
Willi  two  labial  appendages ;  orifice  of  the  anits  at  the  tight  ode  of 
the  mantle ;  that  of  the  male  organ  in  front  and  within  the  right 
teuta^le ;  that  of  the  fem^  organ  on  the  same  side,  at  the  point  of 
sepamtion  of  the  two  part«  of  the  body ;  bimnohiES  pectinated  on  eacb 
side  in  a  particular  cavity. 

Shell  homy  or  vitreoua,  transparent  and  fragile,  in  form  of  a  slippn, 
straight  or  recurved,  with  an  anterior  opening,  and  aplit  laterally, 
triouapidat«d  backwards.    (Rang.) 

M.  Rang  remarks  that  this  beautiful  and  interesting  genus,  the 
anatomy  of  which  has  been  made  known  by  H.  Cuvier  and  H.  De 
Blainville,  is  perfectly  distinct  from  those  wliiah  approach  it.  He 
speaks  of  the  HycUaa  as  very  small  animals,  spread  orsr  all  the  seas 
of  the  torrid  xone  and  a  great  part  of  Uiose  of  the  temperate  Eones, 
and  of  the  occurrenoe  of  the  same  apeciea  on  tbe  most  opposite  pointa 
of  the  globe.  He  adds  that  the  disoovsry  whioh  ha  had  made  of  many 
apeciea,  one  in  a  fossil  state,  had  caused  him  to  divide  the  Hy^aa 
into  the  two  following  groups:  1.  Qiobulota. — Shell  subgtobular, 
having  tha  lateral  slits  nearly  aa  long  as  itaelf,  and  the  appendages 
placed  very  much  backward.  H.  vncinato,  Ac  This  group,  he  saya, 
IS  the  moat  numerous.  2.  flM^ate.— Shall  elongated,  having  tiie 
lateral  slits  short  and  the  append^aa  advanced.    E.  tritpiiaita,  &c. 

He  states  that  at  the  time  he  wrote  Ave  species  completed  the 
group,  and  give*  the  following  Sguro  of  a  iTyoteo. 


n,  fini  1  i,  iitemsdiats  Icbs ;  c,  mouib  ;  i,  lateral 
,  viiosia,  seen  ttanmih  tbe  shaU;  k,  tba  shell. 


fiesures,  and  covered  by  a  shdl  equally  slit  at  the  sides,  (1 
surface  of  which  is  very  convex,  tbe  dorsal  Qat  and  longer  than  the 
other,  and  the  transversal  tine  which  unites  them  behind  fumiabed 
with  three  painted  dentilationa.  In  the  living  state,  the  animal  pro- 
jecta  by  the  lateral  slits  of  the  shell  filaments  more  or  less  long,  which 
are  productions  of  tbe  mantle.  Cuvier  ooncludea  by  observing  that 
the  apecies  most  known  (Anonia  tridenlala,  Fonkahli  Camliaa 
nalatu,  Abildgaard ;  Si/alaa  cornea  {ti-idtntala),  Lamarck)  has  a 
small  yellowiah  demi-transparent  shell,  which  is  found  in  the  Medi- 
terranean Sea  and  ia  the  ocean. 


7ydlda  tridtntatOt 
a,  tbe  snterioi  border,  showing  tha  mosth. 

H.  De  Blainville,  who  has  publiahed  a  monograph  of  thia  genus  in 
the  'Journal  de  Physique'  and  iu  tha  'Dictionniure  dea  Sciences 
Naturelies,'  states  that  it  contained  at  that  time  (13S6)ftvmflvetosix 
species,  all  of  which  appear  to  be  the  inhabitants  of  warm  alimate& 
He  coniidsrs  tbe  genus  Olandiolui  of  De  Hontfort  aa  belonging  to  the 
Hyaiaa,  and  quotes  the  observation  of  M.  Dsfrance  to  that  efeot  with 
appmbation.  ' 

M.  Deshayes  in  his  edition  of  Lamamk  (1833)  observes,  that  io  tbe 
comparison  which  the  latter  make*  of  the  Byalaa  with  the  Condii- 
fers,  ha  had  remarked  that  tbey  approached  so  closely  that  he  had 
found  it  proper  to  place  ttie  HyaiaiB  at  the  head  of  the  Hollusks. 
Lamarck  had  suffered  himself  to  be  seduced  by  an  analogy  rather 
apparent  than  rsaL  It  is  not  with  the  Lamellibranohiale  Conohiferr, 
Gootinuea  H.  Deslu^e^  that  the  S]/almi  should  bs  oompaMd,  but 
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with  tue  Brachiopoda,  an  inferior  cImb  of  •nimaki  [BRAOTiOPODiJ ; 
for  the  Hyalaa  and  the  Brachiopode  are  placed  in  the  sheU  m  the 
■ame  way.  We  find,  he  obaervee,  in  the  HyaUM  the  two  vaWee  of  the 
Tenbratula  soldered  together ;  and,  in  becoming  free,  the  animal  haa 
closed  the  umbo  of  the  great  valve,  and  the  shell  has  left  a  passage 
always  open  for  the  ciliated  appendages,  changed  into  lo^motive 
organs.  This  comparison,  says  M.  Deehayes,  would  appear  sufilciently 
just  and  yet  it  is  not  Upon  the  examination  of  the  two  groups  we 
aro  soon  convinced  of  their  dissemblance  in  all  the  essential  pajts  of 
their  organisation.  To  this  we  beg  to  add,  that  it  will  be  probably 
difllcult  to  establish  any  essential  diflference  in  the  organisation  of  the 
two  groups  except  upon  the  higher  development  of  the  nervous 
system,  and  the  presence  of  a  head  in  ffyaloKk  M.  Deshayes  enunae- 
ntes  sixteen  recent  species  exclusive  of  ffyalaa  cuapidata,  which,  he 
says,  is  not  a  true  HyaUBo,  as  Bosc,  De  Roissy,  and  Lamarck 
believed,  but  a  CUodora,  Messrs.  Rang,  D'Orbigny,  Lesueur,  and 
Quoy  and  Gaimard,  have  principally,  contributed  to  the  number  of 

H.  tridentata  is  the  Arumia  triderUaia  of  Forskahl,  Qmelin,  and 
Dillwyn;  ByaUea  papUionacea  of  Bory  de  St.  Vincent;  H.  wrnea 
of  De  Roissy.  M.  Deshayes  keeps  Lamarck's  synonym  with  a 
query— Jfcmocu^M  tdemus  (f),  Linnaus.  It  is  a  native  of  the 
Mediterranean  and  the  seas  of  warm  climates.  The  size  scarcely 
reaches  that  of  a  small  hazel-nut,  ^      ,    .^^  , 

In  the  'History  of  British  Molluscs,*  ff.  triapinoia  is  admitted, 
a  specimen  having  been  taken  by  Mr.  Robert  Ball  at  Youghal  in 

Ireland.  , 

Cleodora,^Cvi7ieT  remarks  that  the  CUodora,  for  which  Brown 
originally  founded  the  genua  Olio,  appear  analogous  to  the  ffyalaa, 
in  the  simplicity  of  their  wings  and  the  absence  of  tentacles  between 
them :  their  conic  or  pyramidal  shell, he  adds,  is  not  slit  on  the  sides; 
and  he  quotes  M.  Ranges  genera  and  sub-genera. 

M.  Desbayes,  in  his  edition  of  Lamarck,  states  that  the  CUodora 
are  much  more  allied  to  the  HyaJUea  than  the  Olioa,  approaching  the 
former  not  only  in  having  a  shell,  but  also  in  the  form  of  the  animal, 
which  bears  a  great  resemblance  to  that  of  Hyalac^    It  is  not 
astonishing,  proceeds  M.  Deshayes,  to  see  Lamarck,  who  had  approxi- 
mated the  CleodorcB  to  the  Clionea,  indicate  not  very  natural  relations 
to  the  former ;  for  when  he  wrote  but  a  very  small  number  of  species 
were  known,  and  he  could  hardly  foresee  that  the  assiduous  researches 
of  Messrs.  Quoy  and  Gaimard,  Rang  and  D'Orbigny,  should  have 
contributed  to  tiirow  so  much  light  on  the  Pteropods  in  general,  and 
.  the  ffyalacB  and  Cleodorce  in  particular.    If  we  have  before  us  a  sufll- 
cient  number  of  species  belonging  to  the  two  last-named  genera,  we 
shall  see  them  blend  into  each  other  so  as  to  make  it  impossible  to 
draw  the  line  between  them.    It  is  thus,  continues  M  Deshayes,  that 
we  proceed  by  insensible  degrees  from  the  globular  to  the  lanceolate 
species.    A  globular  Hyalaa  seems  formed  of  two  unequal  valves 
Boldei-ed  together,  leaving  between  them  a  principal  anterior  slit,  and 
also  lateral  slits,  sometimes  without  communication  with  the  aperture, 
and  sometimes  forming  the  prolongation  of  this  part    The  posterior 
extremity  is  prolonged  into  a  spine,  which  is  ordinarily  short,  some- 
times straight  and  sometimes  curved.    Taking  these  species  of  ffyalaa 
as  the  commencement  of  the  genus,  M.  Deshayes  points  out  the  fol- 
lowing alterations  of  their  characters  in  the  rest  of  the  series.    At 
first  the  posterior  extremity  is  seen  to  be  elongated,  and  in  this  case 
the  two  puris  of  the  shell  are  flattened,  become  nearly  equal,  and,  if 
in  some  of  the  species  thei«  remains  the  trace  of  postenor  lateral  slits, 
for  the  most  part  these  slits  rise  sufficientiy  to  be  in  continuation  of 
the  aperture.    This  aperture  is  always  transverse  and  narrow,  as  in 
the  Byalaa  properly  so  called.    When  the  shells  are  thus  elongated, 
some  have  their  posterior  extremity  curved ;  others  have  it  straight, 
as  in  the  CUodorcB.    These  last  are  elongated  more  and  more,  and  in 

Eroportion  as  this  elongation  exists  the  aperture  is  enlarged,  and  the 
kteral  slits  progressively  diminish,  are  reduced  to  simple  inflexions, 
and  at  last  entirely  disappear.  These  changes  in  the  form  of  these 
shells  are  not,  M.  Deshayes  observes,  more  extraordinary  than  those 
to  which  he  has  drawn  attention  in  other  groups,  and  principally  in 
the  Acephalous  MoUusks.  If,  continues  the  same  author,  the  animals 
coincide  with  these  modifications  in  their  external  form,  their  internal 
organisation  offers  but  littie  alteration ;  and  he  cites  the  authority  of 
Messrs.  Quoy  and  Gaimard,  who  assert  positively  that  the  lanceolate 
Cteodoroi  differ  in  notiiing  essentially  from  the  Myakea  properly  so 
called.  This  M.  Deshayes  considers  as  the  more  important  to  him, 
inasmuch  as  he  is  thereby  confirmed  in  the  opinion  which  he  had  long 
entertained  as  to  the  analogy  of  the  Hyalaa  and  CUodorcB. 

The  following  is  M.  Rang*s  definition  of  Ckodora : — Animal  of  an 
oblong  or  elongated  form,  furnished  with  an  intermediate  demidrcular 
lobe,  but  having  no  lateral  expansions;  mantie  open  in  front; 
bnnchise  and  organs  of  generation  incompletely  known. 

Shell  fragile,  vitreous,  in  form  of  a  sheath  or  case  (galne  ou  comet), 
more  or  less  pointed  posteriorly ;  aperture  very  large,  nearly  always 
wiUiout  a  slit,  and  without  lateral  appendages. 

The  same  zoologist  having,  as  he  states,  obtained  many  new  species, 
and  studied  their  otiganisation,  divides  tiie  genus  into  the  following 
sub-genera : — 

1.  OleodifrcB  properly  so  called. — ^Animal  of  an  oblong  form,  having 
the  mantle  very  much  dilated  and  advanced  on  each  aide. 


Shell  pyramidal,  angular,  very  much  dilated  antenorly,  with  a  very 
lanro  aperture,  canaliculated  on  each  side,  and  rarely  sUt 

M.  lUmg  makes  this  sub-genus  comprise  (1829)  five  speaea  only,  two 
of  which  he  considers  as  very  doubtful 

C.  lanetotata,    SheU  oompreaaed,  elongated,  lanceolate;  aperture 

dilated. 
It  inhabita  title  aoaa  of  warm  dimatea.  .  .-    ,  r  ♦>,- 

The  following  figure  will  convey  a  general  idea  of  the  form  of  tne 

animal  and  shelL 


CUodora  pyramidaia, 
a,  animal  snd  shell ;  i,  shell,  seen  edgewite ;  «,  shell,  seen  from  above. 
M.  Deshayes,  in  his  edition  of  Lamarck,  records  13  apeoiea,  besideB 

Hyalaa  cuapidaick  .  .,        .  jm  x  j  ^ 

2.  Craeit  (Rang).— Animal  very  alendor ;  the  mantle  not  dilated  on 

ita  sides,  fins  generally  rather  amiU. 


*^^-«:J 


CmeU.  V 

0,  fins;  »,  intermediate  lobe;  e,  mouth;  <,  Vlaoera,  seen  thrtragh  the  shellr 
h,  the  shelL 

Shell  very  slender,  fragile,  and  diaphanous^in  the  form  of  a  straight 
or  curved  case  (comet),  with  an  aperture  al^ftost  always  as  laije  as 
the  sheU  itself,  and  generally  without  a  canal ;  \o  latwal  app^dages. 
M.  Rang,  who  gives  this  description,  says,  that  P«  formed  this  sub- 
genus for  some  very  small  new  mollusks,  whichVie  frequently  met 
with  in  the  middle  of  the  ocean,  and  to  which  he  t^PJ*«»»  ^J  analogy, 
the  genera  Vaginella  of  Daudin,  and  the  Ofadut  of  »ontagu,  known 
in  the  fossil  state ;  and  M.  Rang  reckons  9  species.      X 

8.  Tripter  (Quoy  and  Gaimard).— Animal  oblong,  fleahYt  «*°*=ractile, 
furnished  with  two  small  lateral  fins,  and  surmountedYy  *  ™^°^' 
branous  veil  of  the  same  form  and  size  as  they  are.  \ 

Shell  diaphanous,  vitreous,  in  form  of  a  cylindrical  sheatil*  ^^°^.^ 
posteriorly,  with  a  circular  opening,  horizontal  and  dentilat*^^  ^^  ^^ 

borders.  "  1*1 

M.  Rang  observes  that  this  genua  ia  eatabUahed  on  r  ^^S\^ 
apeciea,  and  tiiat  he  is  inclined  to  believe  that  the  membran^"  ^f~ 
described  by  Messrs.  Quoy  and  Gaimard  is  nothing  more  t^^  « 
intermediate  lobe  common  to  all  the  Pteropods  of  the  f&i^rl^.v 
ffydUeidcB,  and  he  thinks  that  this  aub-genua  ahould  be  united  V^  ^^ 
precedingp.  \akh 

Ouvieria  (Rang). — Animal  elongated,  furnished  with  two  rln< 
lai^e  fins  and  witii  an  intermediate  demidrcular  lobe;  the  extlp^^ 
branchisB  situated  at  the  ventral  part,  and  at  the  base  of  the  i^*^r 
mediate  lobe ;  organ  of  generation  incompletely  known ;  the  mor^ 
fumidied  witii  dentiform  pieces  proper  for  mastioation. 


Ouvieria, 
0,  flni ;  »,  intermediate  lobe ;  e,  mouth  ;  «,  gUli ;  ♦,  risoera,  seen  through 
the  shell ;  /,  oraiies ;  y,  heart ;  *,  shell ;  4,  posterior  cavity  of  the  sheU.  ^ 

Shell  in  form  of  a  oylmdrical  case,  rather  flattened  near  ita  aperture, 
which  ia  heart-ahaped  with  aharp  edges;  the  aide  oppoaite  to  the 
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apertare  ihut  by  a  diaphragm  whioh  is  convex  externally  but  not 
terminal,  being  ^orpaaaed  by  the  walls  of  the  cylinder. 

M.  Rang  remarks  that  he  established  this  carious  genus  on  a 
species  equally  common  in  the  Indian  Sea,  the  ocean,  and  the 
South  Sea. 

Biaybia  (Rangy. — Animal  furnished  with  two  horizontal  fins,  at 
the  base  of  which  is  the  mouth ;  the  intermediate  lobe  is  very  small 
and  of  a  triangular  form;  body  globular,  short;  gills  and  oigans  of 
generation  unknown. 

Shell  oartilagino-membranous,  delicate,  transparent,  regular,  and  in 
form  of  a  reversed  cap  (calotte). 

M.  Rang  states  that  there  is  only  a  single  species  which  he  has  not 
been  able  to  observe  sufficiently,  but  which  presented  well-defined 
generic  characters. 

Ptffche  (Rang).— Shell  absent  Animal  enveloped  in  a  membranous 
mantle,  famished  with  two  rather  long  fins,  but  which  do  not  appear 
united  on  the  ventral  side  by  an  intermediatar  lobe ;  branchiaB  over- 
spreading the  fins. 

M.  Rang  established  this  genus  on  a  Bpedes  from  the  seas  of  New- 
foundland (Terre-Neuve) ;  he  adds  that  Mr.  Reynaud  brought  back 
from  his  Indian  voyage  some  drawings  of  Pteropods  which  appear  to 
be  rsferrible  to  it 

IL  Deehayes  says  that  he  is  led  to  reject  many  genera  proposed 
some  years  smce  by  M.  Rang,  in  the  '  Annsles  des  Sciences  Katurelles,' 
as  well  as  in  his  '  Manuel/  under  the  name  of  Orueit  and  Oumeria. 
M.  Doshayea  observes  that  M.  Rang  has  comprehended  under  his  sub- 

?;enu8  CreaeU  a  living  shell  named  Oadut  by  Monti^,  and  some  other 
basils  placed  by  Lamarck  in  the  genua  DenUUium.  [Dentaliuk.] 
Although  M.  iKsahayes  is  as  yet  u&certain  as  to  these  species,  he 
adopts  the  opinion  of  Lamarck  as  preferable,  because,  he  says,  M. 
Rang  has  contested  it  only  on  the  supposition  that  they  had  been 
defined  after  the  mutilation  of  their  posterior  extremity,  which,  being 
naturally  short,  only  presented  itself  as  open  by  accident  This  view 
taken  by  M.  Rang,  he  continues,  is  not  founded  on  any  good  observa- 
tion, and  he  says  that  he  has  seen  a  sufficiently  lai^  number  of  indi- 
viduals perfectly  preserved,  to  be  able  to  affirm  that  their  posterior 
extremity  was  open  when  the  animal  was  alive.  These  shells  then,  he 
states  in  conclusion,  do  not  belong  to  the  Pteropods,  and  are  more  pro- 
bably JknkUitL  Tfais  opinion  is  a  very  strong  one,  and,  coming  firom  the 
quarter  it  does,  is  deserving  of  all  respect :  but  as  M.  Rang  has  justly 
the  reputation  of  a  good  observer  in  this  department  of  natural 
history,  we  have  thought  it  right  to  lay  before  the  reader  the  descrip- 
tions and  figures  given  by  him. 

FotnlffycUcBidcR. 

M.  Raag^  as  we  have  seen,  mentions  one  fossil  species  of  ffydUBO, 
and  Mr.  Q.  B.  Sowerby  states  that  the  genus  occurs  in  a  fossil  state  in 
Sicily.  M.  Ruig  notices  the  fossil  ansdogue  of  CUodora  from  Pied- 
mont; if  Vagindla  and  Oadfu  are  to  be  considered  as  belonging  to 
this  fiunily,  they  must  be  added.  The  last'mentioned  author  says 
that  he  has  detected  a  fossil  species  of  (Mvieria  in  the  shell  sand  of 
Piedmont,  where  it  had  been  collected  by  the  elder  De  Lua  M. 
Deehayes,  in  his  tables,  enumerates  two  fossil  (tertiary)  of  Hyalma 
and  three  of  CUodorvk^*  tertiary  also ;  of  the  latter  he  records  Oleodora 
laneeoUUa  as  a  species  found  both  living  and  fossU  (tertiary). 

HYALITE,  a  Mineral,  a  variety  of  Opal     [Opal.] 

HYALOSIDSRITE,  a  synonym  of  the  Mineral  Chrysolite. 
[Chbtbouti.] 

HYAB,  a  genus  of  Braohyurous  Crustaceans  belonging  to  the  Maia 
famUy.    [Maiada] 

HY'BODUS,  a  genua  of  Fossil  Fishes  placed  in  the  order  of  Placoi- 
dians  by  M.  AgawsiK  ('  Recherches  sur  les  Poinons  Fossiies,'  vol  ill, 
tab.  8,  9, 10).  The  information  which  M,  Agassis  has  collected  con- 
cerning this  extinct  group  of  fishes  appears  to  be  considerable,  yet 
only  in  a  few  instances  (from  the  Lias  of  Lyme  Regis  and  Bristol)  has 
he  been  able  to  reconstruct  the  whole  skeleton.  In  consequence,  the 
spinous  rays  and  the  teeth  of  one  species  may  be,  and  probably  are, 
described  under  different  specific  names.  The  species  of  JBjfbodut  are 
supposed  to  amount  to  22,  and  extend  from  the  New  Red-Sandstone 
(Oris  BigaiT^)  to  the  Chalk  iaoluaive.  They  present  analogies  to  the 
genus  S^puUui  of  Linnssus,  in  the  teeth  and  spinous  rays ;  it  appears 
that  there  were  two  dorsal  fins,  each  having  spinous  rays,  not  differing 
more  than  in  recent  species  of  fishes  with  two  spinous  dorsal  fin& 

HYBRID.  This  term  is  generally  applied  in  natural  history  to  the 
produce  of  two  organic  beings  supposed  to  belong  to  different  species. 
It  is  not  in  all  cases  that  animals  or  plants  of  different  species  will 
breed  together,  and  where  offspring  occurs  it  ii  generally  regarded  as 
indicative  of  a  closer  relationship  or  affinity  between  the  species. 
One  peculiarity  of  all  hybrids  is  their  inability  to  continue  the  chamc- 
ters  of  both  parents.  Although  they  are  known  amongst  birds  and 
higher  animaJa  to  produce  fertile  oflbpring,  yet  in  the  course  of  time 
the  tendency  to  the  character  of  the  origmal  species  of  one  or  other 
of  the  first  parents  is  so  strong,  that  &e  hybrid  character  is  lost 
Amongst  plants  the  same  law  holds  good.  The  knowledge  of  the 
fact  tl^t  the  poUen-cells  of  one  species  of  plant  will  produce  embryoea 
with  the  orulesof  another  is  often  used  in  horticulture  for  the  purpose 

•  Including,  probably,  Crmit  and  Vctginula, 


of  producing  new  forms  of  plants.     IHtbridxbation,  In  arts  akd 
Sa  Div. ;  Rbproduction  in  Plants  ;  Kbpboduotion  iir  Antmaia] 

HYBRID  PLANTS.     [Repboduotion.] 

HYDA'  PICA,  a  genus  of  Fossil  Plants  (probably  aquatic)  from  the 
Coal  Formation.    (Artis.) 

HYDATIDS.    [Entozoa.] 

HYDNOCARPUS.    TFlacoubtiaoba] 

HYDNO'PORA  (Fischer),  a  genus  of  Polypiaria,  nearly  synonymous  , 
with  Monticularia  of  Lamarck.    Qoldfuss  ranks  some  of  the  species 
under  his  somewhat  indefinite  group  of  Attraa. 

HYDNORA.    [Cttinaoba.] 

HYDRA  (LinniBus),  a  genus  of  Polypiferous  Animals,  including 
the  Fresh- Water  Hydra,  or  Polype.  It  has  the  following  technical 
definition : — Polypes  locomotive,  single,  naked,  gelatinous,  subcylin- 
drical,  but  very  contractile  and  mutable  in  form ;  the  mouth  encircled 
with  a  single  series  of  granulous  filiform  tentacula. 

As  of  all  the  forms  of  polypiferous  animals  the  Hydra  is  the  most 
interesting,  we  give  an  abstract  of  theur  history,  firom  Dr.  Johnston's 
'  British  Zoophytes :' — 

Leeuwenhoek  discovered  the  Hydra  in  1702,  and  the  uncommon 
way  its  young  are  produced ;  and  an  anonymous  correspondent  of  the 
Royal  Society  made  the  same  discovery  in  England  about  the  same 
time ;  but  it  excited  no  particulsr  notice  untUTrembley  made  known 
its  wonderful  properties  about  the  year  1744.  These  were  so  con- 
trary to  established  experience,  and  so  foreign  to  eveiy  preconceived 
notion  of  animal  life,  that  by  many  they  were  regarded  as  impossible 
fancies.  Leading  men  of  our  learned  societies  were  daily  experiment- 
ing on  the  creature,  and  transporting  it  by  careful  posts  from  one  to 
another,  while  even  ambassadors  were  forwarding  to  their  respective 
courts  early  intelligence  of  the  engrossing  theme.  The  Hydra  are 
found  in  fresh  waters  only.  They  prefer  dowly-running  or  almost 
still  water,  and  adhere  to  the  leaves  and  stalks  of  submerged  plants. 
The  body  is  exoeedmgly  contractile,  and  hence  liable  to  many  changes 
of  form ;  when  contracted  it  is  like  a  tubercle,  a  minute  top,  or  button, 
and  when  extended  it  becomes  a  narrow  cylinder,  being  ten  or  twelve 
times  longer  at  one  period  than  another,  the  tentacula  changing  in 
sise  and  form  with  the  body.  On  the  point  opposite  the  base,  and 
in  the  centre  of  the  tentacula,  we  obasrve  an  aperture,  or  mouth, 
which  leads  into  a  wider  cavity,  excavated  as  it  were  in  the  middle 
of  its  body,  and  from  which  a  narrow  canal  is  continued  down  to  the 
sucker.  When  contracted,  and  also  when  fully  extended,  the  surfaoe 
appears  smooth  and  even;  but  in  'its  middle  degree  of  extension' 
the  sides  seem  to  be  minutely  crenulated,  an  effect  probably  of  a 
wrinkling  of  the  skin.  The  tentacula  encircle  the  mouth  and  radiate 
in  a  star-like  fashion ;  but  they  seem  to  originate  a  little  under  the 
lip,  for  the  mouth  is  often  protnided  like  a  lund  of  small  snout ;  they 
are  cylindrical,  linear,  or  very  slightly  tapered,  hollow,  and  roughened, 
at  short  and  rej^Lar  intervals,  with  whorls  of  tubercles,  which  under 
the  microscope  form  a  very  beautiful  and  interesting  object. 

Each  tentaoulum  forma  a  slender  membranaceous  tube,  filled  with 
an  albuminous  nearly  fiuid  substance,  intermixed  with  some  olesginous 
particles ;  and  at  certain  definite  places  this  substance  swells  out  into 
tubercles  or  denser  wartlike  nodules,  which  are  arranged  in  a  spiral 
line.  Evexy  nodule  ia  furnished  with  several  spinigerous  vesicles, 
used  as  oigans  of  touch,  and  with  a  very  singularly  constructed  oigan 
for  catching  the  prey.  The  organ  of  touch  consists  of  a  fine  sac, 
inclosing  another  with  thicker  parietes,  and  within  this  there  is  a 
small  cavity.  From  the  point  where  the  two  sacs  coalesce  above  there 
projects  a  long  cilium,  or  capillary  spine,  which  is  non-retractile  and 
apparently  immovable.  Surrounded  by  these  cilia,  and  in  the  centre 
of  the  nodule,  is  placed  the  captor  organ,  called  the  '  hasta ;'  this 
consists  of  an  obovate  transparent  sac,  immersed  in  the  nodule,  with 
&  small  aperture  even  with  the  surface.  At  the  bottom  of  the  sac,  and 
within  it,  there  is  a  saucer-like  vesicle,  on  whose  upper  depressed 
surface  ia  seated  a  solid  ovate  corpuscle,  that  gives  origin  to,  and  termi- 
nates in,  a  calcareous  sharp  sagitta,  or  arrow,  that  can  be  pushed  out  at 
pleasure,  or  withdrawn,  till  its  point  is  brought  within  the  sac.  When 
the  Hydra  wishes  to  seize  an  animal,  the  sagitt»  are  protruded,  by 
wbich  means  the  surface  of  the  tentacula  is  roughened,  and  the  prey 
more  easily  retained ;  and  Corda  believes  that  a  poison  is  at  the  same 
time  injected — a  conjecture  offered  to  explain  the  remarkable  fact  of 
the  almost  instant  death  of  the  prey.  The  nodules  of  the  tentacula 
are  connected  together  by  means  of  four  muscular  fibres,  or  bands, 
which  run  up,  forming  lozenge-shaped  spaces  by  their  intersections. 
These  are  the  extensor  muscles  of  the  tentaculum.  They  are  again 
joined  together  by  transverse  fibres,  which  Corda  believes  to  be 
adductor  muscles,  and  to  have  also  the  power  of  shortening  the  ten- 
tacula. But  it  may  be  doubted  whether  this  muscular  apparatus  is 
of  itself  sufficient  to  effect  the  wonderful  extensibility  of  these  oigans 
— from  a  line,  or,  as  in  if  /tfsca,  to  upwards  of  eight  inches ;  and  to 
produce  this  degree  of  elongation,  it  seems  necessary  to  have  supei> 
added  the  propulsive  agency  of  a  fiuid.  Water  fiows,  let  us  say  by 
suction,  into  the  stomach  through  the  oral  aperture,  whence  it  is 
forced  by  the  vis-a-tergo,  or  drawn  by  capillary  attraction,  into  the 
canals  of  the  tentacula,  and  ite  current  outwards  is  sufficient  to  push 
before  it  the  soft  yielding  material  of  which  t^ey  are  composed,  until 
at  last  the  resistance  of  the  living  parts  suffices  to  arrest  the  tiny 
flood,  or  the  tube  has  become  too  fine  in  its  bore  for  the  admission  ol 
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water  attenuated  to  its  Bmallest  posdble  stream — ^how  inconoeiyablv 
Blender  may  indeed  be  imagined,  but  therais  no  thread  fine  enough 
to  equal  it,  seeing  that  the  tentacula  of  ff.  futca,  in  tension,  can  be 
compared  to  nothing  groaser  than  the  scarce  visible  filaments  of  the 
gossamer's  web. 

The  Hydra,  though  usually  found  attached,  can  nevertheless  move 
from  place  to  place,  which  it  does  either  by  gliding  with  imperceptible 
slowness  on  the  base,  or  by  stretching  out  ti^e  body  and  toitacula  to 
the  utmost,  fixing  the  latter,  and  then  contracting  the  body  towards 
the  point  of  fixture,  loosening  at  the  same  time  its  hold  with  the  base; 
and  by  reversing  these  actions  it  can  retrograde.  Its  ordinary  posi- 
tion seems  to  be  pendant,  or  nearly  horizontal,  hanging  from  some 
floating  leaf  or  weed,  or  stretching  from  its  sides.  In  a  glass  of  water 
the  creature  will  crawl  up  the  sides  of  the  vessel  to  the  surface  and 
hang  from  it,  sometimes  with  the  base  and  sometimes  with  the 
tentacula  downwards;  and  again  it  will  lay  itself  horizontallv.  Its 
locomotion  is  very  slow,  and  the  disposition  of  the  soopnyte  is 
evidently  sedentary ;  but  the  contractions  and  mutations  of  the  body 
are  verv  vivacious,  while  in  seizing  and  mastering  its  prey  it  is  sur- 
prisingly nimble,  seizing  a  worm  with  as  much  eagerness  as  a  cat 
catches  a  mouse.  It  enjoys  light,  and  expands  more  freely  under  its 
influence ;  hence  we  geneially  find  the  Hydra  near  the  surface  and  in 
shallow  water.  The  Hydra  are  very  voracious,  feeding  only  on  living 
animals.  In  confinement  however  Trembley  found  they  might  be 
fed  on  minced  veal,  fi^,  or  beef  and  mutton.  They  will  sustain 
long  fasts  with  no  other  change  than  a  paler  colour  indicates.  Small 
worms,  crustaceans,  and  insects  seem  to  form  a  favourite  food. 
Sometimes  two  polyps  will  seize  upon  the  same  worm,  and  most 
amusing  is  it  then  to  witness  the  struggle  that  ensues,  sometimes 
resulting  in  the  swa^owing  of  the  weaker  polyp  by  the  stronger, 
which  however  is  soon  disgorged  with  no  other  loss  than  his  dinner. 
This  is  the  more  curious  ^en  contrasted  with  the  fate  of  the  worms 
on  which  they  feed.  No  sooner  are  they  seized  than  they  evince 
every  symptom  of  painful  sufifering,  but  their  contortions  are  merely 
momentary,  and  a  certain  death  suddenly  follows  their  capture.  How 
this  effect  is  produced  is  still  a  matter  of  conjecture.  Worms  are  in 
ordinary  circumstances  most  tenacious  of  life,  and  hence  one  is  in- 
clined to  suppose  that  there  must  be  something  poisonous  in  the 
Hydra*  B  grasp.  To  the  EnUmottraca  the  touch  is  not  equally  fatal,  their 
shell  evidently  protecting  them  from  the  poisonous  secretion.  The 
Hydra  is  chiefly  celebrat^  on  account  of  its  manner  of  propagation. 
Itis  like  zoophytes  in  general,  monoBcious,  and  every  individual  pos- 
sesses the  power  of  continuing  and  multiplying  its  race,  princifolly 
however  by  the  process  of  subdivision.  During  the  summer  season 
a  lai^e  tubercle  arises  on  the  surface,  which  lengthening  and  enlaiging 
every  hour,  in  a  day  or  two  develops  in  regpilar  succession  and  in 
successive  pairs  a  series  of  tentacula,  and  becomes  in  all  respects 
except  in  size  similar  to  its  parent.  It  remains  attached  for  some  time, 
and  grows  and  feeds,  and  contracts  and  expands  after  the  fashion  of 
its  parent,  until  it  is  at  length  thrown  off  by  a  process  of  exfoliation 
or  sloughing.  They  develop  with  great  rapidity  in  warm  weather, 
and  sometimes  the  young  ones  themselves  breed  others,  and  they  again 
a  third  or  fourth  generation  before  they  become  separated  from  the 
original  parent.  Trembley  found  that  an  individual  of  H,  gritea 
pr<^uced  45  young  ones  in  two  montha  In  autumn  the  Hydra  gene- 
rates by  internal  oviform  gemmules,  which  extrude  from  the  body, 
and  lie  during  the  winter  in  a  quiescent  state,  and  are  stimulated  to 
evolution  only  by  the  returning  warmth  of  the  spring.  Few  obser- 
vations have  oeen  made  on  these  ova,  so  that  their  structiure,  source, 
manner  of  escape,  and  condition  are  scarcely  known. 

These  are  the  modes  in  which  the  Hydra  naturally  multiplies  its 
kind,  but  it  can  be  increased  by  artificial  sections  of  the  body  in  the 
same  manner  that  a  perennial  plant  can  by  shoots  or  slips.  If  the 
body  be  halved  in  any  direction  each  half  in  a  short  time  grows  to  a 
perfect  Hydra;  if  it  is  cut  into  four  or  eight  or  even  minced  into  forty 
pieces,  each  continues  alive,  and  develops  a  new  animal  which  is 
itself  capable  of  being  multiplied  in  the  same  extraordinary  manner. 
If  the  section  is  made  lengthwise  so  as  to  divide  the  body  into  two  or 
more  slips  connected  merely  by  the  tail,  they  are  speedily  reunited 
into  a  perfect  whole,  or  if  the  pieces  are  kept  ^sunder  each  will  become 
a  perfect  polyp.  If  the  tentacula  are  cut  away,  new  ones  are 
quickly  produced,  and  the  lopt-off  parts  are  not  long  without  a  new 
body.  When  a  piece  is  cut  out  of  the  body  the  wound  speedily  heals, 
and  as  if  excited  by  the  stimulus  of  the  knife,  young  polyps  sprout 
from  the  wound  more  abundantly;  when  a  polyp  is  introduced  by 
the  tail  into  another  body,  the  two  unite  and  form  one  individual,  and 
when  a  head  is  lopt  off,  it  may  safely  be  ingrafted  on  the  body  of  any 
other  which  may  chance  to  want  one.  And  the  creature  suffers 
nothing  itself  by  all  these  apparently  cruel  operations;  for  before  the 
lapse  of  many  minutes  the  upper  half  of  a  cross  section  will  expand  its 
tentacula  and  catch  prey  as  usual,  and  the  two  portions  of  a  longitudinal 
division  will  after  an  hour  or  two  take  food  and  retain  it.  A  polyp  cut 
transversely  in  three  parts  requires  four  or  five  days  in  summer 
and  longer  in  cold  weaUier  for  the  middle  piece  to  produce  a  head 
and  a  tail,  and  the  tail  part  to  get  a  body  and  head,  which  they  do  in 
pretty  much  the  same  time.  And  what  is  still  more  extraordinary, 
polyps  produced  in  this  manner  grow  much  larger  and  are  far  more 
proMo  in  the  way  of  their  natural  increase  than  those  which  were 


never  cut.  When  such  things  were  first  announced,  when  to  a  little 
worm  the  attributes  of  angelic  beings  were  assigned,  and  the  wild 
fictions  of  antiquity  realised,  it  is  not  wonderful  that  the  vulgar 
disbelieved,  when  naturalists,  familiar  with  all  the  miracles  of  the 
insect  world,  were  amazed  and  vrist  not  what  to  do. 

The  foUovring  are  British  species  of  this  genus  :-^ 

H,  viridia  (Polypes  Verds  of  Trembley),  is  of  a  grass-green  colour. 
The  body  cylindrical  or  insensibly  narrowed  downwards;  tentacula 
6  to  10,  shorter  than  the  body.  It  is  commonly  found  in  ponds  and 
still  waters.  The  polyps  of  this  species  differ  from  the  following, 
not  only  in  colour,  but  likewise  in  their  arms,  which  are  much 
shorter  in  proportion  to  their  bodies,  capable  of  but  little  extension, 
and  narrower  at  the  root  than  the  extxemity,  which  is  contraiy  to 
the  other  species.  Their  arms  were  so  short  they  could  not  clasp 
round  a  very  small  and  slender  worm,  but  seemed  to  pinch  it  fast 
till  they  could  master  and  devour  it,  which  they  did  with  as  much 
greediness  as  any.  It  was  first  observed  in  England  in  the  spring  of 
1743  by  a  Mr.  Ducane  of  Essex.  It  appears  to  be  a  hardy  animal, 
and  is  easily  kept  for  a  length  of  time  in  a  phial  of  water. 

H,  vulgaris  is  of  an  orange-brown  or  yellowish  colour,  body 
cylindrical,  tentacula  7  to  12,  as  long  or  longer  than  the  body.  It  is 
found  in  weedy  ponds  and  slowly-running  waters.  This  does  not 
exceed  H.  vtridit  in  size,  which  it  resembles  also  in  its  habits  and 
form.  It  is  always  of  an  orange-brovni  or  red  colour,  the  intensity 
of  the  tint  depending  on  the  nature  of  the  food,  or  the  state  of  the 
creature's  repletion.  Every  part  of  the  body  is  generative  of  young, 
which  may  frequently  be  seen  hanging  from  the  parent  at  the  same 
time  in  different  stages  of  their  growth. 

H.  aUemuUa  is  of  a  light  oi^green  colour,  the  body  attenuated 
below,  with  pale  tentacula  longer  than  itsell  It  is  found  in  ponds, 
and  in  Yetholm  Lough,  Roxburghshire.*  This  is  a  larger  animal  than 
H.  vulgariSf  and  comparatively  rare,  less  sensible  to  external  impress 
sions,  and  of  a  more  graceful  form.  Its  colour  is  a  pale  olive-green, 
with  paler  tentacula,  which  are  consideni.bly  longer  than  the  body, 
and  hang  like  silken  threads  in  the  water,  waving  to  and  fro  without 
assuming  that  regular  circular  disposition  whi<£  they  commonly  do 
in  JET.  viridit.  Dr.  Johnston  says  he  has  not  observed  more  than  one 
young  at  a  time,  which  pullulated  from  near  the  middle  of  the  body, 
and  after  this  has  attained  a  certain  growth  the  polyp  has  the 
ap'pearanoe  of  being  dichotomously  divided. 

H.  oligacUa  (Polypes  k  Long  Bras  of  Trembley)  is  brown  or  griseous ; 
inferior  half  of  the  body  suddenly  attenuated ;  tentacula  several  times 
longer  than  the  body.  It  is  found  in  still  waters  in  England,  rare. 
In  a  pond  at  Haclmey,  and  in  a  pond  at  Cranmore,  near  Belfast, 
September  1812.  The  tails  of  these  are  long,  slender,  and  transparent, 
and  when  placed  under  the  microscope  a  long  straight  canal  may  be 
seen  passing  from  the  body  or  stomach  to  an  opening  at  the  end 
thereof ;  these  are  rather  lighter  coloured  than  H,  vnlgaris,  and  have 
seldom  more  than  6  or  8  arms,  but  those  capable  of  great  extension. 
It  may  be  worth  while  to  call  attention  to  the  remarkable  resemblance 
of  the  Hydra  fuaca  to  the  CucuUanus  cirratut  of  Miiller,  which  is 
an  intestinal  worm. 

(Johnston,  History  of  British  Zoophytes;  Landsborough,  Popular 
History  of  British  Zoophytes;  Trembley,  MSmoires  pour  sermr  d 
PHistoire  d*un  Genre  de  Polypes  dEau  douce,  the  Hague,  1743 ;  Baker 
Nalwrol  History  of  the  Polype,) 

HYDRACHNA.    [Trachbaria.] 

HYDRACTINIA.    [Htdboida.] 

HYDRALES.    [Endoqsnb.] 

HYDRANQEA.      [HTDRANQEACEiE.] 

HYDRANGEACEiB,  Hydrangeads,  a  natural  order  of  Exogenous 
Plants  consisting  of  shrubs,  with  perfectly  opposite  simple  leaves, 
smooth  or  dovmy,  with  simple  hairs,  destitute  of  stipules,  sometimes 
creeping  and  rooting  like  ivy.  Flowers  usually  in  cymes;  those  in 
the  centre  male,  the  marginal  often  sterile,  and  furnished  with  larger 
petals  than  the  others.  Calyx  adhering  more  or  less  to  the  ovary, 
4-  or  6-toothed.  Petals  4  or  6,  inserted  within  the  edge  of  the  calyx, 
deciduous.  Stamens  8  or  12,  in  two  rows,  inserted  in  the  orifice  of 
the  calyx,  distinct,  deciduous.  Anthers  oblong  or  roundish,  pollen 
with  three  longitudinal  furrows.  Ovary  more  or  less  adherent  to  the 
calyx,  consisting  of  from  2  to  6  carpels,  adhering  by  their  sides,  and 
forming  an  incompletely  2-  or  6-celied  cavity ;  plaoentss  distinct  from 
each  other,  but  touching  with  many  anatropal  ascending  or  horizontal 
ovules ;  styles  as  many  as  the  carpels,  perfectly  distinct,  diverging, 
with  simple  reniform  stigmas.  Fruit  a  capsule  crowned  by  the 
permanent  diverging  styles,  2-  or  5-oelled,  with  a  number  of  minute 
seeds,  sometimes  indefinite,  sometimes  few,  in  consequence  of  the 
abortion  of  a  part  of  the  ovules.  Testa  thin,  membranoiu,  netted, 
occasionally  expanded  into  a  wing.  Embryo  orthotropal  in  the  axis 
of  a  small  quantity  of  fleshy  albumen.  The  relationship  between 
Hydrangeads  and  Saxifrages  is  admitted  by  all  systematists^  who 
have  in  general  united  them  in  the  same  order.  Lindley  places  this 
order  between  SaxifragacetB  and  Cwnoniacea,  and  near  PhiUxdelphacea 
and  Capr^oliaeeoB,  It  differs  from  Henstoviacets  mainly  in  its 
indefinite  seeds,  small  quantity  of  albumen,  and  constant  tendency 
to  produce  a  superior  ovary.  Out  of  the  species  hitherto  discovered, 
all  of  which  inhabit  the  temperate  parts  of  Asia  and  America,  two 
only  belong  to  the  southern  hemisphere,  and  twenty-three  or  about 
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Hydrangta  it  K  well-Icnown  genu!  of  hardy  Bbnib*,  of  which  quo  i 
fpeciea  u  commonly  cultivated  Tor  the  uke  of  ita  beautiful  Sovren.  I 
Thin  plant  <■  a  natiTe  of  China  and  Japan  :  it  waa  origiaall]'  obaervnl  | 
in  the  nrdfna  of  Canton  b;  Lcureiro,  who  took  it  for  a  primroae,  ' 
and  callMl  It  Primula  matabUii.  It  was  next  met  with  by  Cam'  I 
m«r«on,  a  French  traveller,  who  named  it  Hortemia,  in  cam)ilimBat 
to  Madame  Hortense  L^peaute.  Thunber;  referred  it  to  the  genua 
CtiumHH,  and  Smith  called  it  hj  ita  preaent  nauie,  coupling  with  it  ' 
the  name  Horttntia  of  Commenon,  converted  however  into  Horttmit.  , 
Whin  thia  plant  ia  hardy  enough  to  auryive  the  winter,  it  growB  to 
a  conaiderHbla  aiie,  and  when  covered  by  a  mulUtnde  of  ita  very  large 
round  heada  of  rosy  flowers,  becomes  a  magnificent  object.  But  aa 
it  is  rather  tender,  we  more  commoidy  see  it  f^rowu  in  pots,  by 
which  its  beauty  ie  much  diminiahed.  To  have  it  in  p!^rfection  it 
should  be  planted  in  the  open  ground  in  rich  soil;  during  winter  it 
should  be  covered  with  a  mat  well  stuffed  with  atran.  Aa  eooa  as  it 
begins  to  move  its  buds  in  aprin^,  it  ahould  be  unpacked,  and  during 
rjmmer  it  ahould  be  moat  abundantly  supplied  with  water.  We 
have  known  a  large  plant  receive  aa  much  aa  100  gallona  of  water 
daily.  If  thus  treated,  the  Hydraitgta  is  without  a  ri«al  in  the 
abrubberies  of  this  country.  The  blue  colour  which  the  flowers  of 
this  plant  now  assume  does  not  iu'licate  a  diitiuot  variety,  but  ia 
only  owing  to  the  soil  in  which  the  plant  is  made  to  grow  containing 
a  greater  quantity  of  iron  than  uauaL  Other  apecies  are  B.  alia- 
raeent  and  ff.  querd/alia. 

Tbe  leaves  of  ff.  Tliunbcryii  are  dried  in  Japan  and  uaed  aa  a  kind  ' 

of  tea,  which  for  ita  aicelienea  they  call  Anja  taja,  or  Tea  of  Heaven. 

There  are  9  genera  and  IB  apeciea  of  this  order. 

HYDRARGYRUM.    [Mebcobt.] 

HYDBASTIS.    [WiBSBRi.] 

HYDRID,^,  a  family  of  Snakes  belong^  tn  the  Colnttrine  sub. 

order  of  Dr.  J.  K   Ora/a  arrangement,  and  the  fiiat  aectioa  of  this 

sub-order,  which  ineludea  the  Hydrida  and  Boida.    [Bomi]     It " 

thus  characteriaed ; — Belly  covered  with  narrow  elongate  abjelda  i 

acalsa,  nearly  reaembling  those  of  the  back. 

The  following  is  a  synopaia  of  the  genera,  and  a  list  of  the  species, 
conipiled  from  the  Catalogue  of  the  specimens  of  Sn^es  in  tbe  British 
Museum  :— 

Hj/drida. — The  ventnd  shields  narrow,  hexagonal  or  band-like ; 
the  hinder  limbs  not  developed ;  the  eyea  and  noatrila  auperior,  verii' 
cal,  the  latter  valvular,  generally  placed  in  the  middle  of  a  shield, 
with  a  slit  or  groove  to  its  outer  edge ;  fanga  moderate,  intermixed 
with  the  maiiUary  teeth ;  pupil  small,  round ;  tail  compressed 
conical    They  live  in  the  sea  or  aalt-water  lakes,  or  in  fresh  water. 

Synopsis  of  tbe  Qenera. 
I.  Tul  oompreased  (eicept  in  j4crocWdui).     Belly  keeled,  with  two 
rowi  of  amall  acale-like  ahielda,  often  united  together  into  a  single, 
rather  broad,  8-aidsd  shield. 
A.  Head  ehtelded  to  the  nap&    Nasal  ahielda  very  large,  with  a  large, 

r 'dilated,  superior  nostril  in  their  hinder  edge ;  the  frontal 
Ida  two  pairs,  amall ;  loreal  shield  none ;  labial  ahielda  high, 
large.  Bgdrina. 
These  are  the  true  Sea-Snakei.  They  coil  themselves  np  on  the 
ahore,  and  Hipear  to  live  on  sea-weed,  and  lay  their  eggs  on  the  shore. 
They  are  often  found  asleep  on  the  surface  of  the  sea,  where  they  are 
easily  caught,  far  they  oannot  deaoend  into  the  sea  without  throwing 
tbenuelvea  on  to  their  backs.  This  arises  apparently  from  the  necea- 
sity  of  expelling  the  air  from  their  large  lungs.  They  are  ofleo 
thrown  aabore  in  the  surf,  and  are  occaaionally  carried  up  rivers  by 
the  tide,  but  they  cannot  live  in  fresh  water.  Their  bite  is  venomous, 
and  they  are  beld  in  great  dnsd  by  fiahermen  wherever  tLij  occur, 
on  this  account.  In  spite  of  their  venomoua  properties,  one  species 
at  least,  the  Bgdna  {Pdamit}  hicolor  is  said  by  Cuvier  to  be  eaten  at 
Taheite. 

0.  Scales  aquare  or  Raided,  placed  side  by  side. 
*  Head  elongate,  depressed. 
L  Pelamit. 

P.  bicohr.    Paciflo  Ocean. 
P.  omata.     Borneo. 
**  Head  moderate,  rather  compressed  J  gape  moderat& 

2.  Lapemii. — Head  moilerate,  Bhort,roundedinfrant;  dorsal  scales 
square;  ventral  shield  broad,  B-sided. 

1,.  cvTitu.   Madraa. 

L.  Bardwickii.     Bornea 

3.  Aluria. — Head  modurute,  short,  rounded  in  front;  dorasl  scales 
6-aided  ;  ventral  shield  S-eided. 

A.  omala.     Indian  Seas. 
A.B^chtri.     New  Guinea. 

4.  ItitroctpluUophu. — Head  small ;  scalea  S-aided ;  ventral  scales 
keeled. 

M.  graeilU,  the  Eadel  Nagam.    M^i^^ 


H-  [ll,d,,„ 


IB.). 


i  Soalea  ovate,  S-aided,  imbricate,  keeled,  or  with  the  keel  reduced 
to  a  tubercle  on  the  centre  of  the  scalea;   bead  and  gaps 
moderate. 
*  Labial  ahields  occupying  the  greater  part  of  the  lips ;  the  ^ec 
over  tbe  fourth,  or  rarely  over  the  third,  or  the  taurth  or 
fifth  shield  ;  ventral  shield  united. 
6.  iWirfnna. — Rostral  platea  narrow,  erect ;  lower  linear,  sunken ; 
nasal  narrowed  in  front ;  ventral  shield  flat ;  head  moderate,  short ; 
eyes  moderate. 

S,  Bengalemii.    Madras. 
E.  Yidaleadyea.     Madraa. 

6.  BydropKit. — Rostral  broad,  transverse ;  lower  triangular ;  nasal 
truncated  or  notched  in  front ;  ventral  shield  flat ;  head  short ;  eyes 

B.  oitciini,  the  Shootnr  Sun.    Madras. 

B.  Lindtayii.     China. 

B.fatciala,     Indian  Ooean. 

B.  nigrociruHa,  the  KerriL     Bengal, 

B.  doliata,  the  Black-Headed  Kerril.     Auatrolia. 

B.  tabeincta,  ShaVa  Chittul.     Indian  Ocean, 

B.  tvbiami,  the  ChittuL     China  and  Indian  Ocean. 

B.  mentalU,  the  Pale  Chittul.     Indian  Ocean. 

B.  octUata,  the  Eyed  ChittuL     Austimlian  Seas. 

B.  tpiralit,  the  ShiddiL     Indian  Ocean. 

B.  tviannviata,  the  Ringed  Sea-Snake.     India. 

B.  atptrst,  the  Rough  Sea-Soake.     Singapore, 
3.  cartUactru,  the  Bluish  3ea-8nake.     BengaL 

7.  Chituiia. — Rostral  broad,  transverse ;    lower  triangular ;    nasal 
truncated  or  notched  in  front ;  ventral  stuelds  fl«t ;  bead  elongate, 

;  eyes  largo. 

C,  inomata.     Indian  Ocean, 


Cfaic 


8.  JmJio,— ^RostnJ  broad,  transverse;  lower  triangular;  naaal 
truncated  in  front;  ventral  shield  broad,  couvei,  forming  a  alight 
keeleil  ridge;  the  hinder  onea  with  a  keel  on  vach  aide;  head  short, 
ebelvtn^ ;  scalea  very  large,  broad,  6-Bided;  eyts  rather  large,  orer 
third  and  fourth  labial  ehiells. 

f  .  Jtrdanii,  the  Kerilia.    Madias. 

■cales ;  ventral  scales  generally  £-rowed,  forming  a  keeled  ridgs, 
gome  united  in  pain  into  9-sided  shields. 


lis  wmsiDM. 

S.  ffgdnu. 

E.  mnjiir,  the  Sea-SDoke.    Indin;  Anatralik 
ff,  onnuJalvf,  the  Ringed  Soa-Snaka.    Smgapore. 
c.  Bodf  eanni  Kith  Bmooth  poliBhed   imbrici^  tades;   head   u 
lajss  u  the  bod;  ;  veatrml  Bhieldi  rather  large,  ti'uiiTerBe,  gmooth, 
fulded  together  uid  keeled. 

10.  TonogatliT.—Betd  with  regulu  chielda;  lupardliaiT  aliisldr 
nmple ;  ventnl  lUeldi  entiro. 

T.  Eydouxii.    ludiui  Ooeau. 

11.  SfqAonoAydro.— Head  shielde  numaroiu;  luporeiliuy  ihieldl 
3  or  4  ;  veutnil  ihielde  Dicked  behind. 

S.  f—ca,  Jukas's  Hjpotrophis.  Domle;  lalaoda. 
S.  Held  oovared  with  Bcales,  like  the  bodj ;  nortril*  auiroimded  hj 
a  imall,  continuoua  riog;  eyes  Burrounded  byaieriesof  aautll 
aoaleej  labial  Bhields  amall,  with  a  larger  wrica  aboTe  them; 
DDpil  round ;  ventral  shield*  ver;  amall,  acale-like,  leparated  on 
ewh  uda  of  a  keeled  ridge.  The  apeciei  are  all  inhabitants  of 
rirei*.    AerQchordina. 

12.  ChmgdruM.—'Stil  compreeaed,  eword-thaped,  prehensile ;  bodj 
fnaiform,  corared  with  small  rhombic  scales,  with  a  central  tubercular 
keel 

C  granulattu,  the  Chersfdru?.    Uodraa. 
C.  amimlatM.    Hsdiw. 


IH 


B.  Head  shlaldsd ;  tail  with  two  leriaa  of  ihielda  beneath ;  oostrila 

between  two  ahialdi ;  abdominal  ahialdi  broad,  keeled  on  each 
aide;  icnlea  ilnaath.     SitiiaUt. 
IB.  jSifu.— HeadatnaU. 
.9.  hydr«ida. 

C.  Head  (hielded  1  scalea  striated,  and  keeledor  smooth;  tail  conical, 

tApering,  with  two  aeriea  of  shields  beneath ;  Doatrila  in  oentrs 
of  a  laige  nasal  shield,  with  a  grooTO  to  the  outer  aids  j  lential 
•hields  rounded  (or  rarel;  alight!;  keeled  on  the  sidea);  frontal 
shields  3,  rarely  2  or  1,  all  amalL     Cerbtrina. 
a.  down  loalj;    oocdpital  rudimentary;  frontsiU  t;    anterior  pair 
veiy  smalL 
IS,  Cerbenu. — Scales  keeled,  striated  ;  hinder  labial  shield  low. 
C.  riiurciu,  the  Karoo  Bokadam.    India. 
C.  ataiui.    Bomea 
C.  unUotor.    Philippinea. 
C  au^n^ii.    Australia. 

(.  Crown  shielded ;  occipital  moderate. 

*  Head  dlstilict,  depltised ;  frontaU  I ;  anterior  pair  snull ;   roatral 

rounded. 

IT.  Ftrania. — Scales  smooth ;  seTenthuppeFlabiallow,  with  a  large 

ahield  over  it. 

R  Sitboldii.    Bengal. 
**  Head  distinct,  dspMssed ;  fiontals  3  ;  anterior  tnnirene ;  roslisl 
rounded, 
t  Fourth  and  fifth  hinder  labial  shields  small  or  dirided 
IS.  .ffomolDiini.— Scales  keeled. 
S.  buceala.    Java. 
S.  BardieUJni.    India. 
19.  PAybridfUU.— Scales  anooth. 
P.  pun^aia.    India. 
tt  Hinder  labial  large,  like  Others  ;  scalea  keeled  ;  rostral  rounded. 
30.  Uranopt, — Scalea  truncated,  strongly  keeled,  striated ;  eye  over 
(bulth  shield. 

U.  imifKlatmi.    Tropical  America. 
21.  Tadij/itepla. — 3calea  tninoated,  stnmgly  keeled. 

T.  Leopardina. 
82.  IVepidofiAu. — Scales  o*ate,  keeUd,  )iriat«d ;  eye  over  foorth  and 
fifth  shield. 

T.  SekvUittii,  the  Chittee,    Ceylon. 
23.  Jfyrsn.— Scalee  orate,  slightly  kaded,  smooth. 
Jf .  Atctanbmit.    Austrdia. 
M.  (rinttalKi.    IndiL 
U.  StUcop*. — Scales  orate,  polished ;  of  back  and  tail  keeled. 
MortliA 


(nwijrJnB fmnUw  \^rixliordia fttnalm,  Shi*]. 
13.  Aendtardua. — Tail  oonlcal,  tapering,  moderate  ;  body  Altiform, 


id-like  abJddB.     Krers  or  ponda. 

A.  Head  ahieldsd;  tall  nly  beneath  ;  abdominal  shields  fla^  amall, 

0-dded,  with  a  keel  on  each  sid^  as  if  formed  of  two  united 

■cales;  noetiils  in  a  ring  of  small  scalea;  scaiss  keeled.    Ape- 


fff  Hinder  latnals  large,  like  others ;  scales  smooth ;  roatial  rounded. 
25.  Byfnrhina. — Ssrenth  labial  large  j  eye  over  fourth  and  fifth 
labial ;  lt»«al  distinct. 

S.  fltunbtn.    Borneo. 
H.  Mardmeka.    Psnan^ 
f..l<r,theUlarAer.    BomecL 
H,  bUintala.    China. 
B,  Chinouu.    China. 
S.  Bmrullii.    China. 
2fl.  AroiKM. — The  Bersnth  UUal  latg«;  eye  over  the  third  and 
fourth  labiaL 

F.  /dscMto,  the  Wampan-Snike.    New  Orieani. 
27.  Budrvpt. — The aerenth labial  large :  eyesoTerthefonrthlabial; 
Tcotnl  uileld  broad ;  body  tliiok ;  loieal  none. 
B.Mattii.    BraiiL 
SS.  ffygvia. — The  ssTenth  labial  large ;  eyes  over  the  fourth  latual ' 
Tentaal  diteld  narrow ;  body  alsndar;  loreal  none^ 
B,  fateiaia.     Demerara. 
89.  J^HiHHles.— The  •eraoth  labial  ahoit^  small;  sye  oTar  lUid  and 
fourth  labial  J  lorealnon& 

D.plieatilit.    New  Orleans;  North  America. 
*"  Bead  moderate,  dapresaed ;   frontal  t ;  anterior  etongata,  eraot, 
between  the  nanla ;  acTsnth  smooth ;  rostral  Kumdsd. 
SO.  FortUmia. — Sealea  braad,   rhombic;    vanttal  ahidd  rounded ; 


none;  ne  oti 
F.leiKiiaiia. 


over  third  lat^aL 


Timor. 


the  ErpetoD.    [EmixHn.] 


31.  (Tp^rrfo. — Scalea  brnad,  iliomUe;  Tenlral  shields  rounded ;  eye 
OTer  fourth  ahield  ;  lanal  iquara. 

G.  tKoior,  the  OaranL    Weet  Indies. 

32.  fipiita.— Scalea  narrow,  flattened ;  ventnl  ahieMa  kedsd  kt 
each  end ;  loreal  square. 

H.fMieatm.    WMt  Indiea. 
■*■*  Bead  indistinct;  botital4;  anterior  4.«ded,  tatlier  amallw 
soales  smooth ;  body  oyUadriCBL 


in 


HTDSILUL 


HTDROCOTTLE. 


S3.  JioMor.— Bodyejlindiiral;  loredihieldDone;  Mitttior fimital  I 
4«idsd  ;  pMterioi  oaiiai  2. 

A.  trythregnmrnv,  ths  Stiiped-Wunpum.    Korth  ^merioL 

34.  Aociifio.— Hsid  UQ&U,  oonical;  bod;  aubejlindrieal ;  ulterior  l 
frontal  very  imftU,  trinngular;  loretl  diitinct ;  postarlor  oooUr.  | 

A.  Indiea.    Indu.  ( 

35.  MiraUa. — Head  unall,  eoniokl;  bixlj  oomprausd;  frontal  | 
pUtM  2  p&in ;  loml  nose  ;  poitarior  ocuUr  2.  I 

M.  alitmam.    Jiira. 
•*•■•  Entd  modsnte,  deprsnad ;   frontal  shisldi,  2,  Bmall,  lateral ; 
loataal  ibield  anguUr,  bigb,  ovet,  betwMn  frontali  and  naaal. 
18.  Fiemia. — Head  imalt ;  T«tnl  plate  lai^c^  produced  betvesn  ths 
tontal,  «n[nil»r  md  recurred  in  frODt, 

F.  olMoeco.    Uexioo. 
■■*■**  HeadimaU;  frontal  ihields  2,  traturarte,  l)and4ike;  toatral 
triangular,  aabangnlar. 

37.  Pntj/wma. 

P.  m^tagrU.     Ouin». 
D.  Head  coTared  with  imall  •oUm  ;  tail  with  ooe  raw  of  ihielda 
beneath;  abdominal ihield broad,  rounded,  imooth;  noatril  in  ■ 
ihield,  anterior,  aublateral ;  Kale*  gruiular,  with  raw*  of  keeled 
■calea.    Xowdcmina 

38.  XenMknua. 

X  JoMmtciu,  the  Oonionote.  Java. 
Dr.  Qit-J  aajB,  "  The  uparatiou  of  the  ■peoimens  of  thii  (kmil; 
into  apeciea  and  genen  ia  attended  with  great  difficulty;  the  form 
and  number  of  the  ihields  of  the  head,  lipe,  temple,  and  chin  are 
liable  to  gnat  variation,  not  only  in  the  different  apecimeni,  but  often 
in  the  two  eidea  of  the  same  individual.  The  tno  rentral  Eeriai  of 
icalea  are,  in  the  tame  spedmec,  umetimes  aepanite,  and  at  othei 
timea  united  into  a  ihield ;  aud  mauy  apeciTnena  haTs  a  aeries  of 
■mall  triangular  ahielda  on  the  edge  of  the  lipa,  between  the  au' 
turea  of  the  lip-abieM,  not  found  in  other  indiriduala  of  the  same 

"  The  diatributioD  of  the  eolourt  on  the  body  appean  to  be  one  of 
the  moat  permanant  aharactara  of  the  ipeciaa  ;  but  thia  becomei  leas 
diatjnct  in  the  older  apecimeos,  and  ia  often  loat  in  the  ipeoimens  that 
haTs  been  earelnsly  or  long  preaerved  in  a  muieum." 

The  existence  of  thia  family  of  Water-Suakei  haa  undoubtedty 
given  rise  to  the  notion  that  a  large  Ophiilian,  which  mceta  the 
popular  view  of  a  Qreat  9«a-Serpent,  eiiata.  In  all  caaea  hovever  the 
reporta  of  the  exiatence  of  auch  a  creature  have  been  traced  to  the 
capture  or  aight  of  aome  other  animal,  or  to  the  exaggerated  repre- 
■entationa  of  aome  other  oatunl  ot^ect  The  Sj/di-ida  amongat  the 
OphiJia  are  of  CDm|israt{vetj  imall  aize,  aeldom  equalliog  the  Boida 
in  tbii  respect,  and  falling  far  abort  of  the  enormuua  dimeoaiona 
popularly  attributed  to  tha  Qreat  Sea-Serpeat.  [Borox;  OPBIDIA.] 
HTDKILLA.    [HTimocHaiimACEX.] 

HYDRO'BA.TA,  VieUlot'a  eame  for  the  Water-Blackbirda,  dncliu. 
[MERn.,ro*.l 
HTDRO^ATES,  TeannincVa  name  for  the  Sea-Ducka.  [Ducks.] 
HYDROBOHACITE,  a  Hiueia],  occarring  in  imall  needle  cryitala, 
which  appear  to  be  Sat  lix-Bided  prisma.  Its  colour  la  white,  with 
■pot*  of  red  from  ailieated  peroxide  of  iron.  Hardnesa  similar  to  that 
ofgypeum.  It  ia  translucent.  The  speoifio  gravity  is  I'D.  Found  in 
a  oollection  of  Caucaaian  minerals.  Tbe  following  is  an  analysis  by 
Heis:— 

Boracic  Acid 49*22 

Lims .    1374 

Magnesia lO'Tl 

Water 28-33 
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HYDROCABTHERA,  a  tribe  of  Insects  belonging  to  the  Peuta- 
merous  family  of  the  Coieeplera.  Ther  are  all  aquatic  in  their  halrits. 
The  priDcipa]  ■eetiona  are  theiJyIiKwJes  and  Gyrinulii.    [Dttdcidx; 

HTDRUCHARIDA'CE.aC,  Hfiroekondt,  a  Dnall  natural  order  of 
Endogeuous  Plant*  inhabiting  ditches,  lakes,  and  rivers  in  various 
parts  of  tbe  world.  They  have  tripetaloideou*  flowers,  often  separata 
lOies,  and  an  iDfeiior  ovary.  The  Utter  character  cut*  them  off  from 
Alimacta  aod  BvlenuKta,  to  which  they  bear  some  resemblanoe  in 
habit  ValUvuria  Ipirali4,  a  plant  of  this  order,  is  remarkable 
for  its  Riiral  flover^taJk,  which  enables  it  to  aooommodate  itself 
to  the  depth  of  the  stream  in  which  it  floata.  so  as  always  la 
keep  its  flowers  above  watar  when  it  is  Dcaaaaarr.  [VlLUsaaau.] 
It  u  ia  the  leaves  of  this  plant  that  a  peculiar  movement  in  the 
interior  of  the  cell  called  Cgdeiii  [CrOLOSa]  was  originiaiy  obeerved. 
The  some  movement  ia  also  aeen  in  the  calls  ot  iS^roeiorii  Afor^u 
Rana  and  AnaeMarit  aZniuulnm,  and  is  probably  present  in  the 
whole  of  the  order.  The  apeciea  are  nativea  of  fresh-water  in 
Europe,  North  America,  and  the  £sst  Indies.  One  species  is  faund 
ia  E^pt  {Danuaoniim  /ndieujn),  and  two  Valliansriaa  in  Australia. 
KothJng  ia  known  of  their  uses  unleas  that  the  fruit  of  SaAaluM  is 
eatable,  and  ita  fibres  oapable  of  being  woven.  Acooiding  to  Agaidh, 
OuSia  and  BeoUia  on  eaten  in  India  a*  pot-herbs. 
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The  JanjI  of  Hindustan,  the  TaUitiwria  ailcmi/olia  of  Boxburghi 
Sydrilla  of  Hamilton,  ia  one  of  the  plants  uaed  in  India  for 
Buppljnug  water  mechanically  to  augar  in  the  prooesa  of  refining  it, 
"  as  day  ia  used  !n  the  West  Indiee  to  permit  the  alow  peroolatioD 
of  water."  Lindtey  places  thia  order  near  Naia4«eta,  Pittioett^  and 
Bromtliana.     It  has  12  genera  and  !0  speciecL 

HYDR0CHARI8.      mTDBOCBiRlDiCE*,] 

HTDROCH<ERUa    [HisTHiciDi] 

ETDROCOTYLE  [from  Stvp,  water,  and  Korikii.  a  cavity),  a  genus 
of  Plants  baloogia;,-  to  ths  oatunl  order  UtiMiiftrix  nod  to  tbe  sub- 
order Orlhotptrmne.  Tbe  caljx  obsolete;  the  pet&ls  ovale,  entire, 
scute,  with  a  itr light  apex;  tbe  fruit  flatly  compreased  from  tlie 
aides;  the  carpels  without  vittte;  the  five  riba  or  nervea  nearly 
filiform,  the  carinal  and  lateral  ones  uauslly  obsolete,  and  the  two 
mtennerliate  ones  joined.  The  apecies  of  this  genui  are  generally 
bog-herbs;  but  few  of  them  are  uuder«hruba  The  umbel  la  Bingle, 
surroundtti  by  a  few-leaved  involucrum ;  tbe  Bowera  mbmI*  or  pedidl- 
late,  white. 

Upwards  of  ninety  species  of  plants  have  been  referred  to  ibisgenot. 
It  is  not  however  improbable  that  a  more  attentive  study  of  them  will 
lead  to  the  distinction  of  other  genem  amongst  them. 

H.  vvlgarit.  Pennywort,  has  peltate  orbicu late  double  cranate  leaves ; 
umbels  capitate,  of  G  flowers,  often  proliferoua :  fruit  emarginate 
below.  Tkia  plant  ia  a  natjve  of  Qraat  Britain,  and  throughout  uearly 
the  whole  of  Europe,  in  meraby  bogt,'y  places,  and  on  the  msrgios  of 
rivulets  on  a  pent  aoiL  This  plant  is  commonly  called  Pennywort, 
on  asoouut  of  ita  leavea  lying  flat  on  tbe  ground  and  luiving  the  aJM 
and  form  of  a  piece  of  mooey.  It  is  also  knonn  by  the  uamea  of 
Water-Pennywort,  Sheop-KiUing  Peonygross,  Wbite-Bot,  Fluke-Wort, 
snd  Shaep's-Bane.  These  latter  names  it  bos  obtained  on  account  of 
ita  being  supposed  to  produce  the  rot  and  other  diseases  in  animal* 
that  feed  on  it  This  is  however  on  error,  as  this  plant  will  not 
produce  disasae  in  animals  ;  but  it  occura  iu  damp  moist  aitustioua, 
when  anin^als  tbat  feed  are  likely  to  bo  attacked  with  rot  and  other 
diseases.  It  is  in  this  way  that  other  morsb-pUnts,  as  the  species  of 
DroKTa  and  Pingiticida,  have  been  supposed  to  causa  diacsso  in  abeep 

Of  the  large  number  of  species  of  this  genus  few  if  any  are  uaed  in 
the  arts  or  medicine,  and  none  of  them  aro  auSciently  ornamental  to 
lead  to  their  cultivation.  H.  Aiialica  is  said  to  be  used  in  India  as  a 
diuretic,  and  oocaaionally  as  a  culinary  vegetable,  H.  vmb^ala  is 
^  reoonunended  by  Uutiitt  as  a  remedy  in  hypochondriasis  but  on 


m  HYDBOCTON. 

wlutt  gTDondi  u  not  stated.  TbefrabjaicaaotaM  an  emetic  It  la 
Bud  to  ponMi  BD  AToniAtic  odour  rixd  an  agreeable  site.  The  ipeciei 
of  Hgdntolj/U  ore  euil;  eultirateil ;  they  muet  all  be  kept  moUt. 
The  itore.gTeeiiliouM  and  frame  kind*  should  be  grown  in  pot£  placed 
in  pans  of  water. 

(Don,  Dichlamydmat  FlanU  ;  Barnttl,  Outiiua  ;  BMotfion,  If antui 
of  Britith  Botany.) 

HYDROCYOIf ,  s  gSDUS  of  Fiabes  belanging  to  the  Malacopleryffii 
ibdorainaUt,  The  apecieg  are  very  nameroiii.  They  bnre  the  point 
of  tha  muzila  formed  by  the  intermaxJUaiiea,  the  maiillariea  neaier, 
before  the  eyes,  and  completing  tbe  aperture ;  the  tongue  and  Tomer 
nnaoth,  the  jaws  with  cooicil  teeth,  and  the  large  suborbital  coven 
the  cheek  like  an  operculum. 

A  lai^  number  of  species  inhabit  BreiiL  Tbisy  are  abo  found  in 
the  NU«. 

HYDRODICTYON.    [Aw».] 

HYDROIDA,  a  name  given  to  a  aedion  of  the  order  Polypi/era, 
embracing  forms  reumbling  the  freah-water  Eydra  in  the  simplicity 
of  their  organisation.  The  following  ia  Dr.  Johntitan'H  Bimnge- 
ment  of  t£e  families  of  British  Zoophytes  referred  to  Ule 
Hj/dreida: — 

*  Ovisacs  or  bulbulea  naked,  bud-like,  pullulating  from  the 
basea  of  the  tentacula. 
ni&uIai-HM,  Ehrenberg  {Tubvlaria,  Linmeiu;  Tulalariada,  Johu- 
aton;  Lea  Tubulaires,  Van  Benedaa). 

Fajnily  L — Polypa  naked,  or  with  only  a  rudimentaiy  poljpidom. 
Coryiiidi. 

t  Polyps  naked. 

The  tentacula  scattered.    Clava. 

The  tentacula  in  one  row.    Eydractmia. 

-H*  Polyps  with  a  homy  cuticle. 

The  tentacula  with  globose  tips.     Coryne. 

The  tantaoula  fiUformf     ChrdylojAora. 

Family  IL— Polypidam  Satulac;    the  tentacula  whorled.    Tahv,- 

tariada, 

t  The  (entaoula  in  a  ungle  whorL     Eudtndrium. 

tt  The  tentacula  in  a  double  wborL 

Polypidom  rootad.    I^ibalaria, 

Polypidom  unrooted  and  deoiduouB.     Corymarjiha. 

**  Ovisacs  in  the  form  of  hcray  capsules  or  veaicles  scattered  on  the 

polypidoms,  and  deciduoua. 

Strtnlarina,  Ehrenbetg  {SaivJaria,  LinnoiuB). 

family  IIL — Cells  of  the  polyp  sessile.    Sa-tvlariada. 

t  Cells  hiseriaL 

Cells  alternate,  tabular.     SaUciam. 

Cella  TBtdfonn,  averted.     Sirlularia. 

Cells  oonioo-tubular,  appraised.     Tkniaria. 

■H  Cells  uniserittL 


Family  IVl — Polype-oells  on  riBged  stalka.     Catapanulanada. 

Cells  altamata,  eampanolate.    Laomtdta. 

Cella  irregular,  or  whorled.     Campannlaria, 

"*  Polypa  propagating  by  buds  and  ova,  which  develop  themselves 

on  and  in  tha  body  of  tbe  parent 

ffjfdruut,  Bhrenberg  (Bydra,  Linnieus ;   Sydraida,  Jabnaton). 

One  genua  cmly.    Hydra.    (Htdba  ;  Foltfifbra.] 
HYDROLEA'CEJB,  a  very  small  and  unimportant  natural  order 
of    HoDopetalDua   Exogenous  Planta,   wbicb   are  by  most  authors 
united  with  Hydrophyllaeta.    [Htdeopbtllacea]     They  are  weeds 
inhabiting  the   E^sat  Inilies,  with    alternate  glandular  or  atinging 
leavea,  monopetaloua  regular  flowers,  with  a  gyrate  inflorescence, 
defioite  stamens,  a  superior  polyspermoua  2-  or  Scelled  fruit,  and 
seeds  wiUi  the  embryo  lying  in  the  midst  of  Saahy  albumen.     In 
thdr  gyi^te  inflorescence  they  correspond  with  Soraginacett, 
HTOROLITE.    [Ombusitb.] 
HYDB0MA0NE3ITE.     (SUombsia.] 

HYDROMETRID^  a  family  of  lasecta  bslongins  to  the 
order  Semyilera.  This  family  waa  established  by  Dr,  Lsoich,  and  is 
Ihua  eharscleriaed  : — Rostrum  with  S  or  3  diatutct  joints  ;  labrum 
very  short ;  eyes  moderate ;  feet  very  long,  formed  for  walking  on  the 
water,  with  the  clawa  minute,  inserted  laterally  into  a  Sasure  on  the 
extremity  of  the  terminal  joint  of  the  tarsus. 

The  genera  Hydivnxtra,  Oernt,  and  Vtlia  of  Latreiile  belong  to  this 
family.  Those  species  whioh  have  setaceous  antennn,  the  head  pro- 
longed into  a  snout  and  receiving  the  roatrum  beneath,  belong  to  t' 
first  of  these  three  genera,  of  which  tbe  JBydromttra  itagnonLm  w 
serve  aa  an  illustration.  This  insect  is  about  3-Stlis  of  an  inch 
langtb,  and  not  broader  than  an  ordinary  sixed  pin,  of  a  black 
brown  colour,  with  pale  brown  le^s,  and  is  veiy  common  on  poo 
■nd  ditches,  gencntlj  near  the  margin.    Like  the  other  spedee  of  tha 


HYDaOPHILTD.aL 


•  3>s 


ripg  seed-fMiel; 


family  B^rontlriAa,  it  poBseasea  the  power  of  walking  upon  the  sur- 
face of  the  water :  it  diflers  however  from  those  of  the  two  remaining 
genera,  inaamuch  as  its  movemente  are  eomparatively  alow. 

In  the  genus  rtJta  the  antennas  are  fihform,  ^'jointed,  the  fint  joint 
the  longest,  the  remaining  joints  long,  about  equal  to  each  other,  and 
bent  at  an  angle  with  Uia  flrat ;  rostrum  SJointad ;  legs  moderate, 
and  nearly  equidistant. 

Y.  rinJoi-Bm  (Latreiile)  is  a  very  common  insect  in  this  country, 

frequenting  runniQg  streams,  and  ruaoing  on  the  lurfaos  of  the  water 

iui  great  rapidity.   It  is  about  1-lth  of  an  inch  in  length,  and  l-12th 

'  an  inch  in  breeidtb ;  of  a  black  colour,  the  body  red,  apotted  vrith 

black,  tha  thorax  brown,  with  two  tvhite  spots,  and  the  elytra  each 

with  four  white  spots. 

Tha  principal  character*  of  tbe  genus  {i«rru  are— Antennc  filiform, 

.jointed,  tbe  baoal  joint  nearly  aa  long  aa  the  remaining  three ;  roa- 

rum  S.jointad,  legs  long,  the  second  pair  tbe  loogeat,  and  inaeitad  far 

from  the  Grat. 

Q.  Paiudlun  is  about  6-8ths  of  an  inch  in  length,  and  l-12lh  of  an 
inch  in  breadth,  of  a  brownith-black  colour  above,  and  mlveiy-white 
beneath.  This  insect  is  very  abundant,  and  its  peculiar  babita  of 
darting  about  on  the  surfsce  of  the  water  must  have  attracted  the 


with  its  fore  legs. 

HYDROPELTIDE^,  IfdlersAuIiJi,  a  natural  order  of  Exogenous 
Plants  ( Coiomiocoz  of  Torrey,  Gray,  and  Lindtey).  The  spedea 
are  aquatic  plants,  with  floating  peltJite  loaves.  Flowers  axillary, 
solitary,  jellow,  or  purple.  Sepala  S  or  1,  ooloured  inside.  Petala  3 
or  1,  alternate  with  tbe  sepals.  Stamens  definite  or  indefinite, 
hypogynouii,  arising  from  an  obscure  torua.  Antbers  linear,  turned 
inwards,  ooBtinuoui  with  ths  Glamenta.  Carpels  S  or  more,  termi- 
nated by  a  short  style.  Ovulea  orthotropal,  peuduloua  Fruit  inde- 
hiicent,  tipped  by  the  hardened  style.  Seeds  definite,  pendulous. 
Embryo  nunute,  2-lobed,  inclosed  in  the  fleshy  sac  of  the  amnioe, 
at  the  apex  of  tbe  nucleus,  and  external  to  an  abundant  fleshy 
albumen.  There  can  be  no  doubt  of  tbe  near  ralatioaship  of  these 
planta  to  tbe  Water-Liliea.  They  are  American  water^plaiitB,  found 
from  Ouyana  to  New  Jersey,  and  also  on  the  coast  of  Auitralia 
b^ond  the  tropics. 

Hydnrpiita  pw^itrea  is  said  to  ba  nutritious,  bat  aligbtly  aatiingent. 
The  leaves  are  employed  aa  a  remedy  for  phthisis  and  dysentery. 

(Lindley,  Vegrtahie  Kmgdim.) 

HYDR0PELTI8.    fHTDiiopsLriDBa.] 

HYDROPHANE.    [Ofai.] 

HYDROPHI'LIDA;,  a  family  of  (Jjleopteroua  Inaecta  ertabliahod 
by  Leach.  The  insscte  of  tbis  family  are  incladed  by  Latreiile  in 
u!.  — .1 —    '''-•licoma.     They    have   generally^  nine    iointe  t-  "•- 


sr;  the 


HTLACTE8. 


bod7  ii  mntll;  oral  ot  roondad,  oonraz  abon  Mid  flat  bgnntta, 
oawly  H  :  tlia  (tni  wa  f-jouitad,  and  the  nukndibla*  bldentats. 
The  prioeiittl  graen  of  ths  fiunily  fydngijttluio  nut;  be  Uidi 


Gemit  ^jx^roOK — AnteiuuB  with  the  termiiul  joint  wumlntted, 
atarnum  piodnoed  into  an  aouta  apioe,  which  raaohei  oiHllidgrabl; 
beyond  ua  insertion  of  the  posterior  pair  of  lege ;  •oateUtim  large ; 
labmin  entire;  tarai  of  the  four  posttrior  lege  oompreaaed,  and 
fluniihed  with  biM  cUwa.  The  nude  aez  liaa  the  antenor  tinui 
dilated. 

HydmOi  pieeitt  (Ifydnphthu  pieett  of  the  older  aathon)  ii  one  of 
the  largeat  beetles  of  this  connby,  tntaaaring  about  one  inch  and  a 
half  in  length.  It  is  gf  a  gloaiy  black  oolour  and  oval  fono,  oodtsx 
aboTe  and  flat  beneatli,  and  baa  the  eljba  somairhat  pointed  at  the 
apex.  This  inseot  is  not  T«rT  unoomtnon  in  stagnant  waten  In 
certain  parts  ot  EogUsd.  It  Uvea  near  the  battom  of  the  water, 
and  Eoaj  be  said  to  walk  rather  than  swim  in  that  elBment.  The 
female  insect  deposits  her  eggi  in  a  little  nest  oomposed  of  a  gnmmy 
anbetanoe,  whioh  is  ejected  &om  the  abdomeo,  and  in  tlua  neat  the 
egga  float  until  they  are  hatched.  Thelarvn,  whichareof  aleng;tlMned 
form  and  brownish  colour,  lire  in  the  water. 

Qenas  Sydrophilut  (Leaoh). — Labrum  emarginated;  maodiblea 
iDteraally  dliatsd ;  antennas  with  the  terminal  joint  somnrhat 
obtuse  and  obliquely  truncated;  sternum  terminating  in  a  slightly 
aente  spine,  whioh  scarcely  reaches  beyond  the  insertion  of  the 
poeteiiorlegs;  claws  dentated  at  the  bue;  the  anterior  tarsi  simple 

^drcphUui  tarab«idfi  (LinoEeus),  a  common  insect  in  some  puts 
«f  ^iglsnd,  and  like  the  species  which  is  given  ss  an  iUuetntion  of 
the  preceding  genus,  lives  in  stsgnant  waters.  Its  farm  b  oval, 
oonvex  above,  and  flattened  beneath ;  and  the  elytn  are  rounded 
posteriorly.  It  is  of  a  glossy  black  colour,  sometimes  with  a  bluish 
or  violet  hue,  and  sbout  three-qoarters  of  an  inoh  in  length. 

The  genus  ^ercAeut  {FabridoB)  is  chieHy  distinguished  by  the 
antennn,  which  apparency  are  only  6-joiated  ;  ths  clypens  emargi- 
nate ;  the  maxilla  with  ue  external  lobe  palpiform :  tibia  nnooUL 
The  body  is  very  convei. 

^^wrcAsui  tmarginaiat  (Fabriciua)  is  about  a  qiurter  of  ui  inoh  in 
length,  and  of  a  brownish  colour  above  and  blackieli  baDeath.  It 
lives  in  atagnant  wateis,  and  his  been  found  adhering  to  the  roota  of 
planta.  As  jet  this  has  always  been  oonudered  a  very  uncomhion 
msect  in  En^and, 

Oenusfvronu  (Qermar).— Eyes  prominent;  clypsus  entire;  onteiUMB 
wparently  8-jointed,  the  termmal  joint  Isrgeand  somewhat  globular ; 
thonix  very  convex ;  the  elytra  broader  than  the  thorax,  and  also 
Teiy  convex ;  posterior  tarsi  ciliated. 

Btrtmu  jtutdw  (Stephens)  is  lees  than  a  quarter  of  an  inoh  In 
lengtll,  of  an  oval  form,  and  grayish-yellow  colour.  The  head  is  of 
■  tmssy  V^  oolonr,  uid  there  is  a  spot  of  the  same  hua  on  the 
thorsot.  The  dytis  are  striated.  This  spedee  is  oommon  in  ponds, 
ie.  in  various  parte  of  Englsod. 

Oenos  ^ffydf^tM  (Lea<£).— Autennn  9-jointed,  the  teminal  joint 
somewhat  oompreased  and  acuminated ;  ^ypens  entire ;  seulellum 
■mall ;    itenum  simple ;   eyes   small   and   not   prominent ;    olawi 

Tht  nieoies  of  this  genus  an  nsually  of  small  siie,  of  an  oval  or 
rounded  form,  and  always  veiy  convex.  IJke  those  of  the  preceding 
genera,  they  Uve  in  ponds  and  ditches,  and  ^pear  to  prefer  stagnsnt 
waters.  Itr.  Stephens,  in  his  ■  DluatratioDS  of  British  Entomology,' 
enumerates  25  species. 
HYDROPHI&    [HroaiD*.] 

HYDBOPHITE,  a  Hineral,  a  variety  of  Qreen  aerpentine  containing 
vanadium.  It  oocuts  amorphous.  Its  fracture  is  irregular.  The 
colour  is  mountain  green.  Soft,  Speoifio  gravity  2-6S.  It  is  found 
at  Taberg  in  Smaland.    The  following  is  its  analysis  ■.-~ 

Silica     ...  ...    3e'195 

Oxide  of  Iron 2272B 

Oxide  of  Uanganeee 1-S6 

Hsgneua 21-082 

TanadioAdd O'llG 

Water  IS'OSO 

97-881 

HTDBOPHYLLACB.^,  Bydiro^U,  a  natural  order  of  Exogenous 
Plants,  connsting  of  small  trees,  bualieB,  or  herbaceous  planta,  often 
hispid.  The  leaves  blto  often  lobed,  alternate,  or  the  lower  ones 
opposite.  The  flowen  arranged  in  gyrate  racemes  or  onilateral 
spikee,  or  occuionaUy  lolitary  and  stalked  in  the  aiils  of  the  leaves. 
Calyx  inferior,  persistent^  deeply  G-deft,  the  reoeasna  nsually  augmented 
with  reflexed  appendages.  Corolla  monopetaloos,  bypogynoui,  regular, 
sborUy  S^left,  between  eampanulate  and  rotate,  randy  funnel-shaped. 
Stamens  6,  ^petalouB,  alternate  with  the  Moments  of  tbe  corolla, 
inflected  in  (estivation ;  anthers  Tenatils,  2-oelled,  Uie  cells  parcel, 
dehiscing  longitiidinally.  Ovary  sapeiior,  simple,  1-  or  2-celled, 
B^les  2,  long ;  stigmss  2,  tenninal ;  plaoentie  2,  free  at  their  back, 
or  uziited  to  ^e  uell  of  the  ovary,  with  two  or  many  amphitropal 
ovules  on  their  inner  fiue.  Trmi  capsular,  2-valved, 
1-celIed,  with  a  large  placenta  filling  the  capsule,  Hmet 
%a  mm.  on.  vol,  m. 


what  S-oelled,  witii  the  diasepimenU  inoompleta.  Seeds  ntioolated  ; 
albnmen  abundant,  nrtilagvious ;  embryo  conical,  with  its  radida 
next  the  hilum.  Por  many  jaai*  it  has  been  considBred  that 
Hydntleaaa  was  a  distinct  order  from  SydropkfUaeia,  bat  rooent 
botanists  raoosnlse  so  littia  distinction  between  ^em,  that  they  bi« 
now  both  included   in  the  above  definition.        Dr.  Liudley  places 


EydrdpkgUaeait  near  Primvliuta,  Fbrniiagmaeia,  and  Bortigimaeta. 
Some  of  ths  Bpedea  are  enltivated  in  gardeni  tta  the  sake  of  tludr 
gay  Sowen,  but  none  q>pear  to  pc*M«s  oserul  qualities  of  aoy  Im- 
pcoianoe.  They  ore  mosUy  found  eiUiet  in  the  north  or  south  provinoas 
of  America,  and  are  not  known  much  beyond  that  oantinant.  Nana 
and  Hydr^ea  are  found  ia  the  East  Indian  In  the  Unit«d  State*  a 
dsooction  of  £yifnifiAyEf«m  Omuddws  is  one  of  the  many  runediea  for 
snake  tdtes.  Sj/AvUa  is  biU«T,  and  ttte  leavaa  are  applied  as  a 
ponltiM  In  India. 

Many  of  the  apeetea,  especially  those  of  the  genera  WttUfMa  agd 
Eutoea,  are  beantifU  objects,  and  are  extensiTeIr  cultivated  in  our 
garden*.     There  are  16  genera  and  TS  spedes. 

HYDROPHTLLUM.    [Htobofhiu 

HYDROPIPER.    [ELiTnrAOB*] 

HTDSOSADRUa,    [lonAinD*] 

HYDR08TATICA.    [Aoiura*] 

HTDROTALCITB,  a  Mineral,  oconn 
in  tbliated  mtwes.    The  colour  is  whitsT    Stavak  the  Mine,  with  a 
pearly  lostret    Transparent.    It  is  flexible,  with  a  iMpj  feeL    Hard- 
ness 2.    It  is  fbond  at  Snarum.    The  tbllowing  is  its  analyds : — 
M.gnwri. ss-so 

*ltTTnin« ]2'00 

Peroxide  of  Iron 6-90 

Carbonic  Acid lO'Gi 

Water 8268 

Insoluble  residue 1-20 

SMO 

HTDRD3.    [HTOBTOi] 
HTLA.    fAMPBiBii.] 

HTLA.CTE3,  a  genus  of  Birds  establiahed  by  Cs}itain  PhUIp 
Parker  King,  RN,,  for  a  form  allied  to  Jtfe^opulwt,  with  the  following 
characters : — Bill  sub-elongated,  rather  ttiin,  with  a  sub-emaiginate 
apex  ;  nostrils  basal,  longitudinal,  tbe  membrane  aubtumeecent,  and 
covered  with  hairs  down  the  middle.  Wings  very  short,  rounded ; 
fifth  quill  longest.  Tail  sub-dongated,  graduated.  Feet  strong; 
tani  rather  elongated,  aoutdlated  in  firont;  toes  and  daw*  elongated. 


IM  HTL^OSAURUS. 

the  Iktter  ntlMT  itnmg  ud  lutvooiopnwed ;  hallux  vaiy  altoiij;, 
ineombeirti. 

Bi.  Byiaola  Tantii.  It  mlublta  Uis  laUnd  of  CMm  and  Port 
Otmj,  in  tha  B«y  of  PeBM,    <'  ZooL  Proo.,'  18S0-S1.) 

HTL^OSAminS,  Dr.  HuteU'a  name  for  ta  eitinot  Suirua  di>- 
oorerad  b;  lum  in-  tha  foreit  of  Tilgate,  and  thauoa  tannad  l3ie  Forort- 
Lii&rd.  The  remnina  apon  which  thii  ganitB  wu  clianateri»d  were 
embedded  in  a  block  of  atone  H  feet  ^ty  2}  feat,  end  cwiiai>1«d  prin- 
cipell;  of  bonea  of  the  trunk,  i  ehatu  of  Aia  oervioal  ind  five  doiaal 
Tertebne  with  ootnapondin^  riba,  and  four  detaobad  vtttebne,  were 
Tiaible ;  ai  wera  tlie  coraooidi  and  omoplataa  of  both  ddea.  There 
ma  a  pecnliaritj  in  the  sfcraoture  of  the  laat-mentioned  parte  which, 
in  the  opinion  ot  Dr.  Hantall,  wairanted  the  aepaiktion  of  thia  Saurian 
ftxim  all  reoent  and  foaail  gsnera ;  tot  the  ArlnMnurw  had  the  omo- 
platea  of  a  orooodile  wiUi  the  ooraccnda  of  a  UBud.  There  waa  alao  a 
■till  mora  eztimordinai;  oiteologioal  atnictore,  oonnating  of  a  aeriai 
of  apiiKnia  bony  apophyiaa,  which  TBiied  bom  8  tolTlnohoa  in  length, 
and  from  1}  to  7  inmea  in  width.  These  maintained  a  oartsin  pual- 
leliam  wiHi  the  vertebral  oolumn,  ai  if  they  had  ootnipied  a  line  along 
the  back.  Dr.  Mantell  Euggeeted  that  these  procceaae  might  be  tha 
rtmaina  of  a  dermal  fringe  or  aerrBtton,  with  which,  aa  in  aoma  reo6nt 
apaoica  of  Sanriana,  the  back  of  the  FareatrLioud  might  haie  been 
Mmed ;  but  he  at  the  eame  tame  notioed  cutiy  anatouiical  pacullaritiee 
which  led  him  to  hceitste  in  detertnimiig  piudtively  that  these  puta 
had  formed  such  appendages.  He  next  entered  upon  a  direful  eianii- 
nation  of  tha  reasons  why  tbay  could  not  be  processes  of  the  vertabna 
Dr.  Hantell  also  disooveivd  many  dermal  bonea,  which  aerred  to  enp- 
port  the  luge  aoalea,  in  the  stone :  he  finally  proponed  the  gauoa  as 
oapesding  S^  ita  obnaeten  on  the  peculiarly  of  the  atemal  apparatus 
and  tbei  '  ~  ■  ■ " 

Sotie^  of  London  in  Decranixtr,  18S3. 

Dr.  Buckland  <*  Bridgewater  Traatisa ')  ii  of  opinion  that  this  sitinct 
Saurian  waa  probably  about  2JS   feet  long,   and  speaki  of  ita  mart 

Culler  chaiuter  as  oonsistiog  of  the  nuiiaini  of  tha  aeriea  of  long 
and  pointed  bones,  which.  Dr.  BucMand  thlnka,  eeem  to  have 
formed  an  enonuoua  demBl  binge  like  the  homy  ipiiiea  on  the  back 
of  the  modem  Iguana.  (Dr.  Hantell, '  Geology  of  the  Bontli-Eaat  of 
Ea^and,'  Svo,  London,  18S3.) 

The  remains  of  several  Bpadmsna  of  this  extinct  reptile  are  now, 
with  tha  rest  of  Dr.  Hantell's  colleotion,  in  the  British  Mnaamn.  The 
original  apedea  described  by  Dr.  Mantell  ha*  beau  named  H.  Oietni. 
(Hantell, '  Petiiflwtiona  and  ttieir  Tnohingi.') 

HTLO'BATBS  {from  fXoMrqi,  wood-walkar,  or  one  that  goM 
througtt  wooda),  Dliger'a  name  fbc  the  Lang-Armed  Apea,  or  GibDani; 
The  gMieral  ehanoten  of  theae.Apca  aa  to  dentition  and  form  agree 
with  those  of  the  Onmgs ;  bat  there  is  some  modification  of  the  dental 
syatem  in  the  Qibbons,  which  have  also  longer  anterior  extremitiea 
and  have  poaterior  oallodtiea,  though  th<7  have  no  talL  The  vermi- 
form appendix  of  the  ocecom  is  also  iharto'. 

4  2  10 

Draital  f orainU : — Incijwrs,  7-;  caninn,  -^i   inolan,  ^=32. 

In  tha  apparjaw  theflnt  indaor  is  large,  terminated  by  aatnjght 
line,  worn  obliquely  within,  and  cut  banavenaly  t^  the  impraaaion 
of  the  lower  Inolacr ;  the  aeoond  ia  amallar  than  the  first,  and  worn 
obliquely  on  the  aide  of  the  canine,  whleh  ia  wider  than  it  la  thick, 
trenohant  on  ita  poaterior  border,  and  preaenta  two  longitudinal 
fiirrowi  on  it*  iatenial  surtkce,  sepaiated  from  each  other  by  a  pro- 
jecting rib,*  the  posterior  furrow  being  laiger  and  deeper  than  the 
anterior  one.  TIw  two  next  teeti)  are  blae  molan,  and  tha  aeoond  ia 
ntber  larger  than  tbaSiat;  but  both  ace  oompoead  of  blunt  tuberdea^ 
<nia  on  the  external  and  tiie  other,  amaller,  on  the  internal  border. 
The  three  next  molan,  whitdi  increaaa  gradnally  in  aiaa  from  the  first 
to  tha  last,  have  the  aame  form;  thay  ar*  ooapcaad  ^ four  taberolea, 
two  of  equal  aiEe  on  the  extenial'snd  two  on  tne  internal  border,  the 
poaterior  tubarcle  being  smaller  than  that  which  precedes  it :  these 
tuberolea  are  formed  bv  fiiiTowa,  which  divide  the  tooth  unequally. 

In  the  lower  jaw  the  first  iumaor  ia  amall,  and  terminated  by  a 
•b^htline;  the  seiNuid  is  rounded  on  iti  external  aur&oe,  teriDinated 
in  a  point,  and  strengthened  on  ita  internal  anr&ee  by  a  longitudinal 
rib,  which  thiokena  it  iu  the  middle.  The  oamne  is  mote  equal  in 
ita  dimensioDB  than  that  of  the  other  jaw,  and  is  terminated  poetetjarly 
by  a  prooess  or  heel ;  but  its  internal  ntrfiue  presents  also  the  two 
farrows  and  the  rib  which  an  found  in  the  other.  The  first  fUae 
molar,  which  is  placed  obliquely,  haa  only  a  ain^e  point ;  the  Haoond 
has  two,  one  Intwnal  and  the  oUier  external,  mtnated  nearer  '*  "'  - 


D  the  posterior  border.    Three  molan  succeed,  which 
lonase  m  aiza,  and  reaemble  each  other.    They  preaent 

ftve'lubnolas,  two  of  which  are  anterior,  and  three,  diapoaed  in  a 

toianglt^  poaterior. 


progrearive! 
fiveluberol 


The  height  of  tha  Qibbons  larely  exceeds  four  faet,  and  when  they 
ai«  plaoed  in  an  erect  postore  their  upper  extramitiee  reach  the 
groiuid 

The  apedsB  are  found  all  ovar  India  and  ite  ''°i""<°  The  forwta 
*  Id  AjMaMt  Saohtk  the  caolaM  arc  itnarkaU;  laai. 


tham.    Grwarioua,  but  ahy  and  tjmld,  thay  U-^  _^ „ 

oouoert,   raaembllng   in   thla  respect  in  some  degree  tha  Howling 
Monkeys  of  America,  and  having  some  of  tiiem  gnttnrd  aacB  like  that 


Teeth  et  gylrtatw.  Inersasil  l^th.    7.  Caviar. 


Id  oonfinement  they  are  gentle,  and  ■> 


capable  of  great  .aHacih* 


{Bj/Matn  Soeloei:),  wliich  ha  had  an  oppcrtunlly  of  obeerring  In  thftt 


Vow- Vow  {Byktam  sfUii),  male. 

atata.  One  of  them,  a  male,  ahowed  a  mott  amiaUa  and  doeila  db- 
podtion ;  and  a  yanog  fbnala,  which  diad  aaHy,  waa  equally  genUe 
andpadfi&  The Stamai^ kept byBirataMafordBaglea waa,  aocording 
to  Ih'.  Honfleld,  very  tame  and  tnotable,  and  waa  nevn  happy  nnleaa 
it  wia  tn  the  eompai^  ti  wme  peoNiL    Hr.  Qeeiga  Bennat  pvM 


B.  aifiHt,  tfao  WoTT-Wow,  or  AMJtv  Cobban,  nuy  b*  t , 

namplfl  lA  Um  gmoi.  It  has  tliB  fordiMHl  rai?  loir ;  oiUtary  uoh 
nty  jgCTaoUng;  &oe  blackiih-blna  in  the  m^  and  bmwn  in  ti 
female ;  In  the  former  ■  white  bud  over  the  e;e6,  whioh  nnites  vi 
the  whHiah  whiiken.  Hair  of  tbe  bod;  Que,  exoept  aboat  the  neo 
whan  it  1*  longer  and  inclined  to  be  woolly  uid  curled ;  npper  pi 
oboooUto-browni  back  and  fore  part  of  tba  thigba  yellowiili-bnni 
but  the  oolonr  Taiiee  a  good  deal  aoDonJing  to  uie  aez  aikd  age,  ti 
jooDg  balnx  paler  than  the  adnlta  and  aged,  and  the  veiy  tooi 
aaifbriii  TaUowkh-whiteL  Hei^t  about  3  feet  7  or  8  in^M.  1 
gatttmlnft 


It  i>  very  affile  in  it*  habits.  Aa  soon  ai  the;  reaeh  the  fbrert  the; 
•et  pnniiit  at  difiance,  awinging,  leaping,  and  throwing  thnaaelTM 
from  tree  to  tree  with  great  rapidit;.  Notwithstanding  the  want  of 
thn  guttural  aao  tha;  howl  in  a  manner  vei;  neari;  naambling  the 
Siamangf  which  hae  oDa, 

In  c^itjvilir  thej  are  not  TOr;  IJTal;,  aa  might  be  expected,  from 
the  impoaBbilit;  of  their  exerting  that  freedom  of  motion  on  whioh 
their  Tivaoity  ia  a  atate  of  natore  (o  much  dependi ;  but  thou^  timid 
they  am  aoon  i^aamred,  take  pleaaure  in  bc^  oiueMNd,  and  Iieoome 
'      ■"  '        n  playful 

ia  fo      ■  ■ 
d  Ungapati, 

'Jine  Siamang  of  the  Hakys,  Sinia  igndactvla  of  Bir  8tao)lb(d 
Rafflea'i  ■  Catalogue  of  a  Zoological  CoUeotioD  made  in  Smnatra' (' Linn, 
Traak,'  slii  311),  Pilkemt  iptdaetglmt  of  Deamare*^  HyU^xUa  no- 
doetedtH  of  F.  Cnvier,  haa  a  peooliar  formatian  of  the  lumda  or  tttt 
of  the  lower  eztremitiea,  the  index  and  middle  fingeia  being  united 
aa  far  aa  the  middle  of  the  Koand  phidaox.  This  peooliaiity  wonld 
ieem  to  mdioata  a  ganeria  diatinetion,  notwitJiatanding  the  dmilirity 
of  the  teeth  and  uull  to  thoae  of  the  raat  of  thte  tribft  These 
Snmatimn  Apes,  alnggiih  and  timid  »t  the;  tia,  exhibit  strong 
"■■fa^"*!  affection  ;  for  tJioogh,  if  any  of  the  troop  are  wounded,  the 
net  absoond  and  leave  them  to  theit  fate,  the  mother  will  rmnain  with 
her  little  one  if  it  ia  hurt,  and  will  suffer  herself  to  be  captured 
rather  than  abandon  ib  The  faiualM  are  also  generally  very  atteu- 
tiTe  t0  their  ofbpring;  aoaording  to  the  oceounla  given  by  Heaan. 
Diard  and  Duvaucel. 


Asaiti(I). 

ff.  agttit,  the  Oungha ;  Pilheeu*  tigilit,  Deemarest ;  S.  vonwoAu, 
lliUler;  M.  Bafittii,  Oeoffroj ;  B.  Lor,  F.  Curler.  Black  spemmens 
are  'n^T*i*^  from  the  HimaUya,  and  brown  from  Malacca. 

H,  Lor,  the  Gibbon ;  Soma  Lor,  Linneua ;  Simia  longwuma, 
Sobmber :  8.  aBnmana,  Yigois  and  Honfleld ;  Le  Grand  Gibbon  of 


iaanj 


_ t,  the  Silvery  Gibbon,  or  Wow-Wow.    Stnfa  I«iic>««i, 

8ehr»b«r,  Hidoeh,  Audeb.    M.il«nn«, 

HTLOBIU&    [Cumooijo.] 

StU&'SMk  (from*  Hymen,'  in  reference  to  ita  twin  leafleta),  a  genus 
of  Hants  belonging  to  the  natural  order  ZtgumiaoKe.  It  hsa  a  calyx 
'      '*  id  with  two  braotaftt  the  base;  the  tubs  turbinate,  Goriaoeous; 


HTVBITOMTCBTES.  ut 

the  limb  i-5  parted,  deddnoua,  with  two  lobes  aometimes  united  Into 
one  ;  6  petals  nearly  equal,  slandular ;  10  atamsns,  distinct,  inflated 
in  Uie  middle ;  the  style  fiMinn ;  the  legume  woody,  oblong,  many- 
eeeded,  oontainmg  fsoua ;  the  embnro  attiught.  The  apeoiee  are  tne^ 
with  Ufbliate  leavea,  and  oaryiobs  of  white  or  yellow  flowen. 

B.  Coitrbani,  Loouat'Tree,  or  Qum-Amma  Tree,  haa  oblong  ovate 
leaflets,  unequal-slded,  and  unequal  at  the  ban,  ending  in  a  long  paint ; 
with  the  legmne  oblong,  compreaBed,  yellawikh,  shining.  It  ia  a  fine 
lof^  apreadingiiee,  and  gruwB  in  the  tropical  parte  of  America  and 
in  JamaioB.  The  aaeds  are  enveloped  in  a  cellular  mealy  substance^ 
whioh  is  sweet  like  honey,  and  is  eaten  by  the  Indians  with  great 
avidity.  When  fteah  it  is  slightly  purgative,  but  by  kennng  it  loaes 
this  plupMty.  Adeoootion  of  this  Bubetuioe,  when  allowed  to  ferment, 
foRoa  M>  intoxicating  drink  leeembling  beer.  From  between  the 
principal  roots  of  this  tree  there  exudes  a  flue  tranaparant  resin,  of 
a  red  or  yellowish-red  colour,  and  which  ia  oollected  in  large  lumpa 
and  sold  under  the  name  of  Gum  Anime,  or  Gum  *Ti'Trt^  This  reeln 
reeemblea  amber,  ia  very  hard,  and  sometimes  contains  leaves,  insect*, 
or  other  objects  imbedded  in  it,  which  remain  in  a  perfect  state  of 
preservatjan.  It  bums  readily,  emitting  a  very  fragrant  amell.  Dis- 
solved in  rectifled  spirits  of  wine  it  makes  one  of  the  finest  kinds  of 
varnish.  According  to  Lindley  this  reain  is  called  Jatahy,  Jalehy,  or 
Copal,  and,  in  Hinss  Qerses,  Jatoba.  Courbaril  is  the  oame  of  the  tree 
in  soma  parts  of  South  America.  In  countries  where  this  tree  giowa 
the  resin  ia  used  medioiQally,  and  has  also  been  amp]<^ed  in  that  way 
in  Europe.  It  acts  a*  a  stimulant  whan  taken  internally;'4nd  aa  an 
irritant  when  applied  extanwUy.  In  fumi^tion  it  has  bom  employed 
forpersonalabouringunderasttunaanddyspuiBa.  Dissolved  in  spirits 
of  wioe  or  oil  it  ia  uasd  as  an  embrocation  in  riienmatiam.  Intenially 
it  baa  been  recommended  as  a  substitute  ior  goaiaciun,  in  venereal 
disease,  and  chronic  rheumatism.  The  inner  bark,  either  in  the  form 
of  tincture  or  decoction,  is  administered  aa  a  vermifuge.  The  cunidorea 
have  a  method  of  mi  ring  it  with  sugar  and  rum,  ao  as  to  make  a  veiy 
agreeable  emulsion  or  ayrup.  The  vrild  beea  are  fond  of  building 
their  neats  in  the  trunk  of  this  tiee.  The  timber  of  the  old  trees  ia 
very  hard  and  tough,  and  ia  in  great  request  for  wheelwork,  parti- 
cularly for  coga.  The  wood  ia  ao  heavy  that  a  cubio  foot  ia  said  to 
weigh  a  hundred  pounds ;  it  bJies  a  fine  polish. 

Bereval  other  spedcs  of  Hmttma  are  deacribed,  but  of  these  com- 
paratively little  is  known.     The  Copal  of  Kadagaacar,  and  probably  ol 


id  proba 
TheL 


Trees  of  the  Wert  have  long  been  oelebmtad  for  th^  gigantic  stature, 
and  other  species  an  the  Coloaal  of  South  Ameriom  forests.    Some  of 
them  are,  according  to  Hartin^  SI  feet  in  circumference  at  the  bottom, 
and  60  feet  where  the  boles  become  nlindlricaL 
(Don,  JioUawyfeoMa  Plautt,-  lAnfOej,  Flvra  Medico.) 
HTKENO'CBRA,  Latnille'B   name  for   a   genus  of  Hacruroua 
Cruataceana  belonging  to  the  tribe  of  Alpheana,  In  the  family  of  the 
Salioogoee,  or  Shrimpa,  acoording  to  the  system  of  H.  Uilna-Ed wards, 
who  places  it  between  Atya  and  AipXnt. 
HYMENODICTYON.    tCiBCHOSiOtK.] 

HTBIEKOHYCETES,  the  first  aub<iiTler  of  the  Pangi,  a  natuial 
order  of  Plants.    [FniiOL]    They  are  oharacteriaed  by  Uieir  repro- 
ductive oigana,  called  the  hymemum,  being  naked.      Ttiia  aubH)rdar 
ia  divided  by  Fries  into  four  trities  [Fdnoi]  ;  by  Berkeley  into  six 
tribn.     Those  of  the  latter  tn—Piitali,  Olamti,  Mitrati,  Oupaiati, 
IVwkUmi^  and  5c2srMtace<> 
The  tribe  PSaM  contains  the  following  British  genera : — 
Aganeitt,  in  whioh  the  hymeniom  coomsta  of  pbtes  radiating  from 
common  oantre,  with  shorter  ones  in  the  intentjces,  oomposed  of  a 
doable  oloaely-contMcted  membrane,  mors  or  lesa  diatinct  from  the 
pileua  :  the  veil  ia  variona  or  abaeat    (AaaBtcoa.] 

Caxihardiut  has  the  pileua  furnished  below  with  dichotomoua, 
tadiating,  branched,  labpoisllel  folds,  not  aeporable  from  the  flesh, 
•ametimas  soaatomodng  or  obsolete. 


fleiuona  pcrea.    fltKsnL ^ 

SAaophylitm  has  the  gilla  tsdiating  from  the  baae,  composed  of  a 
folded  membnne,  which  is  ruptured  along  their  edge ;  the  two  poriionB 
of  the  fold  being  rsvolute,  bearing  aad  only  on  tiis  outer  suifoce. 


Dwdtdea  baa  tJ 
aiuoua  elonnled  ^  _- . 
f oJfpOTM  has  the  hi 


of  onoatomosing  gilli,  o 


Lbrotun 


Bultlt*  haa  tSe  hymanium  distinct  from  the  subatonoe  of  the  pileos, 
oonmating  of  cylindrical   separable  tubes,   with   oblong    apoiidik. 

[BoLITDa.] 

PitMrna  haa  the  hymanium  formed  of  a  distinct  aubstance  but 
increte  with  the  fibrea  of  the  pileua;  the  tubea  at  first  vnut-like, 
somewhat  remote  cloeed,  rodiate-llmbriate,  at  length  approximated, 
longated,  open. 
Aydmim  has  the  hymemum  of  the  ume  substance  as  tbe  pUeii^ 
gmpoaed  of  free  spine-like  processes. 
Siilolrtma  has  the  hymenium  somewhat  diatinct  from  the  pilmi, 


Ia7 


HTMENOMTCETES. 


HTUENOMTCETES. 
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tlieir  hBMB  oonnected  togetlier  by  UoneUate,  sinuoufl,  or  porous  folds ; 
the  asd  dender,  ntaated  only  on  the  toothed  prooesBefl. 

Madukim  has  the  hymeninm  tuberoukted ;  the  tuberdeB  shapeleaa. 
resemblmg  papille  or  rude  somewhat  angular  Bplnes,  more  or  lets 
obtuse,  distant,  distinct  or  irregukrlv  fascioolate,  Am  inner  substanoe 
homogeneous  with  the  reoeptade ;  the  asd  occupying  indifferently  all 
parts  of  the  hymenium. 

PhlAia  has  the  hymenium  homogeneous  and  concrete,  with  the 
pileus  smooth,  Tenoeo-nigoee,  wrinkles  interrupted,  disposed  irr^gu- 
larhr,  straight  or  flexnous,  bearing  asd  all  over. 

Thelephora  has  the  hymenium  homogeneous  and  concrete  with  the 
pileus,  even  or  papillate,  the  whole  surface  bearing  asd. 

Of  these  genera  A  jTortcttS  contains  by  far  the  greatest  number  of 
spedes.  On  this  account  it  has  been  found  neoessary  to  dass  the 
spedee  under  Tarious  su1>genera.  The  following  table  contains  the 
subgenera  of  Fries  arranged  in  sfven  series : — 

/  f  Amanit<L 

LepioUL 
I^imacium. 
ISricholotna, 
Clitocybe. 
Omphalia, 
Collyhia. 
Mycena, 
OmphcUici, 
^Pleurotiu. 

LamellsB  changeable  m  hue ;  ▼eil<  £^^^yf^^ 
none ;  sporidia  rose-coloured.  NolanecL 

Inocyhe,  Inocybe, 

Lamellffi  changeable;  yeil  sprinjpg  longitudi- 
nally from  the  innate  fibres  of  the  pileus ;  sporidia 
tawny  brown. 

'  PhoUoUL 


Agaricut, — 
TAmelliB  simple, 
unequid,  juioe- 
len^  persistent^ 
discrete  from  the 
pileus. 


Leueatporus, 
LamellsD  undiangeable;  veil  vari-< 
able  or  none ;  sporidia  white. 


Derminui, 
Lamellflo  discoloured;  veil  floccose;' 
sporidia  subferruginous. 


ffebtloma, 
FlamtMda, 
Nauooria, 
Qalera, 
3bpinia, 
[Otipidotut, 
Phceotut.  Pratellariui, 

LamellaB   changeable^   nebulous;   veil   yarious; 
sporidia  dark  brown. 

I  VoUwria, 
PraidUu, 
Lamelln  changeable,  lax,  nebulous; 
yeil   floccose;   sporidia  brownish' 
purple. 


:< 


PaalUota. 
Chmphut, 
IfypholofiM, 
Ptilocybe, 
^Ptathyra, 


OoprinariuL  Ooprinarku. 

Veil  partial;  lamellas  lax;  nebulous;  sporidia 
VjblacL 

Host  of  the  species  induded  under  the  series  Leueaspottu  are 
eatable,  and  contain  tiiose  spedes  which  are  mentioned  as  edible  in 
the  artide  Agabioub.  It  also  contains  the  yarious  spedes  of  Amemita, 
which  are  among  the  largest  and  most  remarkable  forms  of  the  fungi 
A.  Ccuarea  is  remarkable  for  its  beauty,  but  not  so  much  so  as  for  iSie 
traditional  bdi^^t  it  was  in  a  diw  of  these  mushrooms,  which 
were  regarded  by  the  Romans  as  one  of  the  greatest  luxuries  of  the 
table,  that  Agrippina  administered  poison  to  her  husband  Claudius 
Csesar,  in  order  to  hasten  her  son's  accesdon  to  the  imperial  power. 
A,  mutearia  possesses  an  intoxicating  or  narcotic  property.  It  is 
used  by  the  inhabitanta  of  the  north-eastern  parte  of  Asia  in  the 
same  manner  as  wine,  brandy,  arrack,  spruce,  &c.  are  by  other  nations. 
One  large  or  two  small  fungi  is  a  oonmion  dose  to  produce  a  pleasing 
intoxication  for  the  whole  of  the  day.    [FxnroL] 

Upwards  of  700  spedes  of  the  genus  Agaricut  haye  been  described ; 
of  these  888  are  natiyes  of  the  British  Islands. 

Eight  spedes  of  tiie  genus  CanthareUiu  inhabit  Great  Britain.  The 
C.  aurant%acu»  is  said  to  be  a  poisonous  plant.  It  is  common  in  fir- 
woods  and  pastures.  It  has  a  beautifril  orange  colour  and  a  strong 
smelL  C.  cibariue,  the  Common  Chanterelle,  is  common  in  woods  in 
the  Bummer  and  autunm.  The  pileus  is  of  a  pale-  yellow  colour,  and 
the  whole  plant  has  an  agreeable  smell  like  that  of  apricots. .  On  the 
continent  of  Europe  this  fungus  is  eaten,  but  is  not  often  used  in  Qreat 
Britain.  It  is  howeyer  dangerous  when  eaten  raw,  and  should  always 
be  oooked.    They  form  a  ddidous  ingredient  in  rich  grayies. 

One  of  the  spedes  of  Mendiut  has  been  supposed  to  be  the  cause 
of  dry-rotb  [Dbt-Rot;  Mebulixts.]  Berkeley  describes  fiye  spedes 
of  this  genus  as  natiyes  of  Qreat  Britain. 

Of  SdivcophyUum  but  one  spedes  has  been  foimd  in  Qreat  Britain, 
the  £L  commune.  It  is  a  yery  beautiful  fungus,  and  has  been  found 
in  almost  eyery  part  of  the  world. 

The  genus  Dckhlea  has  been  so  named  from  the  remarkable  sinuo- 
Bities  and  sculpture-like  pores  of  ite  hymenium.  D,  qtiercina  is  found 
commonly  on  oak-trees  or  stumps  and  roote  of  that  wood.    It  is  an 


astringent,  and  has  been  applied  to  wounds  to  arrest  hsBmorriiage.  It 
is  commonly  called  "  the  lungs  of  the  oak,"  and  was  formerly  on 
this  aooount  used  as  a  remedy  in  phthisis.  It  is  at  the  present  day 
sold  in  Coyent  Garden  maricet  for  that  purpose.  There  are  seyeral 
other  spedes  of  this  genus  which  are  indigenous  in  Ghraat  Britain. 
2>.  tuaveolenB  is  a  northern  plant.    It  yidds  an  agreeable  perfume. 

Upwards  of  forty  spedes  of  the  genus  Polypont*  are  found  in  Great 
Britain,  and  many  more  European  spedes  haye  been  described.  Many 
of  the  spedes  are  used  in  axis  and  medidne.  P,  igniariut  has  long 
been  &med  as  a  styptic.  Amadou,  or  German  Tinder,  is  made  from 
this  plant  by  separating  the  porous  hymenium  fiK>m  the  harder  parts, 
and  steeping  it  in  a  solution  of  nitre  after  it  has  been  beaten  into  a 
soft  spongy  state.  Many  other  spedes  of  Polyporua  may  be  used  for 
the  same  purpose.  The  Laplanders  also  use  them  for  applying  the 
actual  cautery  in  the  same  way  as  the  Japanese  and  ChixieBe  use  the 
moxa.  When  they  suffer  from  pain  in  the  limbs,  they  pull  the  fangu.i 
in  pieces,  and  plamg  it  on  the  skin,  set  fire  to  it  and  allow  it  to  bum 
away  till  it  blisters  the  skin,  when  it  acta  as  a  counter-irritant  P, 
offictnaUs  is  a  cathartic  P,  tav/veoUns  has  a  pleasant  smelL  Some  of 
the  spedes  secrete  adds,  and  boletic,  fungic,  and  oxalic  adds  haye 
been  obtained  from  them.  P.  tqnamoaut  is  one  of  the  Uugest  of 
British  fungi,  weighing  sometimes  as  much  as  80  lbs.  P.  cUttructor  is 
one  of  the  fungi  found  on  decaying  timber  when  it  is  attacked  with 
what  is  called  d^-rot. 

Many  of  the  planto  formerly  induded  under  the  genus  BoUiua  are 
now  rdSarred  to  Polyponu.  Berkeley  enumerates  sixteen  spedes  of 
the  genus  BoUtui  as  natiyes  of  Great  Britain.    [Boletus.] 

The  genus  Jlydmtm,  although  named  after  SSvw,  the  truffle,  includes 
a  different  series  of  plants.  The  hymenium  is  formed  of  spinous  bodies 
which  giye  to  the  species  of  this  genus  a  yery  formidable  appearance. 
Hence  they  are  called  in  the  coimtry  spine-stools,  prickle-stooli^  &a 
Seyeral  spedes  are  natiyes  of  Great  Britain.  Some  are  eatable,  but 
caution  should  be  used  in  their  selection.  Be  Candolle  says  that  those 
which  haye  a  dark  colour  are  dangerous. 

The  genus  FiituUna  has  one  representatiye  in  Great  Britain,  P» 
hepaUcOf  the  Pipe^tooL  It  grows  upon  the  trunks  of  old  oaks  and 
other  trees.  It  is  eaten  in  France.  When  cut  into  it  is  beautifully 
marbled  with  red  and  white  streaks  resembling  a  fine  piece  of  beef 
It  is  called  in  France  Foie  de  Boeuf,  Langue  de  Boeuf,  Glue  de  Chdne, 
&a  It  has  an  add  taste,  but  is  rather  tough.  It  has  been  known 
sometimes  to  attain  the  weight  of  80  lbs. 

The  genera  Sittotrana,  Jrpex,  Radtdum,  and  PhUbia  are  small 
genera,  and  not  used  as  food,  or  in  any  other  way.  TkeiUpkora  is  an 
extendye  genua,  and  forty-two  spedes  are  indigenous  in  Great  Britain. 
They  are  common  on  decaying  branches  of  treee^  &c.,  and  exhibit  a 
yariety  of  colours. 

The  tribe  OUswUi^  which  are  distinguished  by  a  single  or  branched 
yertical  reoeptade,  embrace  the  following  British  genera : — (TZovaria, 
Oalocera,  Oioglostum,  SpeUhfUari€k,  MitnUa,  TyphMo,  and  PiitillariiL 
These  planto,  in  their  branched  and  club-shaped  forms,  resemble  the 
corals,  and  were  actually  placed  hj  the  older  naturalista  in  the  same 
class.  Some  of  the  species  of  the  ClavoH  are  edible.  All  the  Clavaria 
are  esteemed  as  food.  C,  rugota  has  an  agreeable  flayour  like  that  of 
the  common  mushroom.  O.  fla/va  and  O.  pyxidata  are  prised  on 
account  of  their  taste.  C.  cinerea  is  the  spedes  most  oommonly  eaten 
on  the  Continent 

The  MUrati  haye  a  bullate,  filiform,  maigined  reoeptade.  They 
embrace  fiye  British  genera  i-^MorcheUa,  fftlSeUa,  Veapm,  LeoUia,  and 

The  genus  Morchella  yidds  the  esculent  fungus  morel.  [MoR- 
OHELLA.J  Three  species  are  found  in  Great  Britain.  There  are  also  three 
British  spedes  of  ffdvdla  as  that  genus  is  at  present  defined.  Hie 
spedes  of  ffdvdla  are  edible.  S",  eritpa  is  conddered  the  best 
spedes  for  eating,  but  none  of  the  spedes,  foreign  or  British,  are 
poisonous. 

The  tribe  OupukUi,  which  has  a  patelliform  margined  reoeptade 
with  a  superior  hymenium,  contains  the  following  British  genera : — 
Petixa,  PaUUariOf  Aacoboku,  Bulgaria,  JHtioiaf  Tympanit,  OeMmgwrn^ 
Stictif,  Cryptomyees,  OypheUa,  Of  these  Pesiauk  is  the  most  extendye 
genus,  containing  upwuds  of  800  spedes,  of  which  106  are  natiyes  of 
Great  Britain.  Some  of  these  plante  are  yery  remarkable  from  the 
regular  cup-like  form  and  the  deep  colours  they  present  P*  eoeeifiea 
is  perhaps  the  most  degant  plant  belonging  to  the  natural  order  of 
Fungi,  The  outer  surface  of  the  cup  whidi  it  forms  is  white  and 
downy,  whilst  the  indde  is  of  the  richest  carmina  It  frequently 
grows  on  sticks  coyered  with  moss,  the  green  colour  of  which  forms 
a  beautiful  contrast  with  the  white  and  crimson  of  the  PtstMO.  P, 
CBmgvnoia  has  a  deep  green  colour,  and  possesses  the  property  of 
staining  wood  on  which  it  grows  of  the  same  colour  as  itsdl  The 
Pmtm  are  not  generally  eaten,  but  none  of  them  are  poisonous. 

The  filth  and  sixth  tribes  of  the  HymeMmyedlM  are  the  Tmrn/dlvid 
and  Sderotiacei.  The  TremdUni  embrace  six  British  genera.  [Tbx- 
melleetl]  The  Britidi  genera  induded  under  Sderotiacei  are  Pyro- 
mum,  Acrotpermwnf  Sderotina,  Peruda,  and  Spermoedia.  These  are 
among  the  lowest  forms  of  the  Hymenomyoetous  Fungi,  and  indude 
spedes  which  are  found  attacking  the  yarious  Cerealia,  producing  the 
disease  called  ergot  [Ebqot;  Sfbbmobdia.]  An  account  of  the 
remaining  forms  of  the  Pmgi  is  girsn  under  QtMaammaowsu, 
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(Bune^  OuiUna  of  Botany;  Berkeley,  BnffUth  Fhra,  yoI  t.; 
FnsB,  Sjfitema  MyeolofficMm,) 

HTMENOPHTLLE^,  a  family  of  Ferns  including  the  British 
genera  Mymenophyllum  and  Triehofnanes.  The  fronds  consist  of 
branched  Teins,  eadi  accompanied  throughout  by  a  membranous  wing 
or  margin ;  a  duster  of  capsules,  nearly  spherical,  is  seated  ou  one 
of  these  veins  which  projects  beyond  the  edge  of  the  leaf,  the  cluster 
being  inclosed  in  a  kmd  of  cup-l&e  involuore. 

L  Trichomanei  has  thecsB  on  an  elongated  filiform  receptacle  within 
a  cup-shaped  involucre  of  the  same  texture  with  the  frond. 

T.  radieaniy  Babington,  the  Bristle-Fern  {T,  apedomm,  Wildenow), 
has  fronds  three  or  fdur  times  pizmatifid,  glabrous;  segments  uniform, 
linear;  involucres  solitary,  in  the  aadls  of  the  upper  segments ;  seta  at 
first  included,  ultimately  very  prominent.  The  firond  in  fact  consists 
of  hard  wiry  branched  ribs,  eaon  fiimished  throughout  with  a  rather 
membranous  wing.  Bhiaome  black,  downy,  very  long.  Fronds 
rather  triangular,  very  much  divided,  from  4  to  8  inches  long.  Invo- 
lucres scarcely  winged. 

This  is  a  very  interesting  fern,  on  aocoimt  of  its  beauty,  its  rarity, 
its  susceptibility  to  injury  from  exposure  when  in  cultivation,  and  its 
entire  absence  &om  all  European  countries  or  islands,  with  the  single 
exception  of  Ireland.  In  texture  as  well  ss  in  scent  it  resembles  some 
of  the  marine  Alg/a,  and  it  has  been  observed  to  assume  a  life-like 
appearance  on  brang  immersed  in  water  after  being  kept  perfectly 
dry  for  years.  At  ^e  present  time  this  plant  is  to  m  found  nowhene 
btrt  in  Ireland,  though  formerly  it  is  said  to  have  grown  at  Bell  Bank, 
in  Yorkshire.  It  has  Iseen  lately  supposed  by  some  botanists  that 
there  are  two  Irish  spedes  of  Trichomana,  the  Killaxneyand  the 
Glouin  Caragh  planta  Mr.  Newman  however  believes  the  latter  to 
be  merely  a  variety  of  T,  apeciotum,  and  calls  it  T,  $.  AndrewiiL  It 
differs  from  the  former  in  having  lanceolate  fronds  and  winged  invo- 
lucres. It  is  found  in  very  damp  shady  places.  No  other  fern  will 
thrive  well  in  a  case  with  the  TridUmanei,  the  treatment  required  for 
one  being  destructive  to  the  other.  The  Trichofnanet  will  live  or  even 
grow  Umj  in  a  glass  with  other  ferns,  but  will  never  attain  a  vigorous 
state  of  growth* 

IL  Bymenopkiflum  has  the  thecse  on  a  narrow  subdavate  receptade 
within  a  S-valved  involucre  of  the  same  texture  with  the 
frx>nd. 

ff.  TunMdffmti,  the  Tunbridge  Filmy  Fern,  has  pinnate  fronds,* 
pinna  distichous;  segments  linear,  undivided,  or  bifid,  spinosdy  ser- 
rate; involucre  compreaaed,  spinosely  serrate;  raohis  broadly  winged. 
It  is  slender  and  delicate,  the  rhizome  very  long  and  thread-shaped. 
Pinna,  radus,  and  involucres  in  the  same  place.  Valves  of  tiie  invo- 
lucre adpressed  throughout  the  greater  part  of  their  length,  slightly 
gibbous  at  the  base.  It  is  found  amongst  moss  and  in  shady  places, 
on  the  mxr&uoe  of  rocks  and  stones,  in  many  places  in  England,  Wales, 
and  Ireland.  This  plant  is  the  Trichomanet  Twnbridgmae  of  Linnaus, 
Hudson,  and  vuaiv  of  our  earlier  authors. 

ff.  Wiltoni,  Wilson's  Filmy  Fern,  has  pinnate  fronds,  pinna 
recurved;  segments  linear,  undivided,  or  bifid,  spinosdy  serrate;  invo- 
lucre inflated,  entire,  rachis  slightly  bordered.  It  resembles  the  pre- 
ceding spedes,  but  the  pinna  curve  badcward  and  the  involucres 
forward.  The  valves  of  the  involucre  are  convex  or  gibbous  through- 
out, touching  only  by  their  edges,  whidb  are  quite  entire.  The  range 
of  this  spedes  seems  to  be  much  more  extensive  than  that  of  S, 
TuathridgenH ;  it  also  appears  to  be  a  more  northern  spedes,  and 
generally  to  prefer  a  greater  elevation ;  still  the  two  plants  are  often 
intermixed,  particulsrly  about  the  waterAdls  in  the  vicinity  of  KU- 
Ismey,  and  it  is  frequently  very  difilcult  to  disdngmsh  the  one  from 
the  other.    (Newman,  Briltith  Ams.)  • 

HTMENOTTERA,  one  of  the  orders  into  which  Insects  are 
divided.  Hymenopterous  Insects  possess  f  9ur  membranous  wings,  of 
which  the  anterior  pair  are  the  larger ;  they  have  all  the  usual  parts 
of  the  mouth  well-devdoped,  that  is  to  say,  they  possess  labrum, 
labium,  mandibles,  maxilla,  and  two  pairs  of  palpi;  beddes  the 
ordinary  compound  eyes,  they  are  furnished  with  three  ocdli,  or 
simple  eyes,  which  are  usually  situated  on  the  vertex  of  the  head. 
Their  tun  are  5-jointed.  The  females  are  provided  with  an  ovi- 
positor, consisting  diiefly  of  three  dongated  dender  processes,  of 
whidi  two  serte  as  a  dieath  to  the  third.  This  ovipodtor,  in  many 
spedes,  is  so  organised  that  it  can  not  only  perform  its  ordinary 
function,  but  serve  ss  a  weapon  of  defence,  and  is  the  part  which 
in  bees  and  wasps  is  called  the  sting :  in  these  insects  it  is  barbed  at 
the  apex.  The  antenna  are  generally  filiform  or  setaceous.  The 
meeotnorax  and  metathorax  are  well-developed;  the  prothorax  is 
narrow. 

Insects  of  the  order  HynenopUra  undergo  what  is  termed  complete 
metamorphosis,  that  is,  ^e  larva  is  unlike  the  perfect  insect,  and  the 
pupa  does  not  possess  the  power  of  locomotion.  The  larva  of  some 
>  of  these  Insects  very  much  resemble  those  of  the  order  Lepidoptera 
(Butterflies  and  Moths),  but  differ  in  the  number  of  their  legs,  &a  : 
these  feed  upon  plants.  [SsouRnrsBA.]  The  larva  however  gene- 
nUy  speaking  are  destitute  of  legs,  and  do  not  possess  a  distinct 
head ;  and  these  sre  for  the  most  part  fed  by  the  parent  insect,  or, 
as  in  th«  «8ae  of  bees  and  wasps,  by  the  neuters.    In  the  pupa,  all 


the  parts  of  the  perfect  insect  are  vidble,  sinoe  they  are  indosed  only 
in  a  delicate  semi-transparent  membrane. 

In  the  imago  or  perfect  state  most  Hymenopterous  Insects  live 
upon  flowers,  or  at  least  often  frequent  them,  some  for  the  purpose  of 
gathering  honey,  and  others  find  them  a  convenient  resort  wherein 
they  may  prey  upon  the  leas  powerful  species  of  their  own  dass. 

The  comparativdy  dmple  neuration  of  the  wings  will  serve  to 
distinguish  insects  of  the  present  order  from  those  of  the  order 
Newroptera,  where  the  wing  is  divided  by  minute  nervures  into  an 
infibnite  number  of  little  cells  resembling  network ;  whereas,  in  the 
spedes  of  the  order  ffymenopteraf  the  basal  portion  of  the  wings  is 
furnished  with  longitudinal  nervures  only,  and  the  apiod  portion  is 
divided  into  comparativdy  few  cells,  and  these  nervures  and  cells  are 
BO  uniform  in  spedes  nearly  rdated  to  each  other  by  affinity,  that  the 
absence  of  some,  or  even  a  slight  difference  in  their  form,  has  afforded 
good  characters  for  the  definition  of  groups.  It  is  to  Jurine  that  we 
are  indebted  for  this  discovery  and  a  very  successful  application  of 
itb  We  may  remark  that  the  modifications  of  the  margind  and 
cubitd  cells  and  their  nervures  are  those  which  have  been  chiefly 
employed  by  this  author  in  characterising  the  various  groups.  The 
following  figures  from  Mr.  Schuckard's  work  on  *  Fossorid  Hymen- 
optera,'  repiresent  one  of  the  anterior  wings  of  a  Hymenopterous 
Insect,  in  which  all  the  nervures  and  cdls  are  present 


1,  stigma ;  S,  ndial  or  marginal  veU ;  S,  first  eubitel  cell ;  4,  second  onbitd 
eell ;  5,  third  enbital  cell ;  6,  fourth  onbiUl  oell ;  7,  first  disooidal  cell ;  8, 
seeond  disooidal  cell ;  0,  third  diseoidal  edl;  10,  first  apied  eeU;  11,  seoond 
apiod  oeU ;  12,  oostd  oeU ;  18,  eztemo-medld  oeU ;  14,  intemo^edid  oeU ; 
15,  and  oelL 


d 

0 


•  — ■ ^ -^ 

a,  costal  nermre;  b,  post^Mstd  nervnre;  0,  extemo-medld  aermre;  d, 
anal ;  t,  posterior  margin ;  /,  apiod;  p,  radld ;  h,  h,  h,  transrerso-enhltd ; 
i,  i,  recurrent ;  y,  transverso-medid ;  k,  ditooldd ;  I,  sabdiaooidd. 

The  order  Mymenoptera  is  divided  by  Latreille  into  two  great 
sections,  to  which  he  applies  the  name  of  Terebrantia  and  Acvleata, 
In  the  spedes  belonging  to  the  first  of  these  sections  the  femde  sex 
possesses  a  distinct  ovipodtor,  whereas  in  the  second  the  ovipodtor 
is  replaced  by  a  sting.  Many  of  the  anta  however  form  an  exception, 
since  they  do  not  possess  a  sting,  and  defend  themselves  by  ejecting 
an  add  liquid.  In  the  AcviJUata  the  antenna  are  always  simple,  and 
composed  of  13  joints  in  the  mdes  and  12  joints  in  the  femdes.  The 
pdpi  are  generally  filiform;  the  maxillary,  often  the  larger,  have 

6  points,  and  the  labid  are  4-jointed.    The  abdomen  is  composed  of 

7  joints  in  the  mdes,  and  6  joints  in  the  femdes.  These  two  great 
sections,  of  which  the  prindpd  characters  have  just  been  given,  are 
again  subdivided,  the  Tereorcmtia  into  two  suD-secUona,  and  the 
AcvJ^eata  into  four. 

The  first  sub-section  of  the  Terebranticif  to  which  Latreille  applies 
the  name  of  Securifer<if  is  thus  characterised  by  that  author : — 
Abdomen  sessile,  that  is,  it  is  dosely  joined  to  the  thorax,  of  whidi 
it  appears  to  form  a  continuation,  and  does  not  possess  free  motion. 
The  femdes  are  provided  with  an  ovipositor,  which  is  most  com- 
monly serrated,  and  not  only  used  to  depodt  their  eggs,  but  to 
prepare  a  place  for  their  reception.  The  larva  have  dways  six  homy 
legs,  and  often  others  which  are  fleshy.  This  sub-section  contains 
two  families,  the  Ttnthrtdinidca  and  Urocerata, 

The  second  sub-section,  or  the  Pupwora  [PuftvoilaI,  have  the 
abdomen  attadied  to  the  thorax  by  a  dender  stalk,  which  is  often 
very  long,  and  admits  of  free  motion.  The  larva  are  always  destitute 
of  feet,  and  for  the  most  part  paradticd  and.  carnivorous.  This 
group  is  divided  into  six  &milies :  SvoMiaUs,  Ichnewnonides  [Ich- 
neumon], OaUicola  [Qauaqolm],  OhalcidUet,  Oxyuri,  and  Chrytidet 
[Chbtsididji]. 

We  now  come  to  the  sub-divisions  of  the  second  great  section,  the 
AeuUcUa.  These  are  four  in  number,  the  ffeterogyna,  Foaoret, 
Diploptera,  and  AtUhophUa. 

In  the  HeUrogyna  the  species  are  many  of  them  composed  of  three 
kinds  of  incUviduals  (as  in  the  Hive-Bee),  mdes,  fenldes,  and  neuters. 
They  have  the  antenna  geniculated,  and  the  ligula  is  smalL  Some 
live  in  society,  and  these  possess  tiie  three  kinds  of  individuals,  ot 
which  the  males  and  fenudes  are  provided  with  wings,  and  the  neuters 
I  are  apterous.    The  Ants  (Forvyka,  Linn.)  belong  to  this  seotion. 
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[Anr ;  Fobhioid a]  The  rwmaiiiing  Hettrogpia  are  eolitaiy,  and  there 
are  but  two  IdndB  of  indiyiduali ;  we  malee  are  winged  and  the  femaleB 
apterous.  The  antennn  are  either  filiform  onfetaceoua.  This  section 
is  composed  chiefly  of  the  Tiinnaan  genus  MvliUa. 

The  Fot90r€i  comprise  those  spedes,  possessing  a  sting,  of  which  all 
the  individuals  are  famished  with  wings ;  they  do  not  Uve  in  society, 
and  consequently  there  are  but  males  and  females;  the  legs  are 
farmed  for  running,  and  in  very  many  for  bnirowing,  and  hence  the 
name  which  has  been  applied  to  them.  The  tongue  ia  always  more 
or  less  widened  at  the  eztomnity,  and  not  slender  and  elongated.  They 
are  divided  into  eight  fismuUes : — 1.  ScoUada  [SoouAOH].  2.  Sapygida 
[Saftoida].  8.  PwnpiUcUB  [PokfzlidjiI.  4.  Sj^ieeidaB  [Sfhscodji]. 
5.  BembicidtB  [Bimbix],  containing  those  spedes  in  which  the 
prothoraz  is  transverBc  and  narrow,  elongated  laterally,  and  extending 
to  the  base  of  the  anterior  wings ;  legs  moderate  or  short ;  head, 
when  viewed  from  above,  broader  than  long,  the  eyes  extending  to  the 
posterior  margin ;  abdomen  conical;  kbrum  distinct  Of  this  fiunily 
three  genera  are  characterised  by  Latreille  :  —  BemheXf  Moneduia, 
and  Stiau.  6.  Larrida  [L^BBiDiBj.  7.  NysnmdcB  [Ntssonida].  S, 
OrahonidcB  [Csabbosidji].  In  the  insects  of  this  last  family  the 
head  is  genezally  very  laige^  nearly  square  when  viewed  from  above ; 
the  antennsa  are  often  thidc  near  or  at  the  apex,  and  the  abdomen  is 
ovaL  It  contains  the  followiog  genera : — TrwpoxyUm,  Quryta,  (Mbro^ 
StigfMU,  OeUa,  JHodonttu,  Ceraiopkonu,  I^astiUceeus,  Pemphndan, 
CmoMU,  MtUimu,  Aljfuon,  Pien,  Arpaetut,  Mmetct,  Cereerii,  and 
PhUatUhm, 

The  Diploptera  contains  those  spedes  which  have  the  superior 
wings  fblded  longitudinally  when  at  rest.  The  antennsa  are  usually 
geniculated  in  this  group,  and  thickened  at  the  extremity.  The  eyes 
are  emarginated,  and  the  prothorax  is  prolonged  posteriorly  on  each 
side  to  the  origin  of  the  wings.  The  anterior  winp  possess  two  or 
three  dosed  cubital  odls^  of  which  tiie  second  receives  two  recurrent 
nervurss.  The  body  is  smooth,  or  nearly  so,  and  almost  always 
varied  with  black  and  yellow  ooburs.  Many  of  the  spedes  Uve  in 
sodety,  and  have  three  kinds  of  individuals. 

Latreille  divides  this  tribe  into  two  familifw,  the  Mtuarides  and 
the  Vetparitg.  The  Waap  and  Hornet  are  fimdUar  examples  of  the 
section  iKpIopfmk    [Ybbfida.] 

The  last  tribe,  the  Awthophila,  or  the  Bees,  are  distinguished  by 
the  greatly  elongated  maxillie  snd  labium,  whidi  form  the  proboscis 
used  in  collecting  honey.  They  have  the  two  posterior  1^  generally 
formed  for  collecting  and  conveying  poUen.  The  first  joint  of  the 
tarsi  of  these  1^  is  very  laxge  and  much  compressed.  The  larvss 
live  upon  honey  and  pollen  collected  by  the  parent  insect.  The 
perfect  insect  feeds  upon  honey.    [Bbb;  itBUBBATl 

HTMENOSOIIA,  Dr.  Leach's  name  for  a  genus  of  Braohyurous 
Crustaceans.    [PnnroTBiBZAiia] 

HTODON,  a  genus  of  Fishes  bdonmng  to  the  family  Olupeid<B, 
The  spedes  resemble  the  Herring.  They  are  found  in  the  fresh 
waters  of  North  America. 

HTOSCT'AMUS^  a  genus  of  Plants  belonging  to  the  natural  order 
SolanaeecB,  among  whidi  it  is  distinguished  by  having  an  irregular 
corolla  slit  on  one  ride,  a  5-toothed  permanent  calyx,  and  a  capsule 
opening  by  a  transverse  lid. 

jET.  niger,  Henbane,  is  a  biennial,  hairy,  clammy,  branched,  fetid 
plimt^  from  one  to  two  foet  high,  growing  in  waste  and  uncultivated 
places.  It  has  oblong  stem-clasping  coarsely-lacerated  leaves,  dull 
yellow  flowers  traversed  with  livid  purple  veins,  and  a  huge  spiny 
calyx.  When  in  fruity  the  whole  of  the  upper  part  of  the  plant  is 
occupied  by  the  laige  spreading  spiny  calyxes  arranged  in  l-sided 
leafy  spikes.  It  is  v^d  in  Enghma  in  calcareous  soils.  The  leaves 
uid  seeds  are  offldnaL  The  leaves  should  be  collected  when  the  plant 
is  flowering.  The  lower  leaves  are  large  and  have  short  petioles ; 
the  upper  are  smaller  and  sessile:  th!^  are  more  or  less  deeply 
sinuate,  pinnatifid,  or  toothed,  soft  to  the  touch,  hairy,  sU^htly  viscid, 
and  of  a  grayish-green  colour.  Odour  disagreeable,  stupifying ;  taste 
herbaceous,  nauseous,  somewhat  acrid.  Both  odour  ana  taste  are 
much  din^bushed  by  drying,  whidi  should  be  quickly  performed,  and 
the  leaves  preserved  in  well-dosed  vessels,  in  a  cool  dry  place ;  100 
parts  of  fresh  leaves  dry  into  14,  and  10  lb&  of  fresh  herb  yield  by 
careful  management  9  ounces  of  inspissated  juice,  or  extract^  which  is 
extremdy  apt  to  spoil  and  lose  all  its  virtues;  yet  with  proper  atten- 
tion it  may  be  so  prepared  as  to  keep  for  several  years  with  its 
qualities  unimpaired.  An  insect,  Oimex  EyoKyamia  (Linn.)  is  apt  to 
attack  the  leaves,  and  render  them  useless.  The  virtues  are  dependent 
on  the  presence  ot  Hyotcyamin^  which  however  is  more  easily  obtained 
from  the  seeds.  The  seeds  are  small,  flattened,  kidney-shaped,  with 
minute  dots  and  indentaGons  on  the  surface ;  of  a  yellowidi-gray 
colour.  When  bruised  they  evolve  an  odour  of  henbane.  Taste  oUy^ 
bitter.  By  expresdon  they  yidd  a  f»,t  oil,  and  also  fumish  a  very 
powerful  extract,  as  wdl  as  Hfotcyamine.  This  alkaloid  ciystallises 
m  stellated  adccdar  crystals,  with  a  silky  lustre;  but  it  moro  gener- 
ally occurs  in  a  colourless  transparent  soft  visdd  mssB.  •  When  properly 
dried  it  is  devoid  of  odour,  but  when  moist^  and  particular^  in  an 
impure  and  coloured  condition,  the  odour  is  highly  jUsagreeable^ 
stupifying,  and  tobacco-like.  Its  action,  even  in  veiy  small  quantity. 
Is  extremely  narcotic  and  fatal,  like  nicotine.  It  kills  more  slow^ 
than  Qonia,  and  scarcely  causes  convulsions.    Applied  externally  to 


the  eye,  even  in  very  minute  quantilnry  it  causes  great  and  enduring 
dilatation  of  the  pupiL  Cats  to  which  it  has  hm  given  have  been 
observed  to  gnash  the  teeth  and  foam  at  the  mouth. 

SyoBCffctmMtf  when  taken  by  a  person  in  health,  produces  disorder 
of  the  nervous  system,  inducing  symptoms  greatly  resembling 
hvsteria,  if  the  dose  be  moderate;  but  if  large,  it  causes  all  the 
phenomena  of  narcotic  poiBoning,  such  as  result  from  other  solana- 
ceous  plants,  particularly  congestion  of  the  vessels  of  the  brain  with 
coma.  Administered  in  medidnal  doses  to  persons  with  disturbance 
of  the  nervous  system,  it  lessens  the  irritability,  quiets  the  drcolation, 
snd  when  morbid  wakefulness  exists,  disposes  to  deep.  It  possesses 
a  superiority  over  opium  in  many  instances,  as  it  does  not  constipate 
the  bowels^  but  rather  acts  as  a  mild  laacative.  This  drcumstance 
often  renders  it  a  valuable  agent  in  allaying  paina  and  other  distress- 
ing symptoms  incident  to  females  in  particular  states  of  their  system. 
Tinohue  or  a  wdl  prepared  extract  is  a  good  form  of  exhibition ;  but 
probably  some  of  the  salts  of  Eyoaeyamime  will  be  found  the  most 
eligible  mode  of  administration,  or  a  tincturo  of  the  seeds  may  be 
used. 

In  case  of  accidental  poisoning,  the  stomach-pump  should  be  used, 
or  an  emetic  of  sulphate  of  sine  be  given ;  if  the  bnun  should  appear 
much  oppressed,  venesection  may  also  be  resorted  to. 

In  some  parts  of  the  Greek  continent  the  stalks  of  H.  aKw  are 
used  against  the  toothache.  Th^  are  dried  and  employed  instead  of 
tobacco  for  smoking. 

HYPANTHO'CBINUS^  a  genus  of  fosnl  Crmoidiit,  from  the 
Silurian  Strata. 

HTPEBICA'C£i£,  TtOtant,  a  natural  order  of  Polypetdous  Bxogea- 
ons  Plants,  with  an  imbricated  cal^,  polyaddphous  stamens,  and  a 
many-celled  nuurr-seeded  ovary,  with  sevmal  atyles,  which  are  usually 

Suite  distinct  The  leaves  are  often  marked  with  pdludd  dots,  and 
iiere  is  in  many  spedes,  in  addition,  a  number  of  black  dots  which 
ocoupv  some  part,  usually  the  margin,  of  both  leaves  and  fiowess. 
In  all  oases  the  latter  belong  exdusivdy  to  the  zanthio  series  of 
colour. 

The  spedes  inhabit  various  parts  of  the  world,  both  within  and 
without  the  tropica ;  they  are  especially  common  in  the  southern 
States  of  the  North  Americsn  Union.  They  are  found  on  mountains 
and  in  valleys,  marshes  and  dry  places,  meadows,  and  heaths.  Many 
are  objects  of  ornament,  but  thejr  are  littie  cultivated  because  they 
have  frequentiy  a  disagreeable  hirdne  odour.  They  are  generally 
astringent^  and  in  some  oases,  as  in  the  genus  Viamia,  yield  a  sub- 
stance BO  much  resembling  gamboge  as  to  hiave  aoquired  m  oommeroe 
the  name  of  American  Gkunboge. 

In  the  United  States  a  stoma^c  is  prepared  from  Slodea  frirgimetL 
Oratoxjfion  Homackuehia  is  slightiy  astringent  and  diuretic  The 
podtion  of  the  order  is  between  Oluaiacea  and  ReamMuriacets,  It  ii 
also  allied  to  Scusjfragacea,    There  are  18  genera  and  276  spedes. 

HYPE'RICUM,  a  genus  of  Plants  belonging  to  the  natural  order 
JBffperieacecB,  The  calyx  is  S^parted,  or  it  has  5  sepals ;  6  petals ;  3 
styles,  and  a  3-celled  capsule.  The  flowers  of  the  spedes  are  mostly 
yellow.  There  are  18  British  spedes  of  this  genus,  and  172  are 
enumerated  by  Don  as  growing  in  various  parts  of  the  world.  St. 
John's  Wort  is  the  common  name  of  all  the  species. 

H.  maculatum  has  an  erect  quadrangular  stem,  elliptical  ovate 
obtuse  leaves  with  a  few  pelludd  dots,  reflexed  ovate  lanceolate  sepals 
having  pelludd  streaks,  obtuse  petals  with  purple  streaks  and  dots 
beneath.  It  is  the  ff.  quadrangulhua  of  Fries ;  and  is  found  in  moist 
places  by  ditches  and  rivers. 

ff,  p^orcUwn  has  an  erect  2-edged  stem,  ovate  or  eUiptioal  leaves 
with  numerous  pelludd  dots,  anthers  with  black  dots,  the  styles 
as  long  as  the  capsule.  It  is  found  in  large  quantities  in  Britain 
and  throughout  Europe ;  also  in  the  north  of  Asia  and  Africa.  The 
flowers  are  of  a  bright-^eUow  colour,  dotted  and  streaked  with  purple ; 
when  rubbed  they  emit  a  powerful  lemon-like  acent^  and  stain  the 
fingers  with  dark  purple.  The  whole  of  tixe  plant  contains  a  power- 
ful volatile  oil,  which  Ib  aromatic  and  posdbly  astringent,  though  as 
vet  it  has  been  but  littie  used  in  medicine.  Its  sendble  quioities 
however,  and  the  few  instances  in  which  it  has  proved  benefidd, 
entitie  its  virtues  to  a  further  trial  When  boiled  with  alum  this 
plant  yields  a  yellow  dye,  which  1b  used  for  colouring  wool  The 
common  people  of  Qermany  and  France  gather  this  spedes  of  Stw 
John's  Wort  with  great  ceremony  on  St.  John's  day,  and  hang  it  in 
the  windows  and  about  thdr  houses  as  a  oharm  against  evil  spirits, 
storms,  thunder,  and  all  other  calamities,  miafailring  the  meaning  of 
some  medicd  writers  who  fancifully  caJled  the  plant  Faga  Damotwmf 
from  a  notion  that  it  was  a  remedy  in  maniacd  disorders.  At  one 
time  the  people  of  Scotland  used  to  carry  it  about  their  persons  as  a 
protection  sgainst  witchcraft  and  enchantment^  and  they  fancy  it 
prevents  ropy  milk  by  milkijig  upon  the  fredi  herb.  Cows  and  goats 
Hill  eat  the  plenty  but  horses  and  sheep  rduse  it  It  is  the^Aff^c^por 
of  Diosoorides  (iiL  162).  It  is  found  at  the  present  day  on  the  high 
hills  of  Attica. 

ff.  Icuduiculum  has  a  smooth  herbaceous  stem,  rather  distant  obtuse 
leaves  full  of  pdludd  dots;  the  lower  leaves  narrow  and  lanceolate, 
segments  of  the  cdyx  equal,  nearly  linear  and  acute.  It  is  a  native  of 
Brasil,  in  the  provinces  of  St  Pbul  and  Hinas  GeraSs,  where  a  decoction 
of  tbe  IsaTM  is  used  as  a  remedy  a^piinst  the  bites  of  sespeati. 
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B.  ttitgrnm  hM  %  ntmd  brandiad  itaio,  Midle  lanoaolata  Iwtm, 
nnutoW  wkT«d  at  die  baaa,  full  of  dola,  mi&ll  blunt  opali.  It  ii 
Dative  ID  th«  ngjooa  of  the  HaditemDsu),  and  ii  the  TWpwM'  of 
HipMontM  {'  Horb.  Hal.'  L  SIO) ;  alio  of  Qiouorides  (ilL  IBl),  uid 
the  BTporiooD  "  qnod  alii  chamaepitjit,  alii  oorion  appellant "  of  Pliny 
(xxtI.  8  ;  ziriL  i,  S}.  At  the  preasnt  day  it  growi  near  the  aaa  in 
AttiOK. 

H.  pefolvUtlwt,  the  ' Artpiffaituir  of  DioaooridBa  (ill  ISS).  It  hai  a 
Itedgad  itom;  ov»ta  claaping  doU«d  leans;  fringed  and  dottedaepaU 
and  p«td(,  and  Manle  Sowen.    It  la  a  natiTS  of  Itah. 

S.  Cdrit  baa  a  ihrabb;  eract  round  item,  Itnnar  usTea  in  whoili, 
with  rvrdlut*  mar^ni,  and  a  blnntiih  lineal  calyx.  It  ia  the  Uhi 
of  DioMoridM  (ill  1T4),  andtheCoriaof  Pllny<zx7L  >).  ThiiapecuB 
ii  a  pnt^  little  dm^  native  of  the  LsTant,  and  in  dry  plaoa '- •>■- 
■oolA  of  Binope. 

ff.  mMmffbUoM  ia  dirijngniahed  hr  its  aaoending  downy 
onto  brant  and  pubeaomt  leavea  foil  of  pellnoid  dota,  nun 
irtanrn'i  aad  many  Uaok  dota  in  the  oorolla.  It  ia  a  native  i 
Gut,  abont  Conatantinopla,  Thiaoe,  and  Aimenia,  and  ia  frequently 
found  on  high  monntaina  in  company  with  S.  perfoliatnm.  It  ia  pro- 
bably lie  'Av^parDr  of  DioBOoridea  "  "  '  '•-"  ■■ 
Agontnm  of  Plmy  {sxriL  i). 

H.  Olfmpicum  haa  dlqitical  lanoeolate  leavaa  fall  of  ^oidd  dota ; 
a  tmmd  (tem,  and  withraing  corolla  and  itamena.  It  la  a  native  of 
Xoimt  Olympua  and  of  Chma.  Fraaa  thinka  it  probable  tliat  thia  ia 
tb*  [UAjftAnaK  of  IMoBooridea  (iv.  S). 

Moat  of  the  roaolaa  of  Sj/ftricitm  are  ahowy,  and  deaerrecultiva- 
tjoo.    The  haK&  herbaoeoaa  kinda  will  tbiive  in  any  oommon  a    ' 
1^  and  are  aaai^  prowated  by  dividing  Uw  mot*  or  by  aeeda,  71 
l^t  nqoim  the  graanlioaBe  or  fnnie  mil  thrive  beat  in  a  miztu 
loam  Md  peat,  amd  atrike  root  raadiW  in  aand  under  a  bell^laa. 

(DoD,i>wiUaaiyd«Mifi>laiiti;  BaMngton,  Jfaowat  Brii.  Sot.,-  Rwi, 
3tn«jmt  Planiarvm  Flora  CSanisA) 

HTPEBOODON.    [Ckujea.] 

HYPERSTHESR    [AiiairaJ 

HTPBBSTHKNB  BOCK.  Thia  ia  tmoog  tli*  nrai  varietiM  of 
thoaa  igDeona  aggregatea  whioh  by  many  geologiatfl  are  groaped 
bigatlur  under  the  title  of  Trap.  Dr.  U'CulltKih,  who  firat  notioed 
HjpenUiane  Booka  in  Skye  and  Aidnamurohan,  deaaiibea   tluM 

Hyp«i«lluaa  with  Compaot  Felipar. 
Bjpeiathena  with  Conunon  Fel^iar. 
H;p«nthHM  witii  Olaacy  Fel^iar. 

tiiliimnw  iifjiain  It  Tiilnaflnm  larjiri painni  rjinitn  tn  niilliiaij 
gfeenatoiM,  or  ia  even  aa  fine  •■  bMalt;  the  Felapit  U  of  mioo* 
eoloom    It  paaaa  to  Mtnmon  gteMutra*. 

Is  Sky*  it  forma  theCoohnllinUonntaina;  part  of  the  monnUn 
ofCtnoakFdlinCumbariandiaalaofonnedof  it;  a  dyke  of  Hjpara- 
ttwio  tin.p  waa  noticed  in  Badnonhire;  it  occoia  alao  in  ComwaU. 
In  Iha  TalteUiia  kL  Neokor  ka«  pointed  out  the  paMiga  bom  Hypai» 
thade  3ianita  to  Granite. 

HTPa«SK.    [PiLKAOia] 

HTFNKA,  a  genoa  of  Flkata  belonging  to  the  utural  order 
CkramiMta,  or  Boaa  Tanglfla.  In  tke  Onek  Arokipel^  madioiiwl 
qnilitiea  aa  a  vennifngs  are  attcibated  to  R.  mtucUonait. 

Severe!  apedea  ffaniiah  Iodine,  whioh  givea  toem  their  pemdiar 

HTPNUM.     [Sm  BUTFLKHin.] 

HTPO'CH(EBIS,  a  genua  of  Planta  bdonging  to  the  natoial  order 
Gmpotiia,  to  the  anb-OTder  OUAeraeia,  utd  to  the  aeotion  HypodUB- 
ridea,  whieh  haa  a  aoaly  Teoeptade  and  a  tbathery  pappua.  The  heada 
are  nwiy-dowarad,  the  invotoore  ia  oUong  andimbnoated,  tlte  trait 
glitntnu,  mnrioatad,  and  beaked :  the  peppaa  in  two  rowa,  the  ooter 
■hart  and  aetaoeaaf,  the  inner  low  aiM  feetbeiy.  There  are  two 
Bnti<hape«iea  of  t^  genoa — H,  guilirn,  with  nhlnng  dentnto  ainiwtfl 
laana,  and  S.  nuUtata,  with  randntte  obtnie  laavaa  Thaj  ate 
found  on  dry  and  gravaUy  plaeea  and  waate  plaoea.  (BMngbaa, 
Kanmal  of  BrUiA  ^tattj/.) 

HTTOQENE,  a  term  in  OeolooT,  imptyins  'nellur-tbraked'  (tMm 
M,bdow,  and  70,  the  root  itf  7^vefiai,whkh  aignifiaa  'birth,'  or 
'bmatini'),  pmoead  by  SirCbadM  I^ell  aa  a  nibatitate  for  the 
wotdPrimaiT.  Heaffltmathaftiupopalariiomntcilataieofgeolonr, 
in  rafenooe  to  the  nxika  called  nimMyia  not  only  imperlbo^  but  m 
tgreat  deoM  founded  on  a  Uaetheccy;  inaemooh  aa  aome  gnnitea 
ud  grenilM  aohiata  aie  of  ui^  poeterlor  to  many  Secondary  rookb 
In  oOiei  worda,  aomo  primary  Bnnationa  oau  alnviy  be  ahown  to  be 
iMnrar  than  many  aeoondarygroiipa — amanileetoonfaadiotion  iDtcmM.** 

Aa  far  aa  Orudte  ia  oonosned,  tide  remark  ia  entirely  tna;  it* 
oiigin  la  proved  to  be  independent  of  any  paitioular  epooh,  and  it 
baa  been  loog  thrown  ont  of  the  modem  eatalogne  of  primary  rooka. 
Aa  t^ipUad  to  granite,  Kz.  Lyell't  emendation  la  exacUy  eqnivalant 
to  the  tenn  Hntonio  uaed  in  Brongniart'a  olaaiSMtion ;  but  when 
the  term  Hypogme  ia  uaed  to  inelnde  the  niioary  etrstifiad  rook^  a 
partisolar  hjpotheaia  of  thcdr  origin  ia  tadtiy  anumed,  whicb  many 
Beolodata  think  not  anffldoitly  eatabliahed. 

It  ii  aaaame'  '-  ■'^'-  ^ — "^-^-  "'  ■^' 

tequiied llieir p ^._., „ ^  . 

pwillar  to  Umk  odgjnal  f onutioti,  and  mppoeed  to  be 


of  the  phnioal^aDoiea  Burled  in  the  earlier  etai  of  the  world,  but 
throogh  tlie  aubaequent  agency  of  heat  and  ohemioal  foroea  in  thoee 
riglona,  and  under  thcae  mroumatanocB  where  the  Platonic  rocka  are 
generated.  The  term  Primair  impliea  only  that  the  rooka  eo  named 
are  the  earlieat  we  can  traoa  m  the  cruet  of  our  planet ;  and  aa  geo- 
logiail  oUaaifioation  ia  mainly  founded  an  anooeaaion  of  tome,  and  tllie 
relative  antiquity  of  atrata  oan  be  determined  aa  a  feat,  it  annmi 
unlikely  that  the  well-known  deaignatiana  of  Primaty,  Saaondary.atid 
TeMury  Strata  will  be  atiandoned,  though,  aa  expnaaing  the  aubter- 
raaean  oriran  of  certain  propertiea  and  oonditiont  of  mineral  maaaei, 
the  word  Bypogene  appaara  V8t7  auitahl^ 

(I-yeU,  Prwaplf  1/ Oeobigj/) 

HYfOPITYS.    [HoBOtBorA.] 

HYFOXIDACE^  Bypoteiii,  a  natnial  ordw  of-  EndasenDoa 
HarbMeotiB  Planta,  with  a  toberooi  or  fibrosa  penonlal  MoL  LaavM 
always  growing  from  the  root  and  orown,  nowhere  elat^  linear  antEt«v 
plaitei  of  e  ^  textnn.  Soapee  eimple  or  breudied,  oeeaaioaallv 
v«ry  abort.  Flowera  complete,  hermqilirodlte.  Perianth  pataMd, 
adherent  to  the  ovary,  S-parted,  with  the  aepala  coaner  tiian  the 


d  into  i „ 

perianth;  filamenta  diitinat ;  anther*  tonuid  inwarda,  availed,  oeat, 
op«Bing  loigthwiae.  The  ntunber  of  the  planta  of  thia  order  la  voy 
inoamdderable.  Thoaa  that  ere  known  inhabit  the  Cape  of  Qood 
Hope,'  Aaataalia,  the  Eaet  ludiee,  the  tropioa  of  America,  and  tiis 
warmer  parte  of  the  United  States. 

The  Toota  of  Oitr«*ligi>  orcAioMitiareaomewhat  bitter  and  aromatiiv 
end  are  employed  nedioinally  in  India.  The  tuboa  of  0.  Ikau  ere 
eaten  in  theltariMine  lalanda ;  thoee  of  SmMxit  ereela  are  am^ored 
by  tlie  aboriginea  of  North  America  in  healing  nloers  and  agamat 
intennittenta. 

(Lindley,  TtgtkM*  Ki»gdon.) 

HTFSIPBTES.    [UsBnuDa.] 

HTPSIPBTUNUa.    [HABsnputi.] 

UKfUD^UB,  the  mute  oarreot  mode  of  writing  HipikcUnt;  bat 
the  latter  form  ia  gsaenlly  need  by  tlie  French  aoologiata. 

BTBAX,  a  genua  of  if  aawialta  of  email  aice,  bat  of  great  interest, 
in  oonaeqaenoe  of  the  peculiarity  of  their  organisation,  whioh  haa  led 
modem  soologiata  to  aaaign  them  a  place  among  the  PoAydervtata, 
tbou^  their  ezteroal  ^ipearanoe,  when  outeonly  examined,  wonld 

seem  to  point  oat  tbeir  ralationahip  to  the  iZM{ailM,H "  ' 

they  bare  been  emneoaaly  olaaMd. 

7-7 
7-7" 


ig  whioh 


Dental  Formula. — Indaor*^  i 
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Teeth  ar  ^imu.    Y.  Caviar. 

Cuvier  obaarvea  that  there  ia  no  apeciea  of  JfaaMtttUa  whioh  prime 
lore  ooufletely  than  Hyrwt  the  noMNltjr  of  havlug  isoDtUM  ta 


m 


ETBAX. 


UMtomy  for  tlu  datBimiiutloii  of  the  trat  nUUooi  of  «n''"»''  To 
th*t  gn«t  Mologfit  in  an  indebtad  for  the  fact  ^t  iht  qiudrapad 
ondar  MHuldantlini  li  a  tms  Paohydsrm,  and,  notwittutiiidliig  Uu 
iiualliwai  of  Its  pToportioni,  iauitbai«gwd«daiintarm«liat«batwwii 
tha  Rbiaooaroa  and  the  Tapir,  The  reeemblanoea  which  the  Hyrax 
baan  to  the  farmer  of  thau  maj  be  traced,  aooordtng  to  CnTler,  ai 
ttx  ai  the  oeMoui  atruotura  li  eoiiMmed,  In  the  genenl  form  of  the 
tnmk,  In  the  flnt  place.  The  Byrax  hu  21  rib*  oa  awh  aide,  a 
nnmbar  luparior  to  that  poMMaed  \j  any  other  quadruped,  the  Unui 
•zoaptad,  whloh  haa  3S ;  and  thoaa  irbich,  after  Hj/rax,  hikTe  the 
moa^  belong  pmdaslTto  ths  order  of  Pachjdamu,  in  trhieb  Carier 
would  acrang*  It.  Thua  the  Blenhant  and  the  Tapir  hare  each 
SO;  thaRhinooaroahHlB;  the  Solipedi  have  13.  The  greater  part 
of  theRodanta,ontb«ooBtrMT,haTaoDljl2orlSi  and  theBeaver, 
trhioh  haa  the  moat,  bu  only  lE^  A*  regarda  the  lumbar  Tertebne, 
the  naamblBDoa  bagloa  to  be  more  diitant,  for  the  Bhlnooeroe  haa 
only  8,  followed  by  4  iMnl  and  31  or  32  caudal ;  while  j^ymx  haa 
S  lumbar,  7  aaoia^  and  E  ooooygaal.  The  difference  beoomea  more 
marked  In  the  form  of  the  pelria ;  for  the  oaaa  ilii  are  Taiy  wide  in 
the  Rhlnooeroe,  and  luffldentlj  narrow  in  the  Hfrax  ;  but  the  analogy 
nai^Mara  In  the  fenor*,  which  eihlblt  a  veiy  marked  oommenoemeat 
of  a  third  bDebaalar,  and  la  continued  lu  many  nepeota  in  tbe  for- 
mation of  the  feab  But  it  i>  in  tbe  bony  itnicture  of  the  head  that 
tha  Hyrax  daparta  from  the  oonformation  of  the  Rodenta,  and 
approachea  the  Puhydenaa,  particularly  the  Rhinoceroa.  It  ia  true 
that  aathe  noaa  of  the  Byax  baa  no  horn  to  aupport,  tbe  nasal  bonea 
liBTe  not  reoeiTed,  la  in  the  Rhinooeroa,  the  thickneea  neoeaaaij  for 
eairying  that  dafeniita  organ  ;  but  tbe  maitllary  bonea  differ  at  once 
from  thoae  of  the  Bodmt*  by  the  anialhieaa  of  their  eitaDt,  and  the 
Inferior  aiia  of  the  eaborbltal  hole,  whioh  ie  generally  verr  lai^e  in 
that  order.  In  the  number  of  the  upper  inoiior  taeth  (Q)  the  Bjfrax 
reeemblea  both  the  Bodenta  and  JUinoMnu  wniconiu ;  but  the  number 
of  lower  inoiaore  fa  four.  The  upper  ineiaoraofifyraxara  not  formed, 
like  those  of  the  Rodenta,  in  the  ahapa  of  a  quadtui^ular  priam,  or 
in  that  of  a  cylinder  ourred  and  terminalad  by  a  truncation  or  a  comer 
•dge.  They  are  triangular  and  terminate  in  a  point,  recalling  to  the 
obaerrer  the  caninaa  of  tbe  HlppopoUmue.  The  lower  incieon  are 
laid  forward  like  tboaa  of  the  Hog;  they  are  flat  and  dentilated  in 
yonlli,  bat  aoon  beoome  worn  by  attrition  againat  tbe  upper  inoiBora. 
The  molan  repreeent  thee*  of  the  Rhinooeroa,  both  in  number  and 
form,  ao  that,  wan  It  not  for  the  aln,  they  mi^t  be  miitaken  for 
each  other. 


UdUt  (Mtli  or  ITyno, 
Ha  oondyla  of  the  lower  jaw  ia  vary  difivmt  from  anything 
intheFachy- 


Sknll  of  Syrnr.  CuTicr. 
knd  downwarda.  Alter  alluding  to  the  form  of  the  condyle  and  tba 
dentition  in  the  Eangaroos  and  PAowotcinyi,  Cnviar  goea  on  to  ramaric 
that  one  of  the  moet  conetant  charaoteie  among  Vdb  Bodnta  ii  tha 
not  having,  at  a  certain  age,  more  than  a  ringle  parietal  bone  wilkoat 
antore,  with  two  frontal  bonee,  directly  ooDtn>7  to  what  ooonra  in 
man.  In  Byrax,  as  in  the  Pacbyderme  and  CWnitoro,  there  an  two 
frontal  and  two  parietal  bonca.  The  lygomatio  andi  ia  conatmetad 
diffatently  from  that  of  tbe  Rodenta,  and  mora  oaoformably  with  tliat 
of  Rhinoceros.  In  the  molar  t«eth  the  oonitruotion  and  direction  ia 
rather  that  of  the  Pachyderms  than  of  tbe  Rodsala. 

In  Byrax  the  number  of  toes  (four  before  and  three  behind)  i»  pn- 
oiaely  the  eame  aa  in  the  Tapir.  It  is  true,  Caner  obeerrea,  that 
acme  Rodenta,  and  particolarly  tbe  Oapi/bara  [HmKIdM],  have  tbe 
aame  number,  and  that  tbe  lest  phaluiges  of  the  latter  apin««eh  tbe 
flattened  form  of  thoae  of  the  Pachyderms ;  but  their  more  eloujated 
and  free  toea  annoance  the  fkmily  to  whioh  they  belong.  Tha  Bmx 
baa  tbe  toei  united  by  tbe  ekin  down  to  the  nul,  aa  in  the  Eletuuutl 
and  Rhinooaroi,  and  even  more  than  in  the  Tapir  and  Hippopotamua. 

Such  are  only  a  few  of  tha  leading  pomta  of  agteamant  and  dia^ 
greement  in  the  bony  structure  of  Bgrax,  ae  considered  relattvelj  to 
the  Rodents  and  Pocbyderms. 

In  1832  Prefeseor  Oweu  read  to  a  meeting  of  tbe  Zoological  Some^ 
of  London  an  account  of  the  anatomical  atraeture  of  Byrax  Copauit, 
which,  while  it  was  confirmatory  of  the  anatomioal  deeetiption  oj 
Pallas  generally,  gave  some  adcUtiooal  Euita,  wtudi  will  be  raadily 
apptedated  by  those  who  will  compare  hia  obeerrationa  with  the 
original  deacriptioD  of  Cavia  CapeHtit,  in  tbe  'Spioilegia*  and  'Hia- 
oallanea  Zoologica '  of  Pallas. 

Tha  specimiD,  whioh  was  a  full-grown  mala,  had  lirad  in  tbe  Gar- 
dens of  the  Society  through  tbe  greater  part  of  the  enmmar,  and  died 
ia  the  winter  r»poaitory  there.    The  length  (skeleton)  ttota  tha  ante- 


teB^aadm  all  dwnUMr  J7<rM«r«wUA  era  not 
applied  beaidn  t«  a  phna  anrfhoe  ol  tbe  tonpoial  t 
m*k)a,  man  or  hsa  bofiaoBtal.  titm  tigbt  to  left,  i 
iJgU,  ia  patmlM ;  and  It  ia  tbii  tbat  eminn^  < 
•rticditton  thn  (Im*  of  al  tbe  Otnmtn,  <rtc 


being  I  riv  aniboe  of  the  np|«er  IncIsoR  to  tbs  not  was  I  foot  S(  indieK 
graby  a  Hm  <h>odMram  was  not  eo  locaelj  ccDnectad  with  tbe  bac^  part  of 
left  to    tbe  abdomen  aa  in  meat  af  tbe  Rodenls;  bat  it  bad  1*^ ^  -'  '-- 

j  oomae  one  entira  inicaliuent  of  parilcawain.    At  ita  o 

!  it  vai Dot dihM^aa in maa; Rodenta.  n*«f 


HTRAX. 


in 


to  tt>f«  s  grwt  uuJog;  to  that  of  tha  Hus  uid  otli«r  Rodetiti,  btins 
«>«ea]*tad,  and  distended  with  &  blacki«h  pnltaceous  matter ;  but  in 
tona  Due  would  aompare  it  nther  with  that  of  the  Tapir,  ilji  migni- 
tdde  arinng  more  from  ita  breadth  than  iti  length.  The  dilated  part 
of  the  colon  wa*  bent  in  a  eigmoid  fono,  and  the  remainder  wu  con- 
voluted on  a  broad  iDeeoooloQ,  and  at  a  digtance  of  two  feet  fiiim  the 
dilated  part  (when  unraTelled)  tenoinated  between  two  conical  cceca 
in  a  iscond  dilated  inteatine.  Theae  aingolar  ececa  are  minutely 
described  by  Profewor  Owen,  who  then  make*  the  following  oheerra- 
tlona  :— "In  lookdng  throngh  the  Tertebrat*  for  an  analog 
tion  of  tha  inteadnal  canal,  we  ■hall  find  the  Byrax  atand 
■lone  in  this  reepeet ;  among  tha  MamBuUia  it  is  only  io  a  few  of  tha 
edentate  tpcciea  that  the  double  cixcnm  is  to  he  met  with,  as,  for  a: 
pie,  Mymteepha^  dideelifia.  Lino.,  and  Datyiptu  S-cindat,  Li 
whilst  in  birds,  uthough  Uie  double  ccsoiim  more  generally  prei 
yet  an  additional  single  cceoum,  aotorior  to  these,  has  only  lietui  found 
in  a  few  spedea.  This  structure  howerer  completes  the  analogy, 
qooad  the  number  of  ececa ;  but,  witli  reapact  to  function,  the  caies 
are  widely  difemil ;  the  nngle  anterior  e<Benin  of  Hyrax  evidently 
performs  an  impoitaat  part  in  digsation ;  while  io  the  bird  it  exhibita 
marelyatraceofaitnultuTepeaalurtoembryoniolif^  I  ahould  oonsider 
howavar  the  double  ccBOom  of  Hyrax  ai  indicating  an  affinity  to  the 
group  {Edentata)  wbidt  intervenes,  in  the  sjilem  of  Cuvier,  between 
the  order  it  was  originally  placed  in,  and  the  one  to  which  that  great 
naturBliit  haa  tranlferred  it.  And  it  is  interesting  to  find  that  wbile 
the  faciea  of  Hyras  ao  far  aimulates  that  of  a  Rodent  as  to  have 
deceived  the  older  naturalists,  and  to  have  ooncealed  from  them  those 
unerring  indioatjons  of  its  alliauoe  with  the  Paehydermata  which  tha 
oaseosa  aystem  eifaibita ;  yet  that  nature,  as  if  in  confirmation  of  her 
abhorrence  to  the  saltua,  had  left  in  the  internal  atructore  of  this  singn- 
lar  animal  an  impreeaion  borrowed  from  the  type  of  the  Edentata'' 

ProfeaaOT  Owen  further  remarka  that  although  the  atomacb  of  soma 
of  the  Kodenta,  ai  the  Common  Rat,  and  of  the  Sdeatata,  ai  the 
Mamt,  eihibili  a  particular  onticular  lining,  yet  it  is  among  the 
Pachyderms  that  this  stmcture  is  moat  prevaleot.  In  Hgrax  two- 
thirds  of  the  stomach,  on  the  caidiao  side,  are  lined  with  a  thick  whito 
and  wrinkled  cuUcl& 

The  liver  had  the  same  fonn  and  number  of  lobes  u  described  by 
Pnllas.  The  middle  lobe  had  the  usual  two  notches,  into  the  left  of 
which  the  coronary  ligament  entered  \  but  the  right  contained  no  gall- 
bladder, which  in  Byrax,  aa  in  aome  of  the  Rodenta  and  many  of  the 
Pachyderms,  is  deficient.  Professor  Owen  observed  that  a  compensa- 
tion for  this  dafimeocy  was  however  in  some  measnra  apparent  in  this 
animal ;  for  the  hepatic  ducts,  immediately  on  leaving  the  lobes  of 
the  liver,  dilated  into  three  globular  reoeptacles,  tha  united  capacities 
of  which  would  have  equalled  a  moderatosisod  gsll-bladder.  Professor 
Owen  also  observed  that,  in  Pallaa'a  '  Spidlogia  Zoologioa,'  the  peculiar 
insertion  of  the  ureten  is  described  with  a  note  of  admiration,  and  he 
stated  that  be  was  not  aware  that  a  parallel  utmcture  haa  since  been 
discovered  in  any  msmmiferona  animal  ponesiing  a  urinary  bladder. 
Il  is  not  however,  he  added,  precisely  in  the  fondoa  or  lommit  of  the 
bladder  that  the  ureten  open  :  they  enter  between  themuscularflbres 
at  tha  back  part  of  tha  fondns,  at  the  angles,  analogooa  to  the  litua- 
tion  at  which  the  Fallopian  tubea  enter  the  human  uterus ;  but  thsj 
run  obliquely  downwards  and  inwards  for  two  lines  bsfore  they  ter- 
minate, leaving  however  a  full  inch  of  space  between  them  and  the 
orifice  of  the  urethra.  For  what  purpose  this  strocture  is  dssigned  in 
Byrax,  or  whether  the  urine  undergoes  any  change  in  oonsaquence  of 
it,  is  uncertain.  "  The  chief  peculiarity  obaarved  in  tile  muacular 
syatam  was  a  modification  of  tiie  digastric  moscle  of  tha  lower  jaw, 
which  arose,  as  in  the  Annadilloee,  from  the  upper  part  of  the  atsraum 
inatead  of  tjie  occiput  or  tamponl  bona  ;  and  waa  inserted  into  the 
wbole  ramus  and  angle  of  the  lower  jaw ;  it  was  of  rsmstkable 
strength,  being  as  large  aa  the  stemo-oleido-mastoideus  in  man.  It  is 
this  muscle  which  occssiona  tha  peculiar  folnsas  of  ths  neck  in  the 
St/rax."     (Owen.) 

In  ISflS  Mr.  Uartin  diasected  a  seoond  specimen  of  Bj/rta  Cofttuii, 
presented  to  the  Society  by  Ur.  Ruditon  Read.  The  total  length  of 
the  animal,  which  waa  a  young  male,  was  1  foot  1  inches,  that  of  the 
head  being  8^  inohes.  (' Foceedinga  of  the  Zoological  Society'  forlSSG.) 

Kolbe  appeara  to  be  the  Bret  modem  author  who  haa  noticed  the 
Byrax  of  Uie  Cape ;  and  he  mentions  it  ss  a  Harmot,  a  name  adopted 
by  Voemaer  and  Bufibn,  the  latter  of  whom  alto  aoplies  to  it  the 
term  Daman,  of  which  we  shall  presently  have  to  speak.  Blumanbacb 
left  it  among  the  Rodents;  and  Pallas,  who  first  gave  a  methodicsi 
and  anatomical  description  of  it,  placed  it  under  the  genus  Catia, 
observing  however  that  it  diflhred  remarkably  from  tha  congeners 
with  which  he  arranged  it.  Linn«Bns  gave  the  form  the  same  place  in 
his  system  under  the  name  of  Cavia  CaptntU,  Pennant  does  not 
mention  the  animal  in  his  '  Synopeis,' but  in  his  '  Hiatory  of  Quad- 
rupeds '  he  figures  it  as  the  BriaUy  Cavy,  with  the  synonyms  of  Jjnui 
Fitiorwn  Itrael, '  Proap.  Alp.  .Sgypt ;'  Daman  Israel.  Bufll ;  Aahkoko, 
Brace  ;  Byrax  Syriactu,  QmoL  and  Sehrab.  Hermann  however  waa 
the  first  who  established  the  genua,  and  gave  it  the  name  of  Byrax, 
Pennant  also  notjcee  the  form  under  the  appellation  of  Capo  Cavy 
(Cavia  CaptuMu,  Pallas).  Qmelin  makea  Byrax  the  last  genus  of  ths 
Oliret,  and  records  two  specie",  namely,  Hyrax  Oiptntii  and 
B.  Sffriatut.    We  have  seen  the  place  ossified  to  it  by  Cavier.    Dr. 
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Ftaeher  arranges  Byrax  under  the  order  BMia,  between  SUunolh*- 
rivm,  an  extinct  genus,  and  Dical^a;  he  gives  three  species,  Hyraa 
CapauiM,  B.  Syriacia,  and  B.  BiOUmiiu,  Schreb.  (Ztpura  Hudimia 
of  Illiger).  lie  latter  la  not  a  Byrax.  Dr.  Gray  plaoea  the  genua  in 
bia  aub-family  AAtnoorrina,  belonging  to  the  family  Eltphantidas,  the 
tbird  family  of  bia  order  ITiigulata,  obaerving  that  Byrax  ia  allied  to 
Cat>>inii,  and  giving  the  form  a  position  between  JUinoeepai  and 
LijHtra  and  Matmot/terHira.  M.  Lesson  arranges  Byrax  under  the 
order  Pachyderms  or  BelXxite  of  LinnEBue,  between  JToimottintHa  and 
!  Dimtyla.  Hr.  Swainsoo  {'  Classification  of  Quadrapeda,'  IS8il}  plaOM 
Byrax  Syriana,  the  Bock-Babbit,  next  to  JUtnOMrof;  and,  attet 
"[uoting  Cuvier,  remarks  that  "  there  ia  an  obvious  relation  of  soma 
''   '  "'  '  '  which  three  species  an  now  known, 

lalogy  or  affinity  it  is  impossible  to 
wa  place  it  sa  the  gUriform  ^pe  of  the 
Pachvderma  upon  the  sole  authority  of  what  H,  Cuvier  has  said  of  its 
feet.  In  the  next  paragraph  Mr.  Swoiuaon  treats  of  Xtgalonyx,  In 
the  arrangement  according  to  natural  affinities,  at  the  end  of  tha 
volume,  Byrax  is  ths  last  of  tha  Pachyderme,  the  first  'tribe'  of  Uw 
order  Ungalata.  The  next  tribe  is  '  Anoplotbcres,'  and  the  first  genos 
of  that  tribe  iSut. 

The  generic  charaotars  of  Hyrax  are  aa  follows  ;— Confoimation  <A 
molar  teeth  like  thoae  of  Bhmooeroa  Two  atrong  incisors  withont 
recurved  roots  in  the  upper  jaw  (and  two  amall  canines  in  youUi). 
Body  covered  with  thick  hair,  and  beeet  here  and  there  with  arinaoeou* 
bristles.  A  simple  tubercle  in  lieu  of  a  taiL  8ii  teats,  two  pectoral 
and  four  ventraL  Four  toea  on  each  foot  before,  and  three  Ddlind. 
Dental  formula  given  in  col.  1T4. 

H.  Syriarvt,  t£e  Daman,  tha  Hyrax  of  Syria,  is  browniah-gray  above, 
and  has  tha  lower  parts  white ;  a  yelloineh  tint  intervenea  between 
the  two  colours :  the  bead  and  feet  ore  more  gray  than  the  body. 
The  aepaiate  liaira  are  ringed  with  yellowiih,  black,  and  white.  Th* 
akin,  where  it  ia  exposed,  is  of  a  blai^iah  violet.  Length  about  1  foot; 
height  about  11  inches. 

Tliis  species  has  been  supposed  to  be  identical  with  the  Aahkoko, 
or  Aakoko,  »f  Bruce,  who  says  that  it  is  foimd  in  Ethiopia,  in  the 
caverns  of  the  rocks,  or  under  the  great  stones  in  the  Uountajn  of 
the  Sun,  behind  the  queen's  pslace  at  Eoscam.  It  is  also  frequent, 
he  says,  in  the  deep  caverns  in  the  rocks  in  many  other  places  \a 
Abyssinia ;  and  he  remarka  that  it  does  not  burrow  nor  make  bolea- 
like  the  rat  and  the  rabbit,  nature  having  interdicted  this  prootioa  by 
fumiiliing  the  animal  with  feet  tha  toea  of  which  are  perfectly  round, 
soft,  and  pulpy,  the  fiesby  parte  projecting  beyond  the  nails,  *'  whioh 
are  rather  broad  than  sbup,  much  similar  to  a  man's  nails  ill  grown ; 
and  theee  appear  to  be  given  him  rather  for  the  defence  of  his  soft 
toea  than  for  any  active  use  in  digging,  to  which  they  are  by  no 
means  adapted." 
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Bmoe  states  that,  "in  place  of  holes,  the  animal  seems  to  delight  in 
leaa  dose  or  more  airy  placea,  in  the  moutlia  of  <aves  or  clefts  in  tb* 
rock,  or  where  one  projecting,  and  being  open  before,  afibrds  a  long 
retreat  under  it,  without  fear  that  this  can  ever  be  removed  by  the 
strength  or  operations  of  marL"  Be  describes  it  aa  gregarioo 
says  uiat  frequently  several  doiena  of  them  ait  upon  £a  gnat  i 
at  tha  month  of  caves  warming  themselves  in  Uis  sun,  and  Doming 
out  to  enjoy  the  freshness  of  a  summer  evening.  "  They  do  not,"  ha 
oontinuaa,  "  stand  upright  upon  their  feet,  but  seem  to  steal  along  aa 
in  fear,  their  belly  being  nearly  dose  to  the  ground,  advancing  a  few 
atepB  a^  a  time,  and  then  pausing.  Tbey  have  aomething  vary  mild, 
feeble-like,  and  timid  in  th^ir  deportment ;  are  gentle,  and  eafeily 
tamed,  though  when  roughly  handled  nt  first  they  bite  very  ssvarrly. 
The  same  author  toys  that  Uiess  i]uadrupcds  are  found  plentifttlly  on 
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Mount  Libanus,  and  that  he  baa  also  seen  them  among  the  rocka  at 
the  Pharan  Promontorium,  or  Gape  Biahommed,  which  dividea  the 
Elanitic  from  the  Heroopolitic  Gulf,  or  Gulf  of  Suez.  They  seemed 
to  him  to  be  the  same  in  all  places ;  but^  if  there  was  any  difference, 
those  of  the  Mountain  of  the  Sun  were  superior  in  size  and  fatness. 
He  kept  one  some  time,  and  gives  an  interesting  account  of  its  habits 
in  confinement.  This  species  is  called  H.  Abytainiau  in  the  '  British 
Museum  Catalogue.' 

The  captive  specimen  noticed  by  F.  Cuvier  had  the  appearance 
and  somewhat  of  the  habits  of  the  Rodents,  resembling  the  Sperma- 
phili.  It  was  quick,  lively,  active,  inquisitive,  and  tried  to  get  into 
narrow  openings  or  holes  for  concealment.  It  delighted  in  heat, 
exposing  alternately  different  parts  of  its  body  to  the  sun.  In  cold 
weather  it  wrapped  itself  up  in  its  hay  or  litter. 

ff,  CapengiSf  the  Elipdas.  The  following  account  of  the  habits  of 
this  animal  is  given  by  W.  H.  Rudston  Read,  Esq. :— It  is  foimd  at 
the  Cape  of  Good  Hope,  inhabiting  the  hollows  and  crevices  of  rocks, 
both  on  the  summits  and  sides  of  hiUs,  as  well  as  near  the  sea-shore, 
even  a  little  above  high-water  mark.  It  appears  to  live  in  families, 
and  is  remarkably  shy  in  its  wild  state.  In  winter  it  is  fond  of  coming 
out  of  its  hole  and  sunning  itself  on  the  lea-side  of  a  rock,  and  in 
summer  of  enjoying  the  breeze  on  the  top ;  but  in  both  instances,  as 
well  as  when  it  feeds,  a  sentinel  is  on  the  look-out  (generally  an  old 
male),  which  gives  notice,  usually  by  a  shrill  prolonged  cry,  of  the 
approach  of  danger,  or  even  tiie  least  movement  of  any  suspicious 
object.  It  lives  on  the  young  shoots  of  shrubs,  the  tops  of  flowers, 
herbs  and  grass,  particularly  of  all  those  which  are  aromatic ;  which 
occasions  the  necessity  of  paunching  the  animal  as  soon  as  killed,  in 
order  to  make  it  fit  for  eating.  The  stomachs  of  those  shot  by  Mr. 
Hennah  were  always  much  distended  with  food  scarcely  masticated. 
"  A  friend  of  mine,"  continues  Mr.  Read,  "  kept  two  young  ones  alive 
for  some  time,  which  became  very  tame ;  they  would  find  him  out 
when  lying  on  the  sofa  or  in  bed  (for  they  were  suffered  to  run  about 
the  house),  and,  climbing  up,  shelter  themselves  on  his  breast  within 
his  waistcoat,  or  creep  under  the  bed-clothes  at  his  back,  and,  lying 
quiet,  enjoy  the  warmth.  The  one  brought  home  by  Mr,  Hennal^ 
when  allowed  to  run  unconfined  about  the  room,  was  inclined  to  be 
sociable,  but  was  restless  and  inquisitive,  climbing  up  and  examining 
every  person  or  thing  in  the  cabin,  and  startling  at  any  noise,  which 
caused  it  instantly  to  run  and  hide  itself.  But  from  confinement  it 
became  savage  and  snarling,  and  tried  to  bite  when  anything  was  put 
near  its  cage.  Both  wild  and  in  restraint  it  is  remarkably  clean  in  its 
habits,  always  frequenting  and  depositing  its  dung  in  one  place.  From 
its  fiuntly  crying  in  its  sleep  we  may  conclude  that  it  dreams.  I  have 
also  hei^  it  chewing  its  food  by  night,  when  everything  has  been 
quiet,  and  after  going  into  its  sleeping  apartment.  In  its  food  it  was 
pleased  with  variety,  eating  first  a  few  leaves  of  one  plant  and  then  of 
another,  and  greedily  liclung  salt  when  given  to  it.  In  its  psjasage 
home  its  food  was  Indian  com  bruised,  bi^ad,  raw  potato,  and  onion, 
with  a  small  quantity  of  water,  which  in  drinking  it  partly  lapped  and 
partly  sucked  up.  It  was  very  sensible  of  cold ;  for  when  a  candle 
was  placed  near  the  bars  of  its  cage  it  readily  acknowledged  the  little 
warmth  given  out  by  turning  its  side,  and  sittine  still  to  receive  the 
full  benefit  of  the  rays  of  heat  I  am  inclined  to  think  that  the  female 
does  not  produce  more  than  two  young  ones  at  a  time,  from  having 
observed  in  several  instances  but  two  following  the  old  ones.  Its 
name  at  tbe  Cape  is  the  Dasse,  which  is  I  believe  the  Dutch  for  a 
badger."  In  Mr.  Steedman's  *  Wanderings/  the  Dasse,  or  Hyrax,  is 
stated  to  be  an  extremely  quick  and  active  little  animal,  skipping  along 
the  shelving  ledges  of  the  overhanging  cli£Gi,  and  darting  with  incredible 
swiftness  into  the  holes  and  crevices  of  the  rocks,  by  which  it  frequently 
eludes  the  grasp  of  its  pursuers.  It  is  said  to  be  preyed  upon  by  the 
Uons,  hyaenas,  and  some  of  the  birds  of  prey  of  Africa.  The '  Catalogue 
of  the  African  Museum'  states  that  Aquilawdtwrina  resorts  exclusively 
to  high  rugged  mountains,  where  it  preys  upon  Hyrax  Capenais,  the 
Dasse  of  the  Cape  colonists. 

Mr.  Bead  says  that  the  flesh  of  the  Cape  Hyrax  is  very  like  that  of 
a  rabbit  in  flavour.  Hemprich  states  that  both  the  natives  of  Arabia 
and  the  boors  of  the  Cape  regard  the  urine  of  the  Hyrax  as  medidnaL 

The  term  XBm  (Shaphan  or  Saphan)  is  to  be  found  in  the  following 
parts  of  the  Bible : — Levit  xi  5. ;  Deut.  xiv.  7 ;  Pudm  civ.  18 ;  Prov. 
XXX.  26.  In  our  English  translation  now  in  use  this  word  is  rendered 
'coney,'  and  'conies'  in  all  the  passages  quoted;  and  so  it  is  in 
Robert  Barkex's  Bible  (1615).  In  the  Tigurine  version,  as  given  by 
Scheuchcer,  Schaphan  is  translated  (Levit.  xi  6)  'cuniculus,'and  in 
the  Vulgate,  as  given  by  the  same  author,  '  choerogyllus.'  In 
Psalms  civ.  18,  the  Tigurine  version  given  is  "oelsos  montes  ibicibus, 
et  petnu  (dedit)  ooufugium ^/ptnis  mvarUmt"  (Alpine  mioe).  In  the 
Tulgate  is  given — "  montes  exeelsi  oervis :  petia  refugium  hainaceU  " 
(Hedgehogs).  In  Prov.  xxx.  26,  the  Tigurine  version  is  printed 
"  Cuniculi,  gens  minimi  potens,  attamen  in  petra  domicilium  suum 
eollocant^"  with  the  following  note  to  Cuniculi:  "Quidem  murem 
montanom  ease  pntant,  et/videtur  hie  quadrare."  The  vulgate  is 
printed  **  LtffmtMiM,  plebs  invattda,  qui  coUocat  in  petra  cubile  suum." 

We  haro  seen  that  the  Hffrmz  baa  been  termed  Daroaa  by  the 
Fmoh  Mologiata.  Dr.  Bhaw  speaks  of  the  Daman  Igraal  as  ^'an 
animal  of  Moimi  LibanuB,  though  common  in  other  places  of  this 
Qountty"  (Pulflitina).    '<It  is  &  harmlwi  cnaXxa^  of  the  Mua*  aiie 


and  quali^  with  the  rabbit,  and  with  the  like  ineurvatiag  posture 
and  ^position  of  the  fore  teeth ;  but  it  ia  of  a  browner  cou>ur,  with 
smaller  eyes  and  a  head  more  pointed.  The  fore  feet  likewise  are 
short,  and  the  hinder  are  nearly  as  long  in  proportion  as  those  of  the 
jerboa.  Though  this  animal  is  known  to  burrow  aometimea  in  the 
ground,  yet^  as  its  usual  reaidenoe  and  refuge  is  in  the  holes  and 
defts  of  the  rocks,  we  have  so  far  a  more  presumptive  proof  that  tins 
creature  may  be  the  Saphan  of  the  Scriptures  than  the  jerboiL  I 
could  not  learn  why  it  was  called  Daman  Israel,  that-  is  Israel's  Lamb, 
as  those  words  are  interpreted."  Though  there  is  error  in  this 
description  such  as  might  be  easily  made  by  a  casual  observer,  there 
can  be  no  doubt  that  Dr.  Shaw,  in  the  passage  quoted,  alluded  to  the 
Hyrax :  the  words  Daman  Israel  are  probably  mistaken  for  Qanam 
or  Ganuim  Israel,  as  we  shall  presently  have  occasion  to  notice; 
"animal  quoddam  humile,  cunioulo  non  dissimile  quod  agnum 
JUiorum  liud  nuncupant^"     ('  Prosp.  Alp.  .£gypt.') 

Dr.  Harris  states  that  Jerome,  cited  by  Bochart,  says  that  the 
icnsm  are  a  kind  of  animal  not  larger  than  a  hedgehog,  resembling  a 
mouse  and  a  bear  (the  latter.  Dr.  Harris  supposes,  in  the  dumainess 
of  its  feet),  whence  in  Palestine  it  \a  called  A^icrofius,  the  Bear-Mouse; 
that  there  is  a  great  abundance  of  this  genus  in  those  countries,  and 
that  they  are  wont  to  dwell  in  the  cavema  of  the  rocka  and  the  caves 
of  the  earth.        » 

The  'Seventy'  translate  'Saphan'  by  'xotpoTp^^Aioi'  in  all  the 
places  quoted.  This  term,  compounded  of  x^H^^h  ^  l^o&  and 
Tp^AAi},  a  grunting,  points  curiously  enough  to  a  paohydermatoua  furm. 
Bruce,  in  his  travels,  describes  the  Syrian  Hyrax,  as  we  have  seen. 
He  adds: — "In  Axnhara  this  animal  is  called  Ashkoko,  whidi,  I 
apprehend,  is  derived  from  the  singularity  of  those  long  herinaoeoua 
hairs,  which,  like  small  thorns,  grow  about  his  back,  and  which  in 
Amhara  are  called  Ashok.  In  Arabia  and  Syria  he  is  called  Israd's 
Sheep,  or  Gannim  Israel ;  for  what  reason  I  know  not,  unless  it  be 
chiefly  from  his  frequenting  the  rocks  of  Horeb  and  Sinai,  where  the 
children  of  Israel  made  their  forty  years'  peregrination :  perhaps  this 
name  obtains  only  among  the  Arabians.  I  apprehend  he  is  known  by 
that  of  Saphan  in  the  Hebrew,  and  is  the  animal  erroneously  called 
by  our  transUtors  Cuniculus,  the  rabbit  or  coney."  Of  this  opinion 
are  Pennant,  Cuvier,  and  others  among  the  zoologists ;  and  though 
M.  Lesson,  in  the  introduction  to  his  '  Manuel,'  speaks  of  the  rabbit 
(lapin),  "  which  is  supposed  to  be  the  Schaphan  of  the  Hebrews^ 
although  it  is  more  probable  that  it  was  the  Rat  of  Pharoah  (Rat 
de  Pharaon)" — on  what  grounds  he  does  not  state— as  a  prohibited 
animal  (Levit. ;  Deut.),  there  can  be  little  doubt  that  the  Shaphan, 
the  "feeble  folk"  that  "yet  made  their  houaee  in  the  rock," 
bdonged  to  the  genus  Hyrax, 

In  the  Gardens  of  the  Zoological  Sodety  there  are  three  spedes, 
named  H,  Capeiuis,  H.  Syriacut,  and  H,  ardoreiM.  The  last  is  from 
Western  Africa. 

HYSSOP,  the  name  for  Hyatopua  qfidndUa, 

HTSTATITE,  synonymous  with  Ilmenite, 

HYSTRICIDJS,  a  family  of  Animals  bdonging  to  the  order 
RodeiUia.  According  to  Mr.  Waterhouse  ('  Natural  History  of  Mam- 
malia') it  has  the  following  characters : — Molar  teeth  ^;  the  muffle, 
or  terminal  portion  of  the  muzzle  dothed  with  small  hairs ;  the  skull 
with  a  large  antorbital  opening,  through  which  a  portion  of  the 
masseter  musde  passes,  as  well  as  the  infraorbital  nerve ;  the  lower 
jaw  with  the  angnur  portion  joined  to  the  outer  (not  the  under)  surface 
of  the  bony  covering  of  the  inferior  indsor;  tibia  and  fibula  distinct* 
The  family  is  essentially  a  South  American  group ;  it  may  be  divided 
into  six  minor  sections,  or  sub-&milies,  namdy,  Hyalrieima,  Jkuy» 
procUnOf  Bchimyina,  OctodoiUinaf  CMnehUUiui,  and  Cavima  ;  of  these, 
tbe  most  highly-organised  division  which  includes  the  Porcupines 
{Hyatrix  of  LinnsBus)  has  a  wide  geographical  range,  having  representa- 
tives in  the  four  quarters  of  the  globe.  With  the  exception  of  two 
spedes,  the  whole  of  the  spedes  forming  the  remaining  five  sub-familiea 
are  exdudvely  found  in  the  New  World,  being  chiefly  confined  to 
South  America :  two  or  three  species  in  the  West  Indian  Islands,  and 
about  the  same  number  in  Central  America  form  the  exceptions. 

The  members  of  the  sub-families  HyatricinOf  Daayproctma,  and 
Eehimyina  increase  in  number  towards  the  tropiod  portions  of  South 
America;  whilst  in  the  southern  parts  of  that  continent,  the  leas 
highly-organised  spedes  oxdy  are  found,  these  being  members  of  the 
remaining  three  sub-fiimilies. 

On  the  western  side  of  the  Southern  Andes,  but  one  of  the  sub- 
sections alliided  to  has  representatives — ^the  Ociod<»iima. 

The  relations  of  the  sub-families  of  the  Hyatricidca  may  be 
expressed  by  arranging  them  as  follows : — 

Hyatricina, 


Daayproctina 


with    rooted 
'molar  teeth. 


Eehimyina, 


Caviinci 


CkifiehUlinct. 


OdodonHna  ,     I  with  rootless 
rmol^r  teeth. 
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yrith.  to  express  tbat  the  AgoutiB  {DcuyprocUfM)  in  their  oharacten, 
partake  of  those  of  the  three  gvoups  to  which  they  are  approzixuated ; 
that  certain  memhers  of  the  section  Fchimyina  lead  off  to  the 
Myttrieinaf  whilst  others  approach  more  nearly  to  the  ChinekUUna  ; 
and  lastly,  that  the  Ootodons  are  nearly  related  on  the  one  hand  to 
the  £chimyin€if  and  on  the  other  to  the  ChinehiUina :  they  bear  the 
same  kind  of  relationship  to  the  Echimys  group  as  do  the  ArvieoUB 

to  the  True  Bats." 

* 

The  following  is  the  character  of  the  sub-family  Caviina : — Molar 
teeth  rootless,  divided  by  folds  of  enamel  so  as  to  fonn  lobes  haying 
acute  angles ;  the  series  of  molars  on  opposite  sides  of  the  upper  jaw 
conyerging,  and  nearly  meeting  in  front;  incisor  teeth  comparatiyely 
ahort^  those  of  the  lower  jaw  not  being  extended  backwards  as  far  as 
the  springing  of  the  angular  portion,  or  descending  ramus ;  four  toes 
to  the  fore  feet,  and  three  to  the  hind;  tail  wanting,  or  rudimentary ; 
upper  lip  entire ;  a  strongly-developed  horizontal  ridge  on  the  outer 
surface  of  the  lower  jaw ;  the  angular  portion  of  this  jaw  produced 
much  beyond  the  condyloid  portion,  descending  below  the  level  of 
the  dental  portion,  and  with  a  curved  lower  margin;  clavicles 
wanting. 

The  Cavles  have  almost  invariably  been  associated  with  the  Agoutis 
(Daiyproeta  and  Ccdogenys),  and  frequently  the  animals  of  both 
divisions  have  been  linked  together  under  the  sectional  name  SfvJbwigM- 
lately  by  the  more  recent  writers,  who  thus  adopt  Iliiger's  name  for 
the  section  and  his  views  regarding  it. 

The  nature  of  the  affinity  which  exists  between  these  two  groups 
is  by  no  means  so  near  as  is  generally  supposed. 

Both  groups  belong  to  the  same  great  family ;  and  besides  the  cha- 
racters which  are  peculiar  to  this  family,  the  speoies  of  the  genus 
Datyproeta  maybe  said  to  approach  the  Cavies,  from  the  circumstance 
of  their  having  the  same  number  of  toes  to  their  feet,  and  being  almost 
(or  entirely)  destitute  of  a  tail ;  but  this  is  weak  evidence  in  favour  of 
tiie  supposition  that  there  exists  a  very  near  affinity  between  the  genera 
associated  under  the  name  Ctmina  and  those  arranged  under  the  head 
Jkuyproctina,  such  an  affinity,  in  fact,  as  is  indicated  by  the  arrange- 
ment of  these  two  groups  in  a  section  apart  A  certain  degree  of 
importance  must  be  given  to  the  characters  thus  referred  to,  when  we 
find  them  combined  with  numerous  other  peculiarities  odiibited  in 
the  structure  of  the  teeth,  skull,  and  skeleton,  as  in  the  Caviina,  but 
evidence  of  a  distinct  minor  type,  in  the  structure  of  these  parts  will 
be  educed  when  we  treat  of  the  J>a8yproctina. 

Dolichotit,  Desmarest;  Mara,  Lesson. — The  limbs  are  long,  the 
ears  fully  hiJf  as  long  as  the  head,  pointed,  broad  at  the  base,  and 
deeply  emarginated  behind ;  tail  very  short,  and  recurved ;  metatarsus 
with  the  anterior  half  clothed  wiUi  hairs  on  the  under  surface ;  the 
hinder  half  as  well  as  the  heel,  naked ;  molar  teeth  small,  compared 
with  the  bulk  of  the  skxiU;  the  three  foremost  of  the  upper  jaw 
and  the  three  hindermost  of  the  lower,  divided  by  folds  of  enamel, 
each  into  two  equal  lobes ;  the  last  molar  of  the  upper  jaw  three-lobed 
as  well  as  the  foremost  of  the  lower  jaw. 

D,  Patoeftofiica,  the  Patagonian  Cavy;  Cavia  Patachonica,  Shaw; 
I>atyprocta  Patachonica,  Desmarest ;  Ckioromyt  Patagonicus,  Lesson ; 
Mara  MageUanica,  Lesson;  DoUchotia  Patagonica,  Wagner.  Fur 
dense  and  crisp ;  on  the  upper  parts  of  the  head  and  body  gray,  on 
the  sides  of  a  yellow  rust -colour;  chin,  throaty  and  abdomen, 
white ;  rump  black,  but  with  a  broadish  white  transverse  band  crossing 
immediately  above  the  tail ;  limbs  for  the  most  part  rusty  yellow,  but 
grayish  in  frxmt  It  inhabits  Patagonia,  ranging  from  about  48*"  SO'  to 
37*  SO' S.  latb,  on  the  east  coast^  and  extending  into  La  Plata  as  far  north 
BsMendoza. 

"The  Patagonian  Cavy,"  Mr.  Darwin  observes,  "is  found  only 
where  the  country  has  a  desert  character.  It  is  a  common  feature  in 
the  landscape  of  Pfttagonia  to  see  in  the  distance  two  or  three  of 
these  Cavies  hopping  one  after  ^e  other  m  a  straight  line  over  the 
gravelly  plains^  thinly  clothed  by  a  few  thorny  bushes  and  a  withered 
herbage. 

"  Near  the  coast  of  the  Atlantic  the  northern  limit  of  the  species  is 
formed  by  the  Sierra  Tapalguen,  in  $7*"  SO'  S.  lat,  where  the  plains 
rather  suddenly  become  greener,  and  more  humid.  The  limit  cer- 
tainly depends  upon  this  change^  since  near  Mendoza  (38*"  800  four 
degrees  farther  northward,  wbwe  the  country  is  vei7  sterile,  the 
animal  again  occurs. 

"Its  southern  limit  is  between  Ports  Desire  and  St  Julian  about 
48*  SO'  S.  lat  From  the  same  source  we  learn  the  following  parti- 
culars ndating  to  this  Hare-like  Cavy.  It  is  a  burrowing  ammal, 
but  when  found  in  the  same  diittricts  with  the  Yiscacha  it  will  avail 
itself  of  the  excavations  of  this  latter  animal  for  a  retreat  The  Pata* 
gonian  Cavies  wander  at  times  to  great  distances  from  their  homes, 
and  usually  two  or  three  are  seen  together  on  these  occasions.  The 
animal  in  its  mode  of  running  more  nearly  resembles  the  Babbit  than 
the  Hare^  and  though  its  limbs  are  long  it  does  not  run  very  fast ;  it 
seldom  squats  after  the  manner  of  the  Hare,  is  very  shy  and  watchful, 
and  feeds  by  day ;  and  in  connection  with  this  circumstance  I  may 
mention  that  the  eyes,  like  those  of  the  Kangaroos,  are  defended  from 
the  direct  rays  of  the  sun,  by  weU-develop^  eye-lashes,  which  is  not 
the  case  with  ordinary  Cavies. 

^'It  generally  produces  two  young  at  a  birth,  and  brings  forth  in 


its  burrow :  its  flesh  is  white  when  cooked,  but  rather  dry  and  tasteless. 
The  long  legs  and  rather  long  erect  ears,  combined  with  the  general  form 
of  the  head,  and  the  short  recurved  tail,  have  caused  this  animal  to 
be  very  generally  mistAkwi  for  the  Hare,  b^  casual  observers ;  and  we 
have  pointed  out  certain  other  characters  m  which  the  resemblance 
is  further  carried  out;  it  nevertheless  is  a  Cavy  in  all  the  more  essen- 
tial details  of  structure. 

"  For  size  it  gvsatly  surpasses  the  common  Hare^  full-grown  indi- 
viduals weighing  from  twenty  to  thirty  pounds,  and  inde^  the  Pata- 
gonian Cavy  must  rank  amongst  the  lazgwt  of  the  Bodent  tribe,  though 
Ux  surpassed  by  its  aquatic  congener,  the  Oapybara," 

Cavia,  Klein ;  Anuma,  F.  Cuvier ;  Les  Cobayes,  Cuvier. — ^The  limbs 
short  and  the  ears  likewise  short;  feet  naked  beneath ;  molar  t^th 
nearly  of  equal  size,  each  molar  with  two  principal  lobes. 

O.  rvpeatris,  Bodc-Cavy;  Kerodon  Moeo,  F.  Cuvier;  K,  cinereui, 
Geofiroy;  Cerodon  rvpettrtB,  Wagner.  Nails  of  the  toes  short, 
obtusely  pointed,  and  scarcely  projecting  beyond  the  large  fleshy  pads 
with  which  the  toes  are  terminated ;  fur  soft,  its  general  hue  gray, 
tinted  with  rufous  on  the  hinder  part  of  the  back ;  throat  white^ 
chest  whitish ;  abdomen  white  suffused  with  pale  orchreous  yellow ; 
sides  of  the  face  tinted  with  rufous ;  hinder  part  of  the  posterior 
limbs  suffused  with  chestnut  red  ;  fore  legs  and  tarsi  whitish,  tinted 
with  rufous.    The  Bock-Cavy  inhabits  Bnudl  in  rocky  situations. 

According  to  Prince  Maximilian  it  inhabits  the  interior  of  Brazil, 
and  is  confined  to  rocky  districts,  where  it  seeks  its  retreat  in  holes 
amongst  the  fragments  of  the  rocka  It  is  frequently  met  with  at 
Belmonte,  Bio  Pardo,  and  Bio  de  St  Francisco  (all  nearly  under  the 
16th  parallel  of  south  latitude),  being  found  near  the  rivers,  but  always 
jn  the  higher  parts  of  their  course.  Its  flesh  is  said  to  be  well  flavoiued, 
on  which  account  it  is  sought  by  the  Indians,  to  whom  it  is  known 
hv  the  name  of  *  Hokd,'  and  by  the  Portuguese  it  is  called  'Mokd.* 
The  (7.  rttpetirii  is  superior  in  size  to  most  other  Cavies,  stands  higher 
on  its  legs,  and  is  remarkable  in  its  group  for  the  comparative  softness 
of  its  fur,  and  the  structure  of  the  ludls  of  its  toes. 

C.  Spizii,  Spix's  Cavy.  Incisor  teeth  yellow;  general  colour  of  the 
animal  gray,  with  a  somewhat  indistinct  brownish  tint  on  the  back ; 
the  space  between  the  eye  and  the  ear  whitish,  a  white  patch  behind 
each  ear,  and  the  throat  and  abdomen  likewise  white.  It  inhabits 
Brazil,  Bio  de  Janeiro,  Babia,  and  the  neighbourhood  of  the  Amazonas. 

The  yellow  colour  of  the  incisor  seeth,  and  the  general  gray  hue  of 
the  fur,  combined  with  a  distinct  white  patch  behind,  and  a  second 
in  front  of  each  ear,  are  the  leading  characteristios  of  the  species. 

C,  Boliviemii,  Bolivian  Cavy ;  Oalea  M^utdcida,  Meyen.  Lacisor 
teeth  of  an  orange-yellow  colour;  general  hue  of  the  fur  gray,  with  a 
vexy  faint  yellow  tinge ;  throat  and  abdomen  white ;  feet  whitish.  It 
inhabits  Bolivia,  occuring  only  at  great  elevations.  Meyen  informs 
us  that  the  lofty  plains  on  the  pass  of  Tama  to  Uie  Lake  of  Titlcaca, 
as  well  as  those  of  Tajori  (on  the  Andes  IS**  S.  lat)  are  inhabited  by 
immense  numbers  of  a  small  animal,  which  burrows  and  so  undermines 
the  ground,  that  every  step  of  the  horse  was  attended  with  danger. 
The  animal  was  so  shy  that  he  was  unable  to  procure  a  specimen ;  and 
indted  it  was  only  seen  from  a  distance.  It  is  described  as  having  a 
long  and  slender  body,  of  a  brownish  red  colour  on  the  upper  parts 
and  pale  on  the  under.  Its  length  without  including  the  tail  appeared 
to  be  about  eight  inches.  To  this  animal  Meyen  gives  the  name  QaUa 
Muttdoida, 

The  characters  of  the  genus  Qalea  are  derived  from  a  skull  found  by 
Meyen  at  the  entrance  of  one  of  the  burrows  of  the  little  animal  Just 
referred  to,  and  judging  from  Meyen's  flgures  and  descriptions  it  pro- 
bably belongs  to  the  Bodent  nam^l  C.  SSlvvienaii, 

C.  otttiraUt,  the  Southern  Cavy ;  Kerodon  Kvngii,  Bennett  Incisor 
teeth  white;  head  short,  tarsi  long;  fur  rather  soft,  its  general  hue 
gray,  by  no  means  dark ;  the  eye  edged  with  white,  a  whitish  spot 
belund  the  ear ;  the  chin  and  edge  of  the  lower  jaw  likewise  white. 
It  inhabits  Patagonia,  from  about  the  89th  parallel  of  latitude  down 
to  the  Strait  of  Magalhaens.  This  little  gray  Cavy  according  to  Mr. 
Darwin  is  common  along  the  coast  of  Patsgonia,  from  Bio  Negro  to 
the  Strait  of  Magalhaens. 

It  is  vexy  tame,  oonomonly  feeds  by  day,  and  is  said  to  bring  forth 
two  young  at  a  birth.  At  the  Bio  Negro  it  frequents  in  great  num- 
bers the  bottom  of  old  hedges,  and  at  Port  D^ire  it  takes  up  its 
abode  amongst  the  ruins  of  the  old  Spanish  buildings. 

M.  lyOrbigny  obBerved  the  southern  Cavy  as  fiar  north  as  89**  S.  lat, 
which  it  appears  is  its  extreme  range  in  that  direction;  and  this 
author  states  that  it  lives  in  families,  and  digs  deep  burrows  in  the 
ground,  preferring  sandy  declivities  which  are  more  or  less  overgrown 
with  bushes ;  its  burrows  are  said  to  have  several  outlets.  The  food 
of  the  southern  Cavy  consists  of  seeds  and  green  herbage,  and  it  haa 
been  observed  to  ascend' trees  to  feed  upon  their  fruits. 

(7.  Apena  (Linn»us),  BesUess  Cavy,  or  Quinea-Pig  {Aperea  BrasUien' 
Hhtu,  Man^grave  ?).  Domesticated  it  is  called  C.  C5>aya  by  Marcgrave, 
Schreber,  and  Desmarest ;  Mus  Porcellui,  Linn. ;  Variegated  Cavy, 
Shaw ;  Cochon  d'Inde,  Bnffon.  The  Wild  GKiinea-Pig  has  the  indson 
white ;  fur  long  and  somewhat  coarse,  on  the  upper  part  of  the  sides 
and  body  distinctly  pencilled  with  black  and  dirty  yeUow ;  chest  gray- 
brown,  throat  and  abdomen  pale  dirty-yellow,  or  sometimes  brown- 
fnj.  It  inhabits  the  banks  of  the  Bio  Plata,  and  extends  norttiwar^ 
mto  Paraguay,  Bolivia,  and  Brazil. 
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hillocki,  or  the  hedge-rows  formed  of  the  Affott  &nd  Opmti    . 
manb;  place*  oorend  with  aquntio  plautc  ■ppair  to  be  pRfamd. 
When  tlie  toil  ii  diy  it  makes  a  buirow,  but  otherwiie  it  Uee 
cealed  amidat  the  herbage.    It  geuerallr  cornea  out  to  feed  Id 
■Taning,  and  if  the  da;  be  gloom;  it  nill  likemae  make  its  appear- 
■nee  ID  the  morning.    In  Boliiia,  Ifi.  Bridgea  etatea  this  aoimal  ii 
oonfined  to  tbe  low  lands,  and  in  tbia  reepect  differs  from  the  Cat ' 
Beliiritiait,  whiah  is  always  found  at  a  coniiderable  elevati^.n.     It 
not  anoDniinoD  in  fields  id  the  neigbbourhaod  of  Giuquisaoa  a 
Coohabamba;  and  tnkes  shelter  amongat  the  looee  stoneaaf  the  walli 
bj  wbioh  the  fields  are  iodosed. 

Dr.  Bengger  anji  Ihnt  the  Aptrta  ia  found  tfaroughant  Paragoav, 
and  eitends  southward  na  far  as  S5°  S-  lak,  he  has  himself  not  only 
net  with  theaaimid  (with  which  he  is  well  acquainted)  in  those  parts, 
but  likewise  in  Brazil,  both  in  Bahia  and  In  Feraambuco. 

In  Paraguay  it  generally  frequeDt*  moist  sitaations  and  near  th 
borders  of  foreata,  bat  it  never  acoun  either  in  the  fareata  or  in  th 

Jm  Balds.  It  Uvea  in  little  societies  (according  to  the  aame  authoi 
from  six  to  fifleau  individuala,  in  the  impenetrable  groves  ( 
Bromelias ;  and  its  prssecoa  is  detected  b;  numeraus  little  beate 
paths  which  it  forma  amongst  theee  plants.  It  feeds  earl;  in  th 
moming  and  sftor  sunset  in  the  evening,  but  never  strays  far  froi 
Hs  homeL  The  Aperea  breeds  but  once  in  tbe  year,  and  then  hna  but 
one  or  two  joung.  On  this  and  other  grounds  Dr.  Rengger  thinks 
the  J  pcrta  is  not  the  origin  of  the  Domsatic  Ouinea-Fig. 

0.  Ituaypj/ga,  the  White-Rumped  Cav;.  Incisor  teeth  white ;  On  tht 
npper  parts  of  the  animal  of  mixed  brown-black  and  brawniah-yellon 
ooloara;  throat,  oheet,  and  abdomeo  white.     It  inhabits  Biuil. 

Hydnduentt,  Brisson ;  Cafyhara,  BJarogravo ;  Capyigoiut,  D'Anra  | 
Coohon  d'Eau  of  Des  Marohais ;  Irabubo  of  Qumilla,  Capivard  of  Froger, 
CaptlguamorDabritzho^CabiaiDf  Buffiin,  Nilmpoon  of  the  Botocudo 


J  formula  : — Incisor*,  -  ;  molars,  - 


=  20, 


Uolara  compound,  the  posterior  teeth  ths  longest,  and  formed  of 
'■-jmB,  which  are  limpls  and  parallel ;  the  laminn  of  the 


V 


TttOi  ot  OSpitarm.    F,  Cnler. 

At  ft  meeUng  of  the  Zoolagiea]  Sooiety  of  London  (1S32),  Professor 
Owen,  on  tbe  occaaion  of  eihibitlog  a  large  old  cranium  of  tlie  Copy- 
bora  belonging  to  H.  De  [a  Fons,  remarked,  that  perhaps  the  most 
satrsotdinaij  instance  of  tbe  enlarged  views  which  result  from  un- 
wearied obaervation  of  the  internal  structure  of  '"'""I"  is  afforded 
by  Cuviei'i  bold  ennnciatian  of  the  affinity  of  the  Elephant  to  that 
order  of  the  MamtiuUia  which  oontaina  the  most  minute  forms  of 
tbeoliM;  and,  mmpport  of  tbktaffiniQr,  adduced  die  alveolie  of  the 
iMt  molar  tootii  in  K.  De  la  Pone's  specinten  as  illDstntJng  an  addi- 
UomI  analog;  batween  th«  molan  of  Hu)  Rodent  and  thoae  of  the 
Elephant,  naaal;,  that  tbe  Dumber  of  tnuiavsisa  Ismiue  increasea  as 
thajawcmlaige*  irithsg^  the  whole  number  not  coming  into  use  at 
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"  In  tbe  Capgbara,"  says  Proteasor  Owen,  "  tho  posterior  grinders, 
like  those  of  the  Elephant,  present  a  greater  number  of  component 
lamime  than  the  anterior  ones,  which  are  of  earlier  formation.  Those 
of  the  upper  Jaw,  according  to  tbe  figure  and  description  in  the 
'OaemeDs  Forailes'  (V.  pL  1,  p.  21),  are  composed  of  eleven  laminm, 
□f  which  all  but  the  first,  which  is  notched  eztemall;,  are  simple. 
In  the  fignre  too,  it  is  worth;  of  observation  that  the  last  or  eleventh 
lamina  is  imperfect,  and  exhibits  a  construction  analogous  to  the 
imperfectly-funned  lamime  or  denticles  in  the  elephant's  niader, 
nsmely,  a  divisioa  into  component  column).  In  the  wonc  of  P. 
Cuvier,  'SuT  lea  Dents  des  Hammifires,'  the  number  of  lamina  in 
the  lust  grinder  of  the  upper  Jaw  of  the  Capybara  is  stated  as  '  onzs 
on  douze; '  but  eleven  only  are  exhibited  in  the  figure,  and  we  ma; 
Buppose  therefore  the  doubt  as  to  the  precise  number  to  be  founded 
on  uDcertaioty  as  to  the  propriet;  of  oonsidering  the  first  deepl;- 
notched  lamina  as  single  or  double-  In  the  cranium  in  tbe  College 
Museum  tbe  number  of  tbe  lamiura  ia  twelve,  the  foiled  one  being 
regarded  as  single.  In  U.  De  la  Fcns's  apecimen  tbe  alveolss  clearl; 
indicate  Uiat  the  number  of  lamioEB  of  the  last  molar  had  been  thir- 
teen, with  the  rudiment  of  the  fourteenth ;  the  extent  of  the  grinding 
aurface  ia  however  praportionall;  longer  than  would  result  from  the 
additional  laminEC  alone ;  for  as  theee  lamime  do  not  ceaas  to  grow  n 
long  OS  the  animal  Uvo,  the;  increase  in  thickness  as  age  advances." 
{'Zool.  Proc') 

Mr.  Moigau  {' Linn.  Trana.'  vol  xvL)  describes  the  stomach  as  farmed 
b;  a  single  membranoUB  bag;  and,  aa  in  other  mammifarous  vegetable 
feeders  in  which  this  simple  form  of  stomach  is  fonnd,  the  c«eum 
as  large  and  complicated  in  proportioo.  Finding  nothing  requiring 
partioular  notice  m  the  rest  of  the  alimentary  canal,  Mr.  Morgan  pro- 
oeeded  to  examine  tbe  structure  of  the  mouth  and  throat.  After 
noticing  the  considerable  extent  of  the  grinding  surfaces  of  the  malar 
teeth,  he  remarks  that  it  must  be  obvious  how  neceuai;  such  an 
arrangement  of  parts  must  be  to  tbe  health  of  the  animal,  when  the 
nature  of  ita  food  and  the  simple  structure  and  limited  funotions  of 
its  most  important  digestive  organ  are  considered,  a  provision  being 
thus  made  for  the  proper  mastication  oC  the  bard  vegetable  sub- 
stanoee  upon  which  the  animal  must  occuionall;  suhsiat.  But  Mr. 
Morgan  fouud  another  itructurs,  undescribed  up  to  l^e  time  when 
be  made  bis  examination,  by  which  the  process  of  perfect  msatication 
ia  rendered  indiapensable  to  the  paaaage  of  the  fooci  &om  the  mouth 
to  tbe  stomach.  This  structure,  by  which  the  pouibilit;  of  awallaw- 
ing  an;  portion  of  onmasticatsd  nutriment  is  prevented,  is  shewn  in 
aa  eztraordinaij  formation  of  the  velum  palati  mollis,  or  soft  palate. 
In  other  noimals  this  membrane  generall;  forma  an  Imperfect  float- 
ing septum,  suspended  from  the  back  part  of  the  roof  of  the  palate, 
and  interposed  between  the  cavity  of  tne  mouth  and  phar;nx,  but  it 
was  found  in  the  Copytora  and  in  some  of  its  congenera  to  be  mudi 
more  extensive  in  its  attachments,  and  diSeriiat  in  it>  form  and  uaea. 
On  separating  tlie  jaws  the  mouth  appears  to  terminal«  in  a  neariy 
blind  pouch ;  for  me  conmiunicAtion  with  tbe  pharynx  seems  aa  if 
shut  by  a  strong  membrane  of  a  funnel  abape,  tbe  concavity  of  which 
recedes  towaida  the  throat  "This  membrane  ia  an  extended  velum 
palati  attached  to  the  whole  circumference  of  the  fauces  and  root  of 
the  tongue,  and  is  prevented  fhim  farming  a  complete  septum  by  the 
existence  of  a  small  central  circular  aperture,  by  which  a  commnnica- 
tion  between  the  mouth  and  the  pharynx  is  establiahed  for  psssage  of 
food ;  so  that  through  this  small  membranous  funnel,  or  strainer  (if  I 
may  be  allowed  the  expression),  it  is  physically  impoesible  that  an; 
considerable  portion  of  uiunasUcated  nutriment  ahould  find  its  wa;, 
by  natoral  means,  from  the  mouth  into  the  alimentary  canal ;  and 
from  this  circumstance  the  first  process  towards  digestion  must  ba 
rendered  certnm  and  complete;  fartbe  grosserpartidea  of  foodmost 
remain  in  tbe  mouth  &om  the  interposibon  of  the  membranous  sievs 


iplats  mastication  of  all  solid  substances,  prerioos  to  their 
being  swallowed,  will  be  found  in  others  of  the  same  group,  but  he 
confines  his  well -executed  descriptions  and  figures  of  &e  anatomy  of 
these  parts  to  the  dissections  be  had  made  of  the  (^opyhira.  To  theee 
descriptions  and  figures  we  i«fer  the  reader,  ofTeritig  onl;  the  conclu- 
sion to  which  Mr.  Morgan  oomea  as  to  the  use  of  this  CDnformatlon 
of  the  velum  palati ;  this  appears  to  him  to  have  reference  to  tbe 
digestive  o^ans,  and  to  be  confined  almost  entire];  to  the  process  of 
deglutition. 
The  aiie  of  the  lamina  in  tbe  posterior  molar  teeth,  and  the  Increase 
their  number,  indicate  same  approach  to  the  pach;darmataus  form, 
and  we  find  among  some  of  tbe  earlier  zoalogiata  who  have  noticed  it 
a  diapositian  to  approximate  it  to  tho  hoga.  Thus  Hari^rBTs  aays 
('  Piio,'  book  iiL),  "  Copyiora  inter  porcos  aquatiooe  sive  fluviatiiea 
recipitur,  quia  figiira  et  nature  bimulura  porcum  emulatur."  Briason's 
Bydndiiaia,  Water-Hog,  and  Das  Marohais  Cachon  d'Eau, 
the  sama  wa;.  Linnaus,  in  bla  last  edition  of  the  '  8;stema 
■m '  (12th), BTTaoges  it  under  tbegeniu  Sut  (BdUa),  ai  S.  Sgdro- 
chce-it,  and  Immediatel;  aft«r  tbe  &  Tajof^,  or  Feccar;,  next  to  which 
animal  it  is  placed  in  nao'a  Marnrave.  Pennant  in  his  'sjnopai^* 
calls  the  Capgbara,  with  River  Hog  (Wafer,  In  Dampier),  aa  one  of 
t^e  Bnuin;ms,  the  Thick-Noaed  Tapir;  hut  in  hi*  'Hutoiy  of  Quad- 
rupeds' he  maksB  it  the  first  species  of  his  genua  Ca*;,  giving  it  » 
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B'noe  immsdiAtely  before  the  OuLasa-Fig.  QmBlin  (13th  sd. 'Syat. 
at')  ptacM  it  unang  the  Qlira,  M  the  Lut  ipeciee  of  the  ganui 
Cavia,  immedUtel;  oftsr  the  OuincR-Fig,  C  Coiaya;  bj  whiohuruige- 
ment  the  Riiima!  comes  next  to  the  Bonrer  (Collar).  Cuner  nuku 
HydroOnxTiu  >  genus  of  his  Rodenta,  giving  it  K  poaition  between 
Lagomyi  uid  the  Quines-Pig.  FiHsber  brings  it  undar  the  Qlitti, 
between  Lagomft  and  iJoiyprorto.  Dr.  Ony  plaoea  it  in  the  order 
Olira,  family  Ltporida,  aub-fnmily  Bsdroclua-iita ;  Hydnthartu 
being  iho  only  genua  of  that  eub-funily,  which  atonda  between  the 
Bub-funiliea  Catiina  and  Daiyporcina.  M.  Lessaa  Arrongaa  it  between 
Kimbm  snd  Cavia  (Qlira).  Mr.  Swsloson  also  places  it  at  the  head 
of  the  Cayiea,  Cavia  {Qlira). 

B.  Capj/bara  {Cavia  Capybara  of  Qmelin,  iSui  Hydrodtarit  of  Lin- 
DMua)  is  the  only  apooies. 


Capvbiii  (ff7*-oc*in-r( 

It  ia  oonfined  entirely  to  the  New  World,  and  found  in  the  nsigh- 
bonrhood  of  tiie  great  riTsr*  in  Bmil.  Quyann,  and  Paraguay ;  some 
My  that  it  is  found  as  high  as  the  Isthmus  of  Darien. 

MafcgmTe  states  that  tbe  Capt/iara  lives  upon  herbs  and  fruits; 
thnt  it  is  a  nocturnal  animal,  Bwimmiog  across  rivers  and  torrents  in 
search  of  food,  and  railing  suoh  a  horrible  clamour  as  to  have  terrified 
the  narrator  before  be  knew  tbe  cause.  He  says  that  they  wander  in 
inBnita  congregalioiu  about  the  banks  of  the  rivers,  and  as  they  nre 
slow  of  foot,  that  they  laire  themselves  from  the  huutersby  awimming, 
though,  aotwithstanding,  immense  numbers  are  killed.  Pennant,  who 
quotes  Uuntori,  aaya  that  it  runs  slowly,  awims  and  divea  remarkably 
veil,  and  keepa  for  n  long  lime  under  water;  feeds  nn  fruits  and  vege- 
t«blei ;  ia  very  deiterous  in  catchizig  fish,  which  it  brings  on  ■here 
and  eats  at  ita  ease ;  sits  up  and  holds  ita  prey  with  its  fore  foot, 
feeding  like  an  npe ;  takes  its  food  in  the  night,  and  commits  gnat 
ravngea  in  gardens,  keeps  in  large  herds,  snd  makes  a  horrible  naisa 
like  tiie  braying  of  an  asi. 

Some  part  of  this  last  account  seems  nther  highly  oolonred.  We 
donbt  vaiy  much,  from  the  stmctore  of  (be  teeth  and  digestive 
organs,  the  allied  fact  of  its  feeding  much  on  Osh ;  though  Bewick, 
who  gives  by  no  means  a  bad  figure  of  the  animal,  places  a  newly- 
no^t  flah  beibre  it,  probably  on  the  authority  above  quoted. 

Hut^rave  speaks  of  the  flesh  as  aufflciently  good  food,  especially  if 
it  be  roasted  :  he  says  indeed  that  inaamuch  as  it  yields  in  dignity  to 
that  of  wild  and  domestic  hogs,  tbe  head  of  the  Capybara  only  is  oon- 
udersd  a  delicacy.  Pennant,  on  the  contrary,  in  the  account  abovB 
alluded  to,  says  that  it  srown  very  fst,  and  ^t  the  flesh,  which  is 
tender,  is  eaten,  but  it  ui  added  that  Che  flavour  is  oily  nnd  fishy. 
Cuvier  however  speaks  well  of  it.  "  Cest  un  boa  gibier, '  says  tbat 
author  in  his  '  lUgne  AnimaL'  The  miycrity  of  authors  ^eak  of  it 
as  being  eaaly  tamed  and  growing  familiar ;  but  one  of  the  Capyboras 
which  died  at  the  Regent's  Park  was  very  morose  to  strangers,  and  all 
endearonn  at  eonoiiiation  were  answered  I^  stampings,  cries,  and 
malevolent  attempts  to  strike  with  the  fore  feel  and  head.  There  is 
at  present  (18G4)  a  specimen  in  the  ooUection,  which,  although  not 
very  familiar,  exhibits  none  of  the  malcTolenoe  of  the  first  specimens. 
The  habits  of  an  animal  however  oannot  be  judged  of  from  an  indi- 
vidual shut  up  In  a  cage,  deprived  of  all  the  acccsaoriea  that  make  its 
life  agi^esble  in  a  atato  of  nature,  and  with  a  tomper  mined  hr 
constant  irritation,  disappointment,  and  ill-health.  Those  who  apwi 
of  the  Capj/bara  ss  being  easily  tamed  bad  moat  probably  opportunitiea 
of  observing  the  mannaia  of  lome  of  these  quadrupeds  where  they 
were  allowed  that  certain  degree  of  liberty  and  indulgence  without 
which  an  attempt  to  gain  Uia  camSdenoe  of  animals  Is  generally 
hopoless. 

Profeaaor  Owen  obaerres  ('  Zoology  of  the  Voyage  of  H.H.S.  Beagle,') 
that  it  ia  iiitar«iting  to  find  that  uie  eontinsnt  to  which  Ihii  int^eat- 
ing  aberrant  form  of  Rodent  ia  peculiar,  should  be  found  to  oontain 
the  remains  of  an  extinct  genus,  choractoriaed  by  a  dentition  which 
closely  reaembles  the  Rodent  type,  but  manifesting  it  on  a  gigantic 
scale,  and  tending  to  oompleto  Uis  chain  of  affinities  which  links  the 
PacLydarmatoos  with  the  Rodent  and  Cetaceous  ordin.   [ToxoDOH.] 
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Sub-family  Ododojtlina. — Holar  teeUi  rootless,  haviug  but  a  siiigli.- 
indenting  fold  of  enamel  on  either  side  or  rarely  with  an  extra  fold 
on  the  inner  aide  of  the  molars  of  the  lower  jaw ;  aygomatic  arah 
with  angular  process  on  the  lower  edge  ;  hind  feet  wtth  five  toes  or 
with  sometimes  four. 

The  species  of  tliis  section  inhabit  the  middle  and  southern  parts 
of  South  Amerios,  oocurring  on  both  sides  of  the  Andes.  They  are  of 
small  sixe,  the  largest  known  species  scaroelv  surpassing  the  Common 
Squirrel  in  bulk.  Some  live  almost  entirely  underground,  and  havu 
the  fore  feet  strong,  and  armed  with  powerful  daws,  fitted  to  their 
burrowing  habits ;  others  ore  found  at  the  roots  of  trees,  occasionally 
climbing  amongst  the  branches  of  the  shrubs  of  which  the  hedges  are 
formed,  or  even  (though  rarely)  ascending  trees. 

The  Octodoaiina  btmr  the  same  kind  of  relationship  to  the  Ecki- 
myina  as  do  the  Arvimlina  of  the  northeru  hemisphere  to  the  true 
Rats  ;  they  agree  with  tbe  jScAimyino,  in  fact^  in  all  essential  points, 
but  differ  in  having  the  molar  teeth  rootless,  and  almost  always  of  a 
more  simple  structure.  Aooomponying  the  rootless  molnr  teeth,  we 
,  find  that  the  incisors  are  almost  always  broader,  and  relatively  leaa 
'  deep  from  front  to  back ;  and  connected  with  these  differences,  the 
I  Htructure  of  the  skull  denotes  increased  powers  in  the  muscles  of  mas- 
I  tication,  the  lygomatio  arch  being  stronger,  and  the  temporal  fossa 
more  extended  ;  generally  in  proportion  as  the  incisor  teeth  lacreass 
I  in  size,  the  cranium  assumes  a  broader  and  ahorter  form,  is  mors 
contracted  between  the  orbits,  and  has  the  cerebral  cavity  propor- 
tionately smaller,  and  it  is  in  those  apeciea  which  burrow  and  live 
almost  entirely  underground  tiiat  these  last-mentioned  peoulioritiea 
nre  carried  to  tbe  extreme. 

From  the  other  two  sub-families  of  Ri/ilriada,  which  are  charao- 
terised  by  rooUoss  molar  teeth — ^the  Casima  and  Chinchiilina — the 
Octodons  may  be  diatinguiahed  by  the  hind  feet  being  always  provided 
with  five  well-developed  toee.  Tho  preeeDce  of  a  dietinot  tail  will 
prevent  the  Octodona  from  being  confounded  with  the  Cavies;  and 
this  organ  being  clothed  with  short  hairs  in  tbe  Octoi^ona,  gives  to 
these  animals  a  very  diflurent  appearance  to  that  of  the  bushy-toiled 
Chinchillas.  Tbe  skull  and  dentition  likewise  furnish  good  distin* 
guisbing  characters.  The  polato,  ss  will  be  seen  on  comparing  it  with 
those  of  the  Csviea  and  Chincbillss,  is  less  contracted  between  the 
foremost  molar  teeth,  the  malar  bone  bos  a  distinct  angular  projec- 
tion on  its  under  side  (as  in  the  £cAiii>s>tHa),  and  there  is  the  same  strong 
musoulor  ridlge  running  obliquely  forwards  and  downwards  from  tha 
hinder  root  of  tbe  lygoma  on  the  outer  surface  of  the  malar  bone. 
Tbe  molar  teeth  are  usually  indented  on  esoh  side  by  a  single  fold  of 
enamel,  and  tho  crown  of  one  of  these  teeth  approaches  mora  or  lees 
nearly  to  the  form  of  the  figure  8.  The  moat  marked  exception  i« 
found  in  the  lower  molars  of  tbe  genus  Babrocoma.  Five  genera 
having  well-marked  distinguishing  charactors,  are  included  ^  the 
preaentsub-family  :  tiieir  chief  external  peculiarities  an  aa  follows  : — 
L  Fore  feet  with  four  toes;  ears  very  long.  iToirocoiira.  [KaBROOOiu.] 
II.  Fora  feel  with  five  toes. 
A .  Ears  large,  or  of  moderate  size. 

a.  Tail   ss  long  na  the  body,  sligbUy  busby  at  the  extremity, 

Oclodon. 

b.  Tail  shorter  than  the  body,  clothed  throughout  with  tmall ' 

adpreaaad  hairs.     SiAaodim. 

S.  Bora  very  amall,  almost  eutirely  hidden  by  the  fur  of  the  bead. 

a.  Incisor  teeth  moderstely  broad  ;  nails  to  the  toea  of  the  fore 

feet  shorter  than  the  toe^     Spa^acopm. 

b.  Incisor  teeth  very  broad;  noils  to  <£e  toes  of  the  fore  feet 

longer  Ihau  the  toea.     CKenomys. 

(ktodon,  Bennett  {DaiiinAiiit,  Heyen).— S>ls  moderately  large; 
tail  nearly  aa  long  aa  tbe  body,  with  long  hairs  at  and  near  the  point ; 
five  toes  to  the  fore  or  bind  feet ;  the  claws  small ;  incisor  teeth 
moderate  as  to  width,  or  somewhat  narrow,  convex  in  front;  molar 
teeth  each  witii  a  single  indented  fold  of  enamel  on  either  aide ;  tha 
hinder  half  of  the  upper  molar*  much  Darrovrar  than  the  anterior  por- 
tion ;,  a  small  vertiinl  pUte  {to  protect  the  infn-orbilal  nerve)  within 
the  ant-orbital  opening  of  the  skull. 

0.  Dtgw,  Cuming's  Octodoo ;  Seiumu  Dtgvt,  Molina ;  0.  Gvaingn, 
Bennett,  Wagner ;  0.  poJUdw,  Wsgner ;  0.  Oimingii,  Tschudi  (!) ; 
Dtminibiiu  ikgut,  Heyen ;  Chilian  Squirrel,  Shaw.  Fur  long 
and  moderately  soft ;  upper  parte  of  tha  bod;  pencilled  with  black 
and  pde  brownish-yellow;  sides  of  the  body  chiefiy  of  the  latter 
colour;  abdomen  dirty  yellow ;  feet  white,  faintly  tinted  with  yellow; 
tail  dusky  above,  dirty  white  beneath;  the  long  hairs  on  the apiotl 
third,  black,  or  dusky.    It  inhabits  ChiU. 

Aooording  to  Mr.  Darwin  this  speciea  of  Ootodon  may  be  seen  bj 
hundreds  in  the  hedgerows  and  thioketa  in  the  oenli«l  parts  of  Chili, 
where  they  make  burrows  close  together,  leading  one  into  the  other. 
They  fbed  by  day  in  a  fearieaa  manner,  and  ore  very  deetnictive  to 
fields  of  young  oorn ;  when  disturbed,  they  all  run  together  towards 
their  burrows,  tbe  same  way  that  rabbits  do  in  England  when  feeding 
outside  a  covert.  When  running  thejr  carry  their  tails  elevated ;  and 
often  they  may  be  aesn  seated  on  their  haunches,  like  squirrels. 

' ^'ng  to  Molina  thsy  lay  up  a  store  of  food  for  the  winter,  and 

Moome  donnanb    Aooordii^  to  more  than  one  aathor,  tha 


UT 
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Ootodrai  is  aem  oecauonaUf  to  climb  unongat  the  bntnsiua  of  the 
bnihaa.  Kr.  Bndsea  infomu  na  that  Cumiog'B  Octodon  bu  a  Teiy 
•ztcDded  range,  that  gmtlemin  haTing  mat  irith  It  aa  iar  north  aa 
28°  N.  lab,  aiid  aoothirard  to  the  S6th  paralleL  In  tbe  proiinoe  of 
GiqDimbo,  where  the  oountiy  ia  atarile,  the  little  aaimal  tJikes  up  ita 
abode  amongat  the  looae  atonaa  on  tha  aidaa  of  the  moiintaini,  and  is 
ftaqoantly  met  with  in  the  holaa  of  the  CUiichillaa.  Ita  food  oanaista 
of  the  heibage  which  growa  at  the  rooU  of  the  bedgea ;  in  tbe  winter 


Bridgea  ia  inclined  to  beiiere  that  it  breeda  but  twice  in  the  year,  and 
Uatea  that  it  baa  from  four  to  aix  young  at  a  birtb. 

0.  Sridgaii,  Bridgea'a  Octodou.  Fur  very  long  and  moderatelj 
toR ;  appar  parta  of  tbe  animal  atrongly  pancillsd  with  brown-yellaw 
and  black,  tbe  black  prevailing  on  tbe  back ;  abdomen  white,  aufliiBed 
with  pale  browD,  yellow,  or  oream-eoloured ;  tail  iadiatinotly  tofted, 
duiky,  eioapting  at  tbe  base  beneatb,  where  it  ia  dirty  white ;  feat 
grayi^-white.    It  inbabita  Cbili,  tbe  proTince  of  Colchagaa. 

0.  glinida,  Dormouaa  Octodon.  Pur  aott,  a«hy  gray  on  the  upper 
parta  of  the  body,  and  wbita  on  the  under ;  taH  brown-black  beneath 
to  the  eilremity,  wbioh  ia  aomewbat  tuftad ;  fnat  white  above. 

Schaodm.  —  Eara  moderate  aiie ;  ahort  tail,  clothed  thronghout 
with  abort  baira :  fore  feet  atmng,  Uie  elawa  nboat  equal  to  tbe  toea 
in  length ;  indaor  teeth  stout ;  molan  each  with  a  single  deep  fold  of 
enamel  on  either  ude,  dividing  tbe  tooth  into  two  oval^haped  lobea, 
the  long  diametera  of  wbicb  are  placed  tranaverady,  the  lobra  equal  in 
aiie,  or  very  nearly  ao.  excepting  in  tbe  bindennoat  molar  of  eaob  jaw, 
in  which  tbe  poaterior  lobe  ia  condderahly  amaller  than  tbe  reat ; 
akull  Btrong,  ratber  abort  and  broad,  with  a  aeparate  amall  canal  for 
the  infraorbital  nerve;  toa  5— E. 

S,  fvtetu.  Brown  Scbiiodon.  Fur  tolenbly  long,  moderately  aoft, 
and  aomewbat  gloaiy ;  ita  genend  hue  deep  brown,  pencilled  blacli 
and  yellow-brown  ;  abdomen  of  a  pale  dirt;  yellow  hue;  feet  duik;- 
brown.     It  inbabita  tbe  Soutbem  Andsa,  eaatern  •'^'. 

Ur.  Bridgea,  who  diacoverad  this  animal,  infonoa  ua  that  be  met 
with  it  in  tbe  Talle  de  laa  Ouevaa,  on  the  eaatem  aide  of  tbe  Andea, 
about  six  leagues  from  tbe  volcano  of  Feleroa  (about  15'  S.  Ut),  at 
an  elevation  of  from  5000  to  TOOO  feet  Ita  favourite  abode  is  ateted 
to   be  in  graaay  situntioQS  near  tbe  mountain  atreama     In  certain 

Eirta  tbe  ground  ia  completely  undermined  by  the  burrowa  of  theae 
ttla  a□imal^  and  whilst  riding  over  tbeae  the  boraee  of  Ur.  Bridges'a 
?Lrty  frequently  plunged  into  the  ground  Blmoat  up  to  the  bock, 
he  valleys  inhabited  by  tbe  Schiiodan  are  so  elevated  that  they  are 
covered  with  anow  nt  least  four  months  during  the  year,  and  Mr. 
Bridgea  ia  inclined  to  believe  that,  like  the  Spalacopus,  Uie  Scbizodon 
lays  up  a  store  of  food  for  the  winter.  It  ia  a  nootunial  animal,  and 
it  womd  appear  lives  olmoat  entirely  underground. 

SpaUecptu,  Wagler;  FotphagHBH/i,  F.  Cuviar;  P$aiain«ryeUi, 
Poppig  ;  Piammemyt,  Poppig;  flotAyeiyu*,  Pbppig.  ^  Ears  rudi- 
mentary ;  tail  abort,  and  clotbod  with  abort  bain ;  the  nailt  of  the 
toea  of  the  foie  feet  rather  aborter  than  tbe  toea ;  incisor  teeth  mode- 
rately broad,  thoae  of  tbe  upper  jnw  diatinctly  directed  forwards  as 
well  aa  downwards;  molar  teeth  with  the  crowns  shaped  like  tbe 
figure  8,  tbe  anterior  and  the  posterior  lobes  being  equal,  excepting 
in  the  last  tooth,  tbo  indenting  fold  of  the  enamel  of  one  aide  of  each 
tooth  not  meeting  that  of  tbe  opposite  side ;  hindermoat  molar  in  each 
jaw  amaller  than  the  rest,  and  with  the  poaterior  lobe  amaller  tlian 
the  anterior  one. 

S.  POpfigii,  Poppi^a  Spolaoopus;  Poephagomyt  ater,  V.  Cuvier, 
WaterhoaBB,  Edoux,  and  Gervais ;  Piamnxirytlei  nortwo?™,  PSppig 
and  Wagner.  Fur  soft  and  very  glossy,  black,  with  an  admixture  of 
purple  brown,  tbe  broihi  bne  most  distinct  on  tbe  under  parts  of 
the  animal ;  indaor  teetb  pale  yellow,  or  yellow-wbit«  in  front.  It 
inbabita  Chili,  and  lives  almost  entirely  underground. 

CtenomM, De  Blsjnvilla. — Ear  rudimentary ;  eyeBsmaU;  tail  short; 
fore  feet  uige  and  powerful,  and  armed  with  nails,  which  exceed  the 
toea  in  leog&  :  inoiaor  teeth  very  broad,  tbe  upper  pair  indistinctly 
convex  in  front,  the  lower  pair  flat  at  the  same  part ;  molara  with 
two  .unequal  lobes,  Uia  bindanDOst  molar  of  each  jaw  much  amallar 
than  the  rest,  nearly  cylindrical;  skull  vec;  strong,  abort,  and  broad, 
Uie  ocoipital  portion  much  dilatsd,  aa  aeparate  canal  for  tha  infra- 
orbital nerve.  Oeographioat  range  from  Bnsii  waatward  into  BoUvia, 
and  BOQthward  to  the  Strait  of  M^haens.    It  lives  nnderground. 

C.  £raaliauu,  BrasQian  Ctenomya,  De  Blainville  and  othen ;  C. 
Urgualui,  Lichtenatein.  Fur  soft,  fine,  and  rather  short,  of  a  deep 
^te-grey  next  the  skin  and  bright  rusty-brown  exl«mally ;  on  the 
ondar  parta  of  tha  animal  however  the  hairs  are  ruaty-wbits  at  the 
point;  tbe  haira  on  tbe  feet  abort  and  hanb,  aa  well  aa  those  of  the 
tail,  wbioh  letter  are  of  a  blaokisb-brown  colour;  baira  of  the 
monataohea  toknUy  long.  It  inhabits  Brazil,  Paraguay,  Ia  PUta, 
and  Bolivia. 

Ther*  are  thne  other  qiedaa,  0.  BtUmtMi*,  0.  Inteothn,  and  C. 


.   Bnb-fatnUy  Sdamtma  (Sch^midte,  Bcmaparte).-~Holar  tMtb  oom- 

Elicated,  and  theae  (with  one  or  two  eiceptiona  only)  loelad ;  malar- 
one  with  a  distinct  angular  proceaa  on  tha  lower  edge ;  both  fore  and 
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<}eognipbieal  DiabibutiotL — One  apecieB  of  this  aoctian  ia  found  at 
the  CafW  of  Good  Hope,  and  a  second  in  Wwtem  AMca.  With  theae 
exceptions  the  group  is  confined  to  Eontb  America  and  tha  West 
Indian  lalands.  In  South  America  tlie  apedea  of  BduMt/imt  an 
only  known  to  occur  in  the  northern  and  oantral  portiona ;  Paraguav 
appears  to  be  their  southent  limit,  On  tbe  weat  aide  of  tha  Cordil- 
lems  none  have  bean  found. 

Oaprtmyt;  Itadan,  Bay. — MoLu'  teeth  rootleaa,  each  upper  molar  with 
a  aingle  deep  fold  of  enamel  on  the  inner  aide  and  two  deep  folda  on 
tbe  outer ;  incisor  teetb  narrow  and  convex  in  front ;  muffle  broad, 
iritb  a  mesial  longitudinal  groove ;  upper  lip  slightly  cleft ;  cnra 
modeimte ;  tail  of  moderate  length,  and  somewhat  sparingly  clothed 
irith  haira,  wbicb  do  not  bide  the  scaly  skin  ;  feet  naked  beneatb,  and 
covered  with  small  tubercles ;  naila  of  the  toes  laigo,  and  muofa 
curved ;  pupil  of  tbe  eye  vertical  Bat  two  speciea  of  this  genua  are 
known  ;  they  inhabit  the  island  of  Cuba. 

C.  piioridtt,  tbe  Short-Tailed  Capromya ;  Jieifon  piioridtt.  Say ; 
Capromyi  Fmnmri,  Desmarest.  Tail  aborter  than  the  body ;  fur 
long,  very  harsh  to  tbe  touch,  stroogly  pendlled  with  black  and  Hch 
yellow,  or,  on  the  hinder  part  of  tbe  body,  with  yellowish  mat  colour; 
ean,  muzzle,  tbrent,  and  cheat,  white,  or  nearly  white;  abdomen 
rusty  jeilow ;  toes  whiiish,  or  white ;  tail  well  clothed  at  tbe  root 
with  rust-coloured  hairs,  sparingly  clothed  with  brown  hairs  beyond. 

CpreAiTwifii,  Prehensile-Tailed  Capromya  Tail  nearly  equal  to  the 
head  and  body  in  length ;  fur  moderate  as  to  texture;  on  tbe  nppar 
parta  of  a  mixed  gray  and  rufous  tint ;  neck  yellowiab ;  forehud, 
cheeks,  and  throat  yellow-white;  chest  and  abdomen  white.  Tul 
mfous  at  the  base.  Toea  clothed  with  whitiab  baira.  It  inhabita 
Cuba. 

The  Caprcnyi  ptAentSit  is  known  in  Cuba  by  tha  name  of  Hntia 
Cuabali,  and  is  said  to  confine  itself  to  parta  of  the  foraata  which  ai« 
remote  from  the  habitations  of  man,  and  to  be  more  ahy  and  lea* 
tameable  than  the  Hutia  Congo,  or  C.  pUoridtt.  Like  the  last  mentioned 
apedea  it  is  an  expert  climber,  and,  aooording  to  H.  Bamond  da  la 
Sagra,  it  confines  itaelf  to  tbe  uppermoat  branches  of  treea.  The  tail 
is  prebenaile  at  tbe  extremity ;  and  the  animal, aaaisted  by  this  organ, 
is  enabled  to  cling  with  aecurity  to  tbe  small  twigs  of  tbe  tiMB,  or  to 
the  pBTssitio  plants  with  which  they  are  overgrown,  and  amongat 
which  it  usually  conceals  itself. 

Pla^odontia.~X6lm  rootlesa;  tboae  of  tbe  npper  jaw  with  a 
single  deep  fold  of  enamel  on  the  inner  dde,  running  obliquely  for- 
wuxls  and  inwards  from  near  tba  poaterior  angle  of  the  tooui,  and  a 
second  deep  fold  entering  from  the  outer  aide,  near  tba  anterior  angle, 
and  running  in  an  opposite  direction  ;  molara  of  tha  lowar  jaw  each 
with  two  deep  folda  on  the  outer  aide  ;  toea  S — 6  ;  ean  snail;  tail 
abort,  destitute  of  bair,  and  with  a  Bonly  akin.  But  one  apedea  of 
tbia  genus  ia  known,  P.  ddium.  It  inhabita  tba  Island  of  Sb 
Domingo,  and  ia  evidently  very  nearly  aUied  to  tbe  Capromys  of  the 
neigbbouring  ialand.  Ita  abort  and  naked  tail,  combined  with  eartaln 
'"  1  molar  teeth,  furaiah  the 


chief  disti 


lisbing  charactere. 


Myapetamnt :  JfoMimaliii,  WasmseL_Motar  teeth  semi-rooted,  tl 
whicb  the  hindermost  in  each  jaw  are  tbe  largent ;  each  upper  molar 
with  two  external  and  two  internal  deep  folds  of  enamel ;  the  lowar 
malimi  with  three  internal  folds  and  one  indentation  entering  from  the 
outer  side ;  incisor  teeth  very  large  ;  palate  much  contracted  between 
tbe  front  molar  teeth ;  hind  feet  webbed ;  tail  of  modente  length 
sparingly  clothed  with  abort  bair. 


bind  feat  with  five  tc 


if.  Cbypw,  tIieCo;pu,if«iCEiyput,Holina;  if.  (7ariePi)Kto,Barrowj 
MyoptitauMt  Cofpitt,  Commerson,  OooC ;  ffj/dnmft  O^ipw,  Qeoff  ; 
i'Mamys  Oamu,  Desmareat ;  MyapotanMt  Bmaritntit,  Banggei;; 
jrat(aMf«s/'c|fMJain,Weamaal;  AuSifuHiiyaCIUIaihs.LeBfai;  Q/uiuya 
Aznra ;  Coypu  Rat,  Shaw.    Eara  of  modatate  nte ;  tail  nearly  equal  t« 
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body  in  length ;  tar  long ;  tho  tinder  fur  very  dense  and  soft  ;  upper 
pnrts  of  tha  inlmil  peucilled  vith  duiky  and  brawniih  yellow,  in 
^boat  equal  propoitioni ;  ndaa  aod  under  parti  with  the  *pnvailiiif 
tint,  brown-yellow;  tip  of  muzzle  and  chin  white;  a  yellow  patch 
immsdiafely  Iwnmth  the  ear-opening ;  feet  dusVybrown. 


Coj-pu-Bai  (iljiojiitafiiu  Cii^i'i'ij. 

Immature  Specimens,—  Oeueral  hue  rich  broiva,  on  the  aidea  of  tha 
body  inclining  to  yellow. 

The  Coypu  a  Tery  nearly  equal  in  aise  to  the  Bearer,  and  bean  a 
eonsidenble  luperfioial  reeemblance  to  that  Buiiaal ;  its  tail  howerer 
if  Dylindricftl,  hie  a  eoaly  ekin,  and  is  (cantily  clothed  with  hai™,  short 
and  ttiB,  lite  that  of  the  Bat.  It  inhabite  the  riiere  and  etreams  of 
a  great  portion  of  South  America,  oecuiring  on  both  sides  of  the 
Ando.  On  the  esatem  side  it  extends  irooi  Peru  souUiwanl  to  the 
Rio  Chapal,  in  43°  20'  3.  lat.  In  the  eastero  portioni  of  Biazi]  the 
Coypu  was  Dot  met  with  by  the  Prince  of  Nieuwied.  On  the  west 
tide  of  the  Andes  this  animal  ranges,  according  to  Hr.  Darwio,  ftom 
the  valleys  of  Central  Chili  (33°  lab)  to  4B°  S.,  or  perhaps  even  eome- 
whst  farther,  but  does  not  extend  to  Tiem  del  Fuego.  In  tha  Chonos 
Archipelago,  Mr.  Darwin  it&tea,  these  aoimols,  instead  of  iufaabiting 
freeh-water,  lire  exclusively  in  the  bays  aod  chaonels  which  extend 
betwran  the  intiumerable  small  islets  of  that  group.  They  maks  their 
burrowa  within  the  forest,  at  a  short  distaoce  from  the  rucky  beaohes. 

Tbe  inhabitants  of  Cbiloe,  who  sometimea  visit  this  archipelsgo 
for  the  purpose  of  fishing,  state  that  the  Coypua  here  do  not  liissoldy 
on  vegetable  matter,  is  is  the  case  with  tboae  inhabiting  riren,  but 
that  they  sometimes  eat  shell-fish.  The  Coypu  is  said  to  be  a  bold 
aoimal,  and  to  fight  fiercely  with  the  dogs  employed  in  i-ha«ing  it. 
Its  Qesh  is  white  and  well  flavoured.  At  BuenoH  Ayrea  an  extensive 
bade  ia  carried  on  in  the  akina  of  tha  Coypmi,  there  called  Nutrias, 
or  Otters. 

CtreoMjii, — The  molar  teeth  of  equal  aiae,  or  very  Dearly  so ;  the 
crowna  of  a  rounded  form  ;  those  of  the  upper  Jaw  with  a  deep  fold 
of  enamel  entering  from  tha  inner  ude  and  occupying  tbe  outer  half 
of  tha  tooth;  molars  of  the  lower  jaw  like  those  of  the  upper,  hut 
with  the  areas  and  enamel  fold  reversed  in  positioD ;  feat  normal ; 
tail  long  and  scaly ;  ears  moderately  large ;  fur  moderate   as   to 


t,  the  Cercomys.  Ears  moderately  laige ;  tail  about 
equal  to  the  bead  and  body  in  length ;  tarsus  loog;  fur  moderate 
IS  to  texture ;  its  genenU  tint  deep-brown ;  the  aides  of  the  body  of 
a  paler  hue,  and  the  under  parte  impure  white.    It  iohabits  BiaziL 

PttTomyt. — The  molar  teeth  very  nearly  equal  in  aixs  and  rooted ; 
their  crowns  of  a  quadrate  form,  placed  obliquely  in  the  jaw,  so  that 
the  itiner  front  angle  ia  the  moat  forward ;  each  tooth  with  a  single 
iodeating  fold  of  enamel  on  either  side ;  tbe  folds  of  opposite  sides 
meetiag  m  tbe  mesial  line  of  the  tooth  ;  incisor  teeth  small  and  com- 
preaaed,  rather  deeper  than  wide,  and  flat  in  froDt.  Body  clothed  in 
fur  of  tbe  ordinary  kind ;  eara  rather  small,  bairy  ;  feet  small ;  toea 


long  hairs,  which  gradually  increase  in  length  towards  tbe  apex  of  thi 
organ,  where  tiiey  are  tongeat, 

P.  tffiaiM,  tha  Fetromya.  Fur  moderately  long  and  soft ;  prevailing 
aolour  mlbiii  brown ;  head  (with  tha  exception  of  tha  mauls,  whioh 
ia  rnfoua)  and  fore  parts  of  the  body  grey '  '  ' 
to  white ;  abdomen  paJish  rufoDt-jpeUow 
as  the  body  at  tha  root;  tha  vaquuning 
Santh  Afitea. 

AKfylmnya — Fonrtoas  to  the  fate  Iwt,  and  these  aimed  witli  short 
..i..._j. —  j-_. — •- of  toi  liuit    Tbe  Mfiea  «<  molar 
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teeth  of  apposite  aides  of  the  upper  jaw  conveiging  and  nearly  meet- 
ing in  front;  all  tbe  moIarB  relatively  large;  those  of  the  upper  Jew 
each  composed  of  two  separate  lobes,  which  are  contmatad  and  painted 
on  the  inner  side  of  the  toolb,  and  broad,  and  with  a  deep  fold  of 
enamel  on  the  outer  aide ;  tha  foremost  molar  of  the  lower  jaw  with 
one  external  and  two  internal  folds  of  enamel,  and  the  remaining 
molars  each  with  two  lobes,  of  which  one,  farming  the  hinder  part  i^ 
the  tooth,  is  narrow  and  tranaverae :  the  other  is  broad  on  the  inner 
sido  of  tbe  tooth,  where  it  has  a  deeply  indenting  enamel  (old. 

D.  typui,  the  Typicnl  Dactylomya ;  Echimyt  cfoctyfimu,  OeoBroy, 
Desmareat,  and  F.  Cuvier;  Zoncterei  daetylina,  Fiaoher.  Hairs  of  the 
fur  long  and  somewhat  harsh ;  npper  parts  of  the  body  ft^ckled  with 
black  and  yellow;  under  parte,  as  irall  as  the  head  and  feet,  dirty 
yellow-white ;  the  hairs  on  tho  upper  eurfnce  of  the  head  very  long, 
especially  towards  tho  hinder  part ;  toil  longer  than  the  head  and 
body  tnken  together.     It  is  probably  a  natiTO  of  Biaiil. 

,^>ncA«rsi  /  jVdomjri,  Jounlan,  1.  Oeotfroy,  and  Pidet ;  Ph^lomyi, 
Lund.;  ItoOirix,  Wagner. — Short  and  broad  feet;  ears  aomewbat 
amall ;  molar  teeth  rather  large,  and  longer  than  broad ;  those  of  the 
upper  jaw  each  with  two  principal  transverae  folds  of  enamel,  often 
completely  dividing  the  tooth  ;  and  those  of  the  lower  jaw  with  one 
nternal  and  two  iatemal  folds  of  enamel.  Palate  narrow,  moat  so 
between  tbe  foremost  molars. 

L.  criitata,  White-Crested  Loncheres ;  Echimyi  trittatut,  Qeoff., 
and  Desm. ;  .£.  juZeocea,  lUiger  and  Licbtenstein  ;  Nilomyi  crittaiv, 
and  N.  paitaeitu,  OeoSl ;  if  jioxvj  chrgmnu  (Qilt-Tailed  Dormouse), 
Shaw;  Hyttrix  chryiaria,  Schreber.  Upper  parte  and  sides  of  the 
body  covered  with  broad  spines ;  general  colour  brown ;  dark  on  the 
back,  reddish  on  the  sides  cf  tha  body,  and  pale  on  the  abdomen ; 
upper  surface  of  tbe  head  white ;  the  hain  on  this  part  stiff,  and 
very  long,  especially  towards  the  occiput ;  region  of  eye  and  occiput 
black ;  tail  black,  with  tbe  apical  hiUf  (or  marc  or  less}  whiter  It 
inhabits  Guyana  and  Para. 

L.  Biainiiau,  tbe  Biack-Tailed  Loncheres;  Nclomyi  SlamnUii, 
Jounlan  and  Oeoffroy.  General  hue  of  the  animal  bright  sienna- 
yellow  ;  chin,  throat,  and  in  fact  the  whole  of  the  under  parte,  pure 
white ;  fore  feet  also  white ;  hind  feet  yellow ;  tail  nearly  as  long  aa 
the  head  and  body  together,  and  with  black  hairs,  excepting  at  the 
root,  where  the  hair*  are  of  the  same  yeUow  hue  as  tboaa  of  the 
body.  It  inhabits  Brezit,  in  the  vicinity  of  Bahia,  and  ia  likewise 
found  in  a  small  island  (island  of  Deos)  off  the  coast  of  Bahia. 

A  armolK,  Strong' Spiued  Loncheres;  Jfut  Aupiifiu,  Licbtenstein  ; 
Kelomyt  onnn(M,  Geoffiny.  Upper  parts  of  tho  body  armed  with 
stiung  and  broad  apioes;  tail  about  equal  to  the  body  in  length, 
with  spinea  on  the  upper  surface  at  the  root,  and  acattered  small 
whitish  haiia  beyond  ;  general  hue  brown,  but  pencilled  with  yellow; 
under  parte  dirty  pale  yellow ;  muzzle  rufous.    It  inhabits  Guyauft. 

L.  oiicuro.  Dusky  Lonchcrea.  Brown  freckled  with  yellow ;  belly 
yellowish ;  tail  equal  to  the  head  and  body  in  length,  and  provided 
with  very  short  scattered  haira.     It  inbabila  Brazil. 

L,  picia  ;  iVUomjrt  piclui,  Pictet.  Brownish-white ;  a  large  oblong 
broiin  patch  on  the  upper  surface  of  the  head  ;  back  and  shoulders, 
as  well  as  the  tail,  brown  ;  but  tha  latter  with  the  terminal  portion, 
and  likewise  tbe  busl  portion  beneath,  dirty  white  ;  tail  rather  longer 
than  tbe  head  and  body  taken  together.  It  inhabits  Bahia  and  BreziL 

Echimyt  (ScAinoBiyj),  Wagner.— The  feH  narrow  and  moderately 
long ;  upper  molar  testii  witb  one  Internal  indenting  fold  of  enome^ 


o  folda  c 
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E.  Cayenmntit,  Cayenne  Echimys ;  £.  tttotttt,  QeoSroy ;  R  Myomrot, 
Lichteostein ;  E.  Icpfoaonu,  Lichtenstoin  and  Brants. ;  Mm  cinnamo- 
mtiu,  Licbtenstein ;  ZORcAeru  anomaZa,  Kiihl ;  L.  Caycnnentit,  Fischer ; 
JB.  longieaudatia  (?),  Rengger;  Echinomst  Uplomma,  Wagner.  Tail 
nearly  na  long  aa  the  bead  sjid  body  together ;  ears  large ;  tarsi  long, 
upper  parts  of  the  body  chiefly  covered  with  spines ;  sides  likewise 
with  spinse,  but  with  a  oonsidorahle  admixture  of  hairs ;  upper  parts 
of  the  animal  of  a  dnsky  brown  colour ;  sides  of  tbe  body,  and  more 
especially  of  the  head,  suffiised  with  rufous;  under  parts  white.  It 
inhabits  Quyana  aod  Brazil. 

S.  aibi^iM>$ia,  Whito-Spined  Edumya.  Tail  scaly  and  witb  short 
hairs;  head,  upper  parts  and  aidaa  of  body,  with  spines,  thoss  on 
the  upper  tnrta  black  at  the  extremity,  and  those  on  the  flanks  white  ; 
general  hue  on  tbe  upper  parte  brown,  and  of  the  flanks  rufous ;  the 
whole  under  parte  ore  pure  white.     It  inhabit*  Bahia  and  Brazil. 

S.  AupuJus,  Strong-Spinsd  Echimys.  Abont  equal  to  the  Black 
Bat  (Jfw  Jbttui}  in  size ;  tail  very  nearly  equal  to  the  head  and  body 
in  length,  and  well  covered  with  longiah  baira,  eieepting  at  the  baee; 
can  small ;  broad  and  atrong  spinea  cover  the  whole  upper  parta  and 
sides  of  the  animal,  commenoing  on  tbe  book'  of  the  head ;  upper 
porta  rusty  brown ;  feet,  sides,  and  under  ports  of  tha  body,  mat- 
coloarsd.     It  inhabits  Bahia  and  Brazil 

£  bradiyiHvi,  Short-Tailed  Echimya;  B.  tpinottu,  Deemareat  and 
Bengger ;  Jfiu  ipinotiu,  Licbtenstein ;  LaiuAera  T%tfa,  Licht.  Spines 
narrow  and  hidden  by  the  fur;  eara  moderate;  tail  about  aa  long 
Bi  the  body ;  tonus  long ;  ^eiial  ealoor  rich  hniWD  (pencilled  black 
and  rufous) ;  nnder  ports  dirty  white ;  feet  duk  brown.  It  inhabit! 
Paraguay  and  Bolivia. 

S.  iatrmii,  Uie  SpinaleMi  Eohioin.  Feet  niadei«taly  kmg;  tail 
ntber  shorter  than  tbe  botd  and  body  taken  togetlier,  and.  dothed 
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with  Icing  liKin,nliieh(ii]tira1; hide  thSBcala;  ftu- wtl,  ud  withotrt 
tnj  miitim  af  Mfb  biiin;  gmeni  has  bnnrn-jellaw ;  undsr  put* 
jellawiih-whita.     It  inhAbita  Bahia  and  BniiL 

R  antrieola,  t^s  Cii*ii-Bcbiiii7B ;  JVcionju  antrieola,  Lnnd. ; 
aptrcidet,  Lnnd.  Bod;  lUint;  tbe  mumla  thick ;  can  ihort;  tail 
long,  and  wnll-dothed  with  haiia ;  upper  parta  of  the  animal  graj- 
brovn,  with  an  admixture  of  rattj  jellow  ;  uodtr  parta  white ;  the 
hain  of  the  fnrhanh  and  adpreated.    It  inhabita  the  interior  of  Braiit. 

Aulaeodut. — Fonrtoea  to  the  hind  feet;  tail  abort;  indaorteetb 
verjr  broad,  those  of  the  upper  jaw  with  one  internal  fold  And  two 
external  folda  of  enamel;  skull  abort  and  broad,  with  tbe  oooipital 
creat  mnch  elevated,  a  vertical  plate  on  the  upper  put  of  the  ai 
root  of  the  tygomatic  aicb,  forming  the  outer  bouodaiy  of  a  groove 
for  tbe  infraorbital  opening. 

A,  Swimfmanw,  the  Aulaeodus,  or  Qround-R 
with  atiff  and  briatly  hain  on  all  parte  ;  general  bus  brown,  pencilled 
with  black  and  yellow,  or  sometime!  with  dirtj  yallbwish-wbite ; 

.....  j...i_  ,)„jg^  whiliah  below.    It  inhabit!  P' —  '' '■" '"'" 

>f  tbe  Gambia,  and  South  AfHca. 

Sab-f*mily  IkuyprtKlitm.  —  Animali  with  aemi-rooted  molara 
arnmged  in  parallel  aeries,  Uie  cnutium  elongated ;  naial  bone 
destitute  of  a  deaoendiog  proceaa  on  the  lower  edge ;  a  tolerably 
distinot  poatorbitat  prooeaa  formed  chiefiy  by  the  frontal  bone,  b:  ' 
in  part  Ukewiu  by  the  aquamoaal ;  acapula  with  the  emarginatioD 
the  fore  parta  of  the  apine.  but  moderately  deep;  claviclei  wanting; 
feet  formed  for  running,  with  the  toea  5^3  or  6-— 6,  terminated  by  iub- 
■olid  nails  with  one  hot  little  arched;  tail  rudimentary;  body 
clothed  with  hair  only;  no  admixture  of  spines.  Habitat,  Soiiu 
America — nuiging  from  the  northemmoit  parts  southward  to  Pan- 
Kuay  and  Bolivia ;  oocura  likewise  in  some  of  the  West  India  Islands. 
The  speoies  of  this  sub-Suoily  will  be  found  under  Aoovn  and 

CtELOOBVTI. 

Sub-family  Eiairinaia. — This  Bub-family  embraces  the  uiimals  fami- 
liariy  known  aa  Porcupioea. 

liie  genus  Byilrix  of  Linneeus  embraces  those  Bodents  whose 
covering  cooBists,  for  the  meet  part,  of  a  kind  of  offensive  and  defei 
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and  the  genus  Ltp\u,  observes  Uiat  they  an  to  be  recognised 
first  glance  by  tbe  stiff  and  jxiinted  spines  with  which  they  are 
after  tbe  manner  of  the  Hedgehogs  among  the  CainaRden.  Their 
molars  are,  he  procccda  to  state,  four  in  number,  with  a  Battened 
crown,  variously  modified  by  layers  of  enamel,  which  leave  deep  inter' 
rail ;  their  tongue  is  rough  with  spiny  scalea;  their  claTicles  are  too 
small  to  be  applied  to  the  sternum  and  omoplate,  and  are  only  sus- 
pended by  ligaments.  Many  of  them  live  in  burrowa,  and  hnve  much 
the  habita  of  Rnbbiia.  Their  grunting  voioe,  joined  to  their  lai^e  and 
truncated  rauiile,  has,  be  says  in  conclusion,  caused  them  to  be  com- 
pared to  Ibe  Hog,  whence  their  French  name  Poro-Epic,  and,  he  might 
have  added,  their  Ungliah  appellation. 

He  divides  the  group  into— 1,  tbe  Porcupines  properly  so  called 
<J7M(n'2cni(a(a,LinD.):  %Athftwa,CMv.(ByitrixfaMciiidaia,l.\an.}; 
3,  Lea  Ureons,  (EMtisona,  F.  Cuv. ;  Bytlnx  £>nala,  Linn.) ;  and  4,  Lpb 
Coendoua(Syniethere*,F.  Cuv.;  f  yseru  jH-cAcnnlts,  Linn.;  and.ByjlrLc 
intidioaa,  LichL). 

Dr.  J.  K  Gray  makes  the  Eytncida  the  second  family  of  the  order 

Glirti,  with  the  following  character  :— Cutting  teeth  two  in  each  Jaw, 

lower   truncated;    grinders  i—i   in    each  jaw,   rooted,    compound; 

tongue  and  body  covered  with  spines ;  clavicles  none. 

t  Tail  abort. 

1.  Byttrix.    3.  Acantkia. 

■H-  Tail  elongated. 

3.  Eryihiion.    4.  Spygnrut.    G.  Simthurm,  F.  Cuv.  (Stniilkerat). 

This  family  is  placed  by  Dr.  J.  E.  Otaj  bstwecn  tbe  Mvrida 
and  Leforida. 

Hr  'Wacerhouec^  in  his  tabular  view  of  the  dietributian  of  the 
Sodenlia,  laid  before  the  Zoological  Society  of  London,  in  November, 
1839,  mskea  the  aub-family  Byilricina  consist  of  the  Bj/itricida,  the 
Oetodonlid'r,  the  Chinchiliida,  and  tbe  Caviida.  To  Europe  and 
North  Asia  ho  gives  one  species  of  Byiiricida  {Byttrix) ;  to  North 
America  one  {Eretkiton) ;  to  Africa  one  (Hyitrix) ;  to  India  and  the 
Indian  Islands  two,  namely,  one  Byitrix  and  one  AOururti;  to  South 
America  and  the  West  Indian  Islands  he  gives  five,  namely,  three  of 
Certtlabti  and  two  of  ^rn<^A<r«. 

In  his  '  Natural  History  of  theUammalia'  (1S18),  Hr.  Waterhoase 
gives  the  arrangement  which  we  have  followed  in'thia  article. 

Byilrix,  1  .inn. — This  genua  is  distinguished  by  tbe  head  being  more 
or  len  convex,  and  by  the  development  of  the  bones  of  the  nose, 
which  are  very  much  extended;  temporal  and  orbital  fossts  very 
■mall ;  parietal  bonea  depressed,  oedpitsi  and  sagittal  crests  projecting 
very  much ;  (nil  short,  not  prebennle ;  feet  plutigiade,  the  anterior 
tetndaetvie,  tbe  posterior  peutadaotyle,  um^  with  Urge  nails. 

VL  F.  Cuvier  givea  to  the  Porcupinss  {Byitrix  snd  the  AoantUons) 
the  following 


JTental  formula : — Indson,  ^ ;  molus. 


4— < 


20, 


Teeth  at  Bilttrit,    T.  Cnvlir. 

H.  erittata,  the  Italian  or  African  Foroupine,  or  Cammon  Porcu- 
pine. When  full  grown  about  two  feet  in  length ;  longest  spinee 
eioeeding  a  foot  General  colour  grixeled  duaky-bFack,  reaultingfroni 
an  intermixture  of  various  shades  of  white,  brown,  and  black.  Upper 
part^  of  the  head  and  neck  furnished  with  a  crest  of  long  lighter- 
Doloured  hain  ospable  of  being  raised  or  depressed  at  [deuunL 
Hair  on  the  munle  and  limba  very  abort,  almost  black  on  the  limba ; 
that  of  the  neck  and  under  parts  brownish,  and  of  considerable  length. 
On  the  fore  part  and  sides  of  tbe  neck  a  whitish  band  ;  all  the  remain- 
ing parts  of  the  back  and  sides,  including  the  rump  and  upper  parta 
of  the  binder  legs,  armed  with  spinea,  which  are  longeat  on  the  centre 
of  the  back.  The  spinea  almost  of  the  thickness  of  a  goose-qulll  in  the 
middle,  supported  at  the  b«se  by  a  slender  pedicle,  and  teimiuHting 
in  very  sharp  points,  striated  longitudinally,  and  ringed  Hltematel* 
with  black  and  white ;  the  rings  an  inch  or  more  broad.  Their  usual 
poaition  Is  lying  nearly  flat  upon  the  body  with  the  points  directed 
bsckvrards;  when  the  animal  is  eidted  they  are  raised  by  means 
of  the  subcutaneous  muscles  almost  at  right  sngla  with  the  body, 
and  then  present  a  very  formidable  appearance.  They  are  not  capable 
of  being  detached  by  the  animal.  The  tail^jullls  are,  as  it  were,  cut 
off  in  the  middle^  and  coofoquently  open  at  the  ends,  and  produoe  a 
loud  rustling  noise  when  the  animal  agitates  its  tail.    (Bennett) 

This  is  the  *Tvr|)i{  of  Aristotle  and  the  Qreeka ;  and,  according  to 
Agricola,  the  'Anrfg^oipDi  of  the  hitler;  Eyitivc  of  the  Romans; 
Istrice  of  the  Italians;  Porc^pic  of  the  French;  Stachetsohwein, 
Domschwein,  and  Porcopick,  of  the  Qermans ;  and  Porcupine  of  the 
British. 

The  Porcupine  is  a  noctumnl  animal,  sleeping  in  tU  burrow  during 
tbe  day,  and  coming  forth  at  nightfall  to  seek  its  food,  conaieting 
principBtly  of  roota,  fruits,  and  tender  leaves.  Tbnnberg  alatea  that 
it!  usual  food  near  tba  Cape,  where  it  is  called  Yser-Tarken,  ia  tbe 
root  of  that  beautifut  plant  tlia  CaUa  ^tkiapica,  which  grew  even  in 
tbe  ditches  about  the  gardens;  but  he  adds  tjiat  it  will  frequently 
deign  to  put  up  with  cabhagea  and  other  v^etables,  and  sometimea 
commits  great  depredations  in  those  gardens.  Tba  atoiy  of  ita  power 
of  shooting  ila  Quills  to  a  distance  at  ita  enemy,  is  merely  glanced  at 
by  Aristotle  (■  Hist.  Anim.,'  ii.  S9),  but  dwelt  upon  by  Pliny  with 
his  usual  love  for  the  marvellous.  ('  Hist.  Nat.,'  viij.  SG.)  *^l''Vj 
Oppian,  and  Claudien  have  repeated  Ihia  tale  with  exaggerations.  In 
suddenly  raimng  his  epiny  armour,  a  loose  quiU  may  be  detached  by 
the  Porcupine  ;  but  the  power  of  ejaculation  to  a  distanoe  does  not 
exist.  There  are  usunllj  several  openinga  to  the  Porcupine'a  burrow, 
and  it  hybemates.  but  only  for  a  short  time.  Mr.  Bennett  quotes 
Thunberg,  not  without  obaervation  on  bis  oredulity,  for  the  use  which 
he  was  told  the  Ceylonese  Poroupine  makes  of  the  1»il-quill».  Thun- 
berg  was  informed  that  it  had  "a  very  curious  method  of  fetching 
water  for  ita  young,  namely,  the  quills  in  the  tail  are  said  to  be 
hollow,  and  to  have  a  hole  at  the  extremi^ ;  and  that  the  animal  can 
bend  them  in  such  a  manner  as  that  they  can  be  flllsd  with  water, 

which  afterwards  is  discharged  in  the  neat  MBOog  Uie  young." 
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Finuumt  •*  j>, "  ThsM  animdi  produce  i  beiomr ;  bet  Bcoarding  to  Saba,  ' 
onlj  those  which  iahabit  Jara,  Sumatra,  and  Milacca.  Th»e  basoan 
were  Tei7  highly  valued,  aad  bavB  been  lold  for  fiva  bimdred  crowns  , 
a  piaop.  it  haa  alao  been  pretendad  that  a  atone  waa  procured  from  . 
the  bead  of  thia  animal  infinitely  mora  afficaoioua  than  other  bexoaia 
fTavamier)  ;  but  thia  may  be  placed  amoDg  the  many  impoaitiona  of  . 
oriental  empiiica."  In  September,  1833,  the  Seeretuy  of  the  Zoolo-  i 
gical  Society  called  attpotion  to  ■  young  Sgitrix  eritiata  which  had  < 
bean  recently  brought  forth  in  tha  meaagarie,  being  tha  first  inetaace  j 
of  auch  an  occurrence  in  thia  Bpeciea,  and  respecting  which  he  added  > 
that  observation  of  the  young  while  aiicking  confirmed  the  ' 
af  Blnmaobach'a  atatement  that  the  nipple  ia  nearly  aiillai 


IBfUrU  ffiKata). 

"  HistiioM^"  laya  Pliny  {'  Hiat  Nat,'  viiL  35),  "  genarat  IndU  et 
Africa."  Agricola,  in  hiabook'De  AnimantibusSubtarraneia,'  rcmarki, 
"  Hoc  animal  gignit  India  et  Africa,  unde  ad  noa  nuper  allstum  eat." 
Pennant  statea  that  it  inhabita  India,  tha  iand-billi  on  the  south-weat  of 
the  Caspian  Sea,  Southern  Tu-tary,  Peraia.  Palestine,  and  all  parts  of 
Africa,  He  adds  that  it  is  found  wild  in  Italy,  and  ia  brought  into 
the  markets  of  Rome,  where  it  is  eaten  ;  but  that  it  is  not  originally 
a  native  of  Europe.  (For  thia  last  he  quotes  Agricola.)  The  ipeainens 
from  Italy  era  generally  nther  smaller,  and  luTe  shorter  quiUs. 

Colonel  3ykes  baa  described  a  apecies  under  the  nmma  of  Hyririx 
IntctH-M  (Sayal  of  the  Mahrattae)  as  Byftrix  cmidi  aad.  He  itatee 
that  the  animal  appears  to  be  distinct  from  the  European  ipecin, 
which  it  cloaaly  resembles  in  form  and  coreriDg.  It  is  nearly  a  third 
larger.  All  the  spines  and  open  tubes  of  the  tail  are  antirely  white, 
which  ia  not  the  case  in  Hyifnx  eriiKUa.  The  apinea  of  the  crest  alao 
an  so  long  aa  to  reach  the  insertion  of  the  tail.  The  ears  are  much 
lees  rounded,  and  Che  nails  are  shorter,  infinitely  deeper,  and  more 
compressed,  and  with  deep  channels  below.  The  white  gular  band  is 
more  marked  ;  and,  finally,  the  Asiatic  species  la  totally  deetitule  of 
haii^spines,  where  wanting,  being  replaced  by  strong  bristles  even 
down  to  the  nail>.  (' Zoat.  Proc,,' 18S0, 1831.)  Mr.  Hodgson  notes  this 
species  among  tha  Mammalia  of  Nepaul,  aa  inhabiting  the  central  and 
lower  regions.  ('  Zool.  Proa.,*  1834.)  Hr.  Waterhouse  givea  the  two 
following  species  of  Hytlrii : — 

H.  Bodgtoni,  Crestleas  Nepanl  Porcupine ;  H.  oIopAiM,  Hodgson. 
Oeneial  hue  brown-black ;  bead  brown ;  in  the  visible  portions  of  the 
quills  the  black  prevails  over  the  white,  but  numerous  vary  long  and 
slender  quilla  are  almost  entirely  white,  tha  spiny  bristles  which  form 
the  chief  covering  of  the  animal  are  rather  long  and  slender,  and  have 
Ion?  hnir-like  points.     It  inhabits  NepauL 

H.  Javanita,  Java  Porcupine  ;  Acantkim  Javanicvm,  F.  Cuvierand 
Tan  der  Hoevan;  B.  fateimlata,  Huller;  H.  brttiipiiuita,  Wagner; 
Acanthion  JavanvMm,Graj.  Body  for  the  most  part  covered  with  stiff 
and  somewhat  depressed  spinee,  which  are  distinctly  grooved  on  the 
outer  surface,  and  have  prickly  points ;  under  half  of  the  back  and 
the  tail  covered  with  quilts,  the  quills  rather  short,  thoee  at  the  end  of 
the  tail  hoUaw,  and  pedunculated ;  general  tint  brown  (or  aometimea 
black),  freckled  with  dirty-yellow  ;  the  stouter  quills  brownish-yellow, 
with  a  aub-tenninal  broad  dusky  ring ;  the  longer  and  moro  slender 
quills  with  the  exposed  ends  dirty-yellow.  It  inhabits  Java,  Sumatra, 
and  Borneo. 

AUtervra,  Cut.  (Acanihiont  F.  Cuv.}. — ITeithsr  the  head  nor  the 
mnaile  convex ;  tail  long  hut  not  prehensile ;  feet  like  those  of 
Bytrix. 

A.  eritiata,  Byttrix  fatcieulata,  Bhaw;   Le  FoT«£pio  k  Qnen 
Fincaan,  BnS, 

Cuvler  dsscsibes  this  ipedee  ss  having  the  spines  of  the  body 
hoUowed  into  a  fmrow  forwards,  and  having  the  ^ul  terminated  b; — 
funeoltu  of  homy  flattened  strips  (laoi^ea  oom^  aplatjea),  c 
stiict«d  at  intervals  {strangMca  d'eapace  en  aapace). 

Hr.  Bannatt  {'  Gaidena  and  Menagerie  of  the  Zoologieal  Sodet 
t«ma^  that  allhongh  tolerably  deecribed  and  figured  by  BufTon,  t 


species  had  bsen  lost  to  science  until  within  two  yean  from  ths  time 
he  wrote  (1 830),  when  it  waa  recovered  almost  simultaneously  both 
in  its  original  habitat  and  in  a  veir  distant  quarter  of  the  globe.  Sir 
Btamford  Raffles,  he  ohisrvM,  had  cursorily  referred  to  it,  and  he 
presumes  that  the  authority  on  which  it  was  formed  into  a  new  genua 
by  Cuvier  waa  a  skeleton  and  skin  transmitted  from  India  Iv  M. 
Diard  in  the  year  1828.  Nearly  at  the  same  time,  he  tells  ua,  a  liiiQ| 
individual  was  broutrht  to  England  and  preeenled  to  the  Zoological 
Society  by  Liautenant  Vidal,  who  aocompaziied  the  expedition  for  the 
formation  of  tha  projected  colony  at  Fernando  Po,  where  these 
animali  were  found  in  such  plenty  aa  to  aSord  a  atapla  article  of  food 
to  the  inhabitanta.  It  has  been  conjectured,  he  adds,  on  very  prob- 
able grounda,  that  they  are  not  indigenous  in  the  island,  but  had  beei 
brought  thither  from  the  East  by  the  Portuguese,  who  were  formerly 
'  settled  there ;  bnt  he  obaerres  that  the  apace  interposed  between  the 
I  two  regions  can  scareely  be  regarded  aa  ooncluaive  evidence  of  their 
I  having  been  introduced  into  the  colony,  while  there  are  such  atriking 
inatancea  of  animate  common  to  India  and  the  west  of  Africa  aa  are 
!  furnished  by  the  lion,  the  leopard,  Ac. 

I  Mr.  Bennettproceedsto  sLite  that  in  the  teeth  and  in  the  organs  of 
motion  it  corresponda,  aa  Baron  Cuvier  haa  noticed,  with  the  Common 
I  Poroupine,  from  which  it  diffeia  chiefiy  in  (he  form  of  the  head  ;  the 
;  tins  of  ila  profile,  instead  of  being  elevated  into  a  curve  of  large 
I  extent,  pasaing  in  aimoat  a  straight  direction  from  the  ocdput  to  the 
eitreujity  of  the  noee.  In  these  respects,  Mr.  Bennett  remarka  in  con- 
tinuation, it  agrees  with  P.  Cuviera  genus  Aanithiaa,  founded  on 
this  very  character  observed  by  the  Utter  on  two  skulls  preserved  in 
the  Pans  Museum,  the  one  from  Java,  the  other,  in  all  probability, 
from  Africa.  These  coincidences  would  have  induced  Mr.  Bennett  to 
consider  the  two  genera  as  identical,  were  it  not  that  Bafvn  Cuvier 
haa  omitted  all  mention  of  that  established  by  his  brother,  although 
the  materials  for  comparison  were  fully  at  his  diaposaL  F.  Cuiier 
moreover  enumeratea  them  both  in  hia  genera  of  Jfatnmalia. 

Mr.  Bennett  further  obaervea  that  Linnnua  founded  his  Eytlrix 
noToura  on  Seba's  figure;  but  Buffon  having  quoted  neither  Seba 
nor  Linnaus,  Dr.  Shaw  took  it  for  granted  that  this  waa  a  difierent 
animal,  and  consequently  gave  it  a  new  name — H.  faiamlaia.  Mr. 
Bennett  entertained  however  but  Uttle  doubt,  notwithstanding  some 
trifling  discrepancies  in  the  figures,  that  Sir  Stamford  Raffles  waa 
right  in  his  conjecture  that  they  both  represent  one  and  the  same 

The  following  is  Hr.  Bennstt's  accurate  deecHptiOD : — "  Tha  diCTsr- 
encea  between  this  species  and  the  Common  Porcupine  are  obvious  at 
the  fint  glance.  Its  general  colour  is  nearly  the  same,  but  with  leas 
intermixture  of  brown.  The  upper  parts  of  the  body,  the  outer  sidea 
oF  the  limbs,  and  the  head,  neck,  and  face,  are  of  thia  dusky  hue ; 
bnt  the  under  parta,  inside  of  the  Itmbs,  fore  part  of  the  neck,  and 
throat,  are  of  a  grayish-white,  with  the  exception  oF  a  darker  band 
which  crosses  the  breast  in  front  of  the  fore  legs.  The  spinea  com- 
mence upon  the  back  of  the  head,  where  they  are  little  more  than 
an  inch  m  length,  and  extend  to  the  root  of  the  tail,  occupying  nearly 
the  whole  of  Uie  back  and  aides.  The  longest  are  scarcely  moro  than 
from  four  to  five  inches  in  length,  and  extend  to  the  root  of  ths  tail, 
occupying  nearly  the  whole  of  the  back  and  sidea.  They  an  mostly 
white  at  the  base  and  black  towards  the  extremity,  but  many  of  them 
are  black  throughout,  and  othera  black  above  and  white  beneath.  All 
of  them  are  marked  on  the  upper  surface  by  a  deep  and  broad  groove 
ruoniog  the  whole  of  their  length,  and  terminate  in  very  sharp  poinla. 
Tha  skin  in  which  they  are  implanted  appears  perfectly  white,  and 
where  the  spinea  are  most  numerous  is  scarcely  furnished  with  ft 
single  hair.  A  few  slenderer  spines  running  into  long  black  bristles 
are  occasionally  intermixed  with  the  others.  The  greater  part  of  the 
tail  is  baro  both  oF  hairs  and  spines,  and  covered  only  by  fiat  blackish 
scalea  disposed  in  rings,  the  tip  alone  being  surmounted  by  a  tuft  of 
long  fiat  bristles  hsviug  the  form  neither  of  bain  nor  of  quills,  but 
bearing  a  close  resemblance,  aa  Buffon  has  aptly  remarked,  lo  narrow 
alips  of  parchment  cut  in  an  irregular  manner.  Thia  tuft  is  of  a 
whitish  colour,  and  about  two  inches  in  length.  The  entire  length  of 
the  body  in  our  specimen  is  little  moro  than  a  foot,  and  that  of  the 
tail  from  four  to  five  inches.  The  whiskers  are  very  long ;  the  eyes 
small  and  black ;  and  the  ears  short,  round,  and  naked." 

The  author  last  quoted  states  that,  like  the  rest  of  its  tribe,  thii 
species  sleeps  during  the  day,  and  becomes  in  some  degree  active  only 
on  the  approach  of  night.  Its  iotelligenoe,  he  adds,  is  equally  limltei^ 
and  ite  marmers  equally  fretful  with  those  of  the  common  spedee,  like 
which,  ^*  it  raises  ita  spinea  when  irritated  or  disturbed,  atampa  with 
its  feet  upon  the  floor  of  ita  cage,  and  awella  and  looka  big  in  ita 
dsfensiva  armour."  ' 

It  isYound  in  the  Celebes  Islands  (Seba);  Asia  (Linn.);  Malay 
Peninanla  (Buffon) ;  laiss  of  the  Indian  Archipelago  (Pennant)  ■ 
Sumatra  (Sir  Stamford  Raffles) ;  Fernando  Pa  (Yidal). 

Erttham  (F.  Cuvier). — Cranium  flat ;  muaile  abort  and  not  convex  j 
tall  moderate ;  quills  short  and  half  hidden  in  the  hair. 

E.  dvnaiim  ;  Byitrix  donala,  Linn.  Ean  short,  hid  In  tha  hr; 
head,  body,  \egiL,  and  upper  part  of  the  tail  oovsred  with  soft,  long, 
dark-brown  hur ;  on  tha  upper  part  of  the  head,  back,  body,  ukd  tail| 
numben  of  aharp  atrong  quills,  ths  longest  on  the  back,  the  least 
towards  the  head  and  sides,  the  longest  three  inohea,  but  all  hid  in 
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ths  b«r ;  iatenmied  uv  wme  stiff  itngglicg  hun,  throa  fnohn 
longer  thu  tbe  rat,  tipped  with  dirtj-wlute ;  under  side  of  the  tul 
white;  four  tiiee  on  the  fore  feet,  five  behind,  ewh  ftmied  with  long 
•Uwe,  hollowed  en  their  nodar  tide ;  the  form  of  the  body  la 
exactly  that  of  a,  beftrer,  but  it  Dot  half  the  aim.  One  whioh 
Hr.  Banki  brought  from  Nswfoiindlatid  ww  about  the  Hiie  of  & 
hare,  but  mare  compactly  mode;  the  tail  about  six  inohea  long. 
(PauMiit.) 

The  fallawing  in  fh>m  T.  CuTier'i  figure  of  the  teeth  of  SrdAwoa, 
Sjfnalhem,  and  ^higtinu. 


Teeth  otAvlUKn,  An.    T.  CuTln. 

Theie  acimala  vary  in  intenail?  of  colour.  Pennant  alludes  to  cue 
entinly  white  in  tha  poHeuion  of  Sir  Aehton  Lever. 

Thii  ii  the  Cavia  Budvmi*,  Klein ;  Hyttrix  Hadtoniui,  BriaaoD  ; 
f.  pijoiw,  Catesbj;  S.  doriaia,  LinoEeue;  L'UnoD,  Buffon ;  Canada 
Porcupine,  Forster,  Pennant,  and  otheraj  Cawquaw  of  the  One 
Indiani ;  aod  Ooketoak  of  the  Esquimaux. 

The  Canada  Porcupine  is  a  aluggiih  animaL  Heame  laya  that  tbe 
IcdianB  going  with  packeta  ^^>m  fort  to  fort,  often  see  them  in  the 
treei,  but  not  having  occasion  for  Vbem  at  the  time,  leave  tbem  till 
tbdr  return,  and  ebould  their  abeenoe  be  a  week  or  ten  days,  they  an 
lure  to  fiod  the  porcupines  within  a  mile  of  the  place  where  they  had 
before  Been  them.  Hr.  Hutchiui  etates  that,  in  walking,  the  tail  is 
drawn  along  the  anow,  making  a  deep  track,  which  is  often  tbe  means 
of  betraying  the  aniEoal;  hut  that  its  baunts  are  most  readily  dia- 
covered  by  the  barked  trees  on  which  it  has  fed,  which  if  barked  the 
aame  winter,  are  aure  signs  of  their  vicinity.  They  are,  he  says, 
usually  found  on  the  branches,  and,  on  approaching  them,  they  make 
a  crying  noise  like  a  child.  Then  the  tree  la  cut  down,  and  the 
animal  killed  by  a  blow  on  the  ooee.  Sir  John  Richardson  informs 
ua  that  this  species  ie  found  on  the  banks  of  the  Mackende,  aa  high 
M  lat.  67°,  and  that,  according  to  American  writets,  it  ranges  as  tu 
louth  as  lat,  37°.  He  adds,  that  it  is  said  to  be  very  rare  in  Virginia, 
but  to  be  numerous  in  some  parts  of  Kentucky;  and  that  it  is 
reported  to  have  multiplied  greatly,  of  late  years,  near  Oneida  Lake 
in  tbe  state  of  Sen  York.  (Cozzens.)  Sir  John  Kiohiirdaan  ftirtber 
states  that  in  tbe  Fur  Countries  it  is  most  numerous  iu  sandy  districtii 
covered  with  the  Pinw  Banitiana,  on  the  bark  of  which  it  deligbte 
to  feed ;  that  it  also  eata  the  bark  of  the  larch  and  spruce  fire,  and 
the  buds  of  various  kinds  of  willow  ;  and  that,  in  tbe  more  southern 
districte,  it  is  said  to  feed  chiefly  on  the  bark  and  leaves  of  the  Pi'nu 
Canadtrait  and  lUin  jfioiro,  and  to  be  fond  of  sweat  apples  and  young 
maiie,  which  it  eats  in  a  sitting  posture,  holding  the  food  to  its 
mouth  with  the  fore-paws.  "It  is,"  continues  Sir  John,  "readily 
attacked  by  the  Indiui  dogs,  and  soon  killed,  but  not  without  injui? 
to  its  asaulants,  for  its  quills,  which  it  erects  when  attacked,  ate 
rough,  with  minute  teeth  diieoted  backwards,  that  have  the  effect  of 
rendariug  this  sasmingly  vreak  and  flexible  weapon  a  Tery  dangerous 
ODe.  Their  points,  wmch  are  pretty  sharp,  have  no  soonar  iusinnated 
thenselTM  into  the  skin  of  an  aanilant,  than  they  gradually  bury 
ttieiDMlves,  and  travel  onwards  nntil  tbey  cause  death  by  wounding 
some  vital  organ.  These  epinea,  which  are  detached  &om  the  porcu- 
pine by  the  slightest  touch,  and  probab^  by  the  will  of  the  animal. 

■ooD  m  the  mouths  of  tha  dogs  which  won;  it,  and  nnleM  the  Indian 
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womeu  carefully  pick  them  out,  leldoni  fail  to  kill  them.  Wolves 
occariooally  die  from  the  same  cause.  The  Canada  Poronpine  makes 
its  retreat  amongst  the  roots  of  an  old  tree,  and  is  said  to  pass  mn^ 
of  its  time  in  sleeping.  When  disturbed,  it  makes  a  whining  or  mew- 
ing noise.  It  paiia  in  the  latter  end  of  September,  and  brings  forth 
two  young  od«  in  April  or  May.  Its  flesh,  which  tastes  like  fiabbj 
porl^  is  relished  by  the  Indiana,  but  is  soon  nauseated  by  Europeans. 
The  bones  are  often  deeply  tinged  with  a  greenish'yellow  colour. 
Like  other  ■wi'wl^  which  feed  on  coarse  vegetable  aube^uices,  it  is 
much  infeatsd  by  intestinal  worms.  The  qnilia  or  spines  are  dyed  of 
various  bright  coloun  by  tbe  native  women,  and  worked  into  shot- 
pouches,  belts,  shoes,  and  other  ornamental  article*  of  dress."  ('  Faonn 

5jnuctAcrM  (F.  Cuvier).— HuEcla  large  and  abort ;  head  oonvex  in 
front ;  spines  short ;  tail  very  long,  naked  at  the  end,  and  prehensile, 
like  that  of  an  Opossum  (Sarigue)  or  of  a  Sapajou ;  feet  with  only 
four  toes,  aimed  with  clawa 

S,  pTihtJuUit;  Hytlrix  prduntiiu,  Linn.  Noea  short  and  blunt ; 
long  white  whisken ;  beneath  the  none  a  bed  of  small  spines ;  top 
of  tbe  head,  back,  aidea,  and  base  of  the  tail,  covered  vvith  spine* ; 
the  longest  on  the  lower  part  of  the  back  and  tail,  3  inches  in  length. 


weaker  aa  tbey  approach  the  belly ;  on  the  breast,  belly,  and  lower 
part  of  the  legs  are  converted  into  dark-brown  btistle* ;  feet  divided 
mto  four  toea ;  clawa  very  long ;  on  the  place  of  the  thumb  a  gresA 
protuheranoe ;  tail  18  inches  long,  slender,  and  taper  towards  tha  end  ; 
tbe  last  10  inches  almost  naked,  having  only  a  few  haira  on  it ;  has, 
for  that  length,  a  strong  prebeneile  quality.    (Pennant) 

This  appears  to  be  the  Cuandu  (major)  of  Harcgrave  and  Piso; 
Orioo  Cacheio  and  Espinho  of  the  Portuguese ; '  Hoitzlaouatain  of 
Hernandez  ( I ) ;  the  Brasilian  Porcupine  of  authors. 

The  Braolian  Porcupine  appears  very  much  to  resemble  the  Canada 
Porcupine  in  its  habits,  living  in  woods,  sleeping  by  day,  and  feeding 
on  fruits,  ke.  by  night.  Marcgrave  states  that  ita  voice  is  like  that 
of  a  sow.  The  quills  are  stated  to  have  tbe  same  penetrating  and 
destniotive  quality  as  those  of  the  Canadian  speciea.  It  is  a  sluggish 
animal,  climbing  trees  very  slowly,  and  holding  on  with  its  prehensile 
tail,  especially  in  its  descent  It  grows  very  fat,  and  the  flesh  is 
said  to  be  wbite  and  well-tasted.  Our  cut  is  taken  from  a  living 
spedmen  in  the  Gardens  of  the  Zoological  Society,  B^nt'a  Park. 


ipino  (^iw(A«-«^M*»iiii(ii). 


p.filB)  states  that  Hr.  Pentland  found  in  the  Val  d'Amo,  new  8— 
Giovanni,  in  the  same  sandy  beds  which  contain  ao  many  bones  of 
Urge  quadrupeds,  a  molar  tooth  exactly  resembling  that  of  a  great 
porcupine,  but  which  appeared  to  be  fossiL  Hemains  of  Poronpine* 
have  been  found  by  Hesn«  Falconer  and  Cautley  in  the  Sewalik  Hilla. 
UYSTRIX.    LHiBTRioO)*.] 
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IANTHINA.    [Janthika.] 
IBACUa      [SOYLLABIAM&] 
IBALIA.     [QALLI0OL&] 

IBE'RIS,  a  genoB  of  Plants  belonging  to  the  natural  order  Chtefferce. 
It  oonsiBts  of  annual,  perennial,  and  uightly  Bhrubby  spedes,  chiefly 
inhabitiog  Europe,  and  particularly  the  northern  snores  of  the 
Heditexranean  Sea.  It  htuB  the  pouch  ovate  or  roundish  notched; 
valves  boat-shaped,  winged  at  the  back ;  seeds  one  in  each  cell ;  petals 
unequal,  two  outer  ones  largest;  filaments  simple.  Two  are  found 
in  the  north  of  Europe,  one  of  which,  /.  amara,  is  British.  The 
spedee  are  remarkable,  among  other  tbings,  for  their  flowers  growing 
in  dose  corymbs,  and  being  much  more  devdoped  on  one  side  thsn 
the  other,  next  the  circumference  of  the  corymb.  This  irregularity, 
connected  with  dther  a  pure  white  or  a  rich  purple  of  varying  tints, 
gives  the  plants  a  strikingly  beautiful  appearance;  and  hence  they 
are  in  many  cases  cultivated  in  gardens  as  objects  of  ornament,  under 
the  name  of  Candy-Tuft^  in  alludon  doubtless  to  their  having  been 
first  procured  firom  Candia.  /.  aempervir^M  and  /.  Oibraltariea  are 
particulariy  well-suited  for  beautlfving  rock-woric. 

IBERITE,  a  Mineral,  allied  to  GigarUoUtc,    [Qiqaittolxtb.] 

IBEX.    [Capbea] 

IBIS.    [Abou-Hannks  ;  Scolopacidjb.] 

IBLA.      [ClBBIFSSIA.] 

IBYCTER.    [Faloonidjl] 
ICELAND-MOSS.    [Cetbabia.] 
ICELAND-SPAR,    [^aloabboub  Sfab.] 

ICE-PLANT.      [M£8EMBBTANTHBin71C.l 

ICE-SPAR.  Transparent  Crystals  of  FeUpar,  Anorikite,  and  B^acih 
lite  are  called  by  this  name. 

ICHNEUMON.    [HxBPXSTBB.] 

ICHNEUMON,  a  genus  of  Insects  belonging  to  the  order  Hymen' 
optera,  section  Teri^antia^  and  family  Pvpivcra,  in  the  arrangement 
of  LatreiUe.  The  genus,  as  defined  by  LinnsDus,  included  such 
pupivorous  JBymenoptera  as  are  furnished  with  veined  wings  (the 
anterior  pair  presenting  in  their  disc  several  complete  or  closed  cells), 
filiform  or  setaiseous  vibratile  antennse  composed  of  a  great  number 
of  articulations,  and  an  ovipositor  of  various  length  and  complicated 
structure.  The  Linnsean  genus  now  constitutes  a  group  induding  a 
great  many  well-marked  genera  and  an  immense  assemblage  of  spedes. 
All  these  are  remarkable  for  the  habits  of  their  larvsB,  which  are 
parasitic  in  the  bodies  of  other  insects.  These  bodies  the  perfect 
Ichneumons  perforate  by  means  of  their  ovipodtors,  and  there  lay 
their  eggs.  This  destructive  habit  gave  rise  to  the  name  by  which 
they  are  known ;  a  comparison  being  drawn  between  them  and  the 
i^gyptian  Ichneumon  {fferpettes  lehnewmon)  [HiBPEBTsa],  the  quad- 
ruped odebrated  as  the  destroyer  of  serpents  and  crocodiles. 

The  history  of  these  insects  has  attracted  much  attention  among 
naturalists,  and  many  elaborate  memoirs  have  been  written  upon 
them.  The  purpose  they  serve  in  the  economy  of  nature  has  been 
well  described  by  Kirhj  and  Spence:  "The  great  body  of  the 
ichneumon  tribe  is  prindnally  employed  in  keeping  within  their 
proper  limits  the  infinite  nost  of  lepidopterous  larvao,  destroying, 
however,  many  insects  of  other  orders.  Such  is  the  activity  and 
address  of  the  lehneumonidcB  that  scarcely  any  concealment,  except 
perhaps  the  waters,  can  secure  their  prey  from  them ;  and  neither 
bulk,  courage,  nor  ferodty  avail  to  terrify  them  from  eifecting  their 
purpose.  They  attack  the  ruthless  spider  in  his  toils  ;  they  discover 
the  retreat  of  the  little  bee  that  for  safety  bores  into  timber,  and 
though  its  enemy  ichneumon  cannot  enter  its  cell,  by  means  of  her 
long  ovipositor  she  reaches  the  helpless  grub,  which  its  parent  vainlv 
thought  secured  from  every  foe,  and  deposits  in  it  an  egg  which 
produces  a  larva  that  destroys  it^  In  vain  does  the  destructive 
Ceeidom^  of  the  wheat  conceal  its  larva  within  the  glumes  that  so 
doedy  cover  the  grain ;  three  spedes  of  these  minute  benefactors  of 
our  race,  sent  in  mercy  by  Heaven,  know  how  to  introduce  their  eggs 
into  them,  thus  preventing  the  mischief  they  would  otherwise 
occauon,  and  saving  mankind  ftom  the  horrors  of  famine.  In  vain 
also  the  Cfyn/ipi,  by  its  magic  touch,  produces  the  curious  excrescences 
on  various  traes  and  plants,  called  galls,  for  the  nutriment  and  defence 
of  its  progeny;  the  panudte  spedes  attached  to  it  discovers  its  secret 
chamber,  pierces  its  wall,  however  thick,  and  commits  the  destroying 
^gg  to  its  ofispring.  Even  the  clover  weevil  is  not  safe  within  the 
legumen  of  that  plant;  nor  the  wireworm  in  the  earth  from  their 
idmeumonidian  foes."    (<  Introduction  to  Entomology,'  voL  i  p.  267.) 

The  devdopment  of  these  paradtes  within  the  bodies  of  other  insects 
was  for  a  long  time  a  source  of  much  speculation  among  early  philo- 
sophers, who  fancied  that  occadondly  one  animal  had  the  power  of 
becoming  transformed  into  another.  The  eggs  of  the  genus  Ophian 
are  of  a  singular  form,  being  somewhat  bean-shaped  and  attached 
near  one  end  to  a  long  dender  and  curved  pedunde,  by  which  they 
are  attached  to  the  body  of  the  victim.  The  Isrva  itself,  when 
hatched^  retains  thii  positioDi  and  thus  Uvta  upon  the  juioes  of  the 


insect  it  attado.  The  larva  which  radde  like  intestinal  worms  within 
the  bodies  of  caterpillars,  as  the  Mierogasters,  which  infest  the  cater- 
pillars of  the  white  butterfly,  careftilly  avoid  touching  the  vital  organs 
of  the  creature  they  inhabii^  living  only  upon  the  ffttty  matter  until 
they  attain  their  fidl  size  and  are  ready  to  assume  the  pupa  state, 
when  they  pierce  the  skin  of  the  caterpillar  (which  soon  dies),  spin  for 
themselves  cocoons  beneath  its  body,  and  undergo  their  transformik 
tions.  The  larva  of  the  majority  of  these  insects  spin  a  silken 
cocoon,  in  which  they  undei^o  the  pupa  state.  In  some  cases  this 
is  rendered  unnecessary  by  their  peculiar  habits,  as  for  instance,  the 
Aphidii,  which  undergo  thdr  tiwisformations  within  the  indurated 
skin  of  the  ApkUj  of  which  they  have  devoured  the  interior. 

The  perfect  insects  are  found  flying  amongst  trees  and  plants,  and 
especially  frequenting  the  heads  of  umbelUferous  flowers,  whence 
they  derive  a  great  portion  of  thdr  nourishment.  Some  spedes 
whose  females  are  furnished  with  a  very  long  ovipodtor  are  found 
on  the  trunks  of  trees,  stumps  of  wood,  &a,  evidently  ■'""^litwg  for 
wood-eating  larva,  in  which  they  depodt  their  eggs ;  whereas  tiiose 
which  have  short  ovipositors,  seek  external-feeding  larva  for  the 
same  purposcu  When  taken  in  the  fingers  they  immediately  dis- 
engage their  terebra  from  the  sheath  and  attempt  to  sting,  caudng  a 
slight  irritation  for  the  moment,  but  so  trifling  is  it  that  it  ia  evident 
no  very  powerful  poison  can  be  introduced  into  the  wound.  Th^ 
fly  very  rapidly.  M.  Wesmad  has  described  a  remarkable  gynandro* 
morphous  specimen,  having  the  head  and  thorax  with  the  organs 
attached  thereto  of  the  female  sex,  while  the  abdomen  and  its 
appendages  are  masculine.  In  the  last  Linnsean  edition  of  the 
'Systema  Natnra,'  77  spedes  were  described  as  bdonging  to  the 
genus  Idmevmon. 

Modern  naturalists  have  elevated  tho  genus  Iduheitmon  into  a 
funily  Icknewnonidce,  which  is  again  divided  into  two  sub-families 
Qenuina  and  AdtcitcB.  The  former  comprises  the  largest  spedes 
of  the  family,  and  is  not  only  distinguished  by  having  two  recurrent 
nerves,  but  also  by  having  the  nerve  which  separates  the  first  cubital 
or  submargind  cdl  from  the  extemd  discoidal  cell,  dther  entirdy  or 
nearly  obliterated,  whereby  these  two  cells  become  confluent.  No 
genuine  Ichneumon  has  yet  been  described  in  which  this  structure 
does  not  exist  Moreover  the  second  cubital  or  submarginal  cdl  (the 
area  specularis  of  Fallen)  is  very  greatly  reduced  in  size,  being  some- 
times petiolated,  but  often  entlrdv  obsolete.  It  is  in  this  minute 
area,  or  in  the  space  which  it  should  typically  occupy,  that  the 
second  recurrent  nerve  is  .  inserted.  M.  Wesmad  also  adds  the 
existence  of  an  articulation  between  ^e  second  and  third  dorsd 
segments  of  the  abdomen. 

Amongst  the  lehneumonidai  may  be  noticed  the  genera — Pimplo^ 
in  which  the  ovipodtor  and  its  sheaths  are  often  greatly  elongated, 
being  in  some  exotic  species  S  or  4  inches  long;  QpAion,  having 
the  abdomen  greatly  compressed  and  sabreshaped ;  Eueerot  and 
Joppa  having  the  antenna  dilated  in  the  middle  (of  the  former 
genus  mdes  only  have  been  observed);  and  Hdlwigia,  having  the 
antenna  strongly  davate  at  the  extremity  in  both  sexes.  The  in- 
teresting genus  AgriotypvM  is  remarkable  for  its  long  curved  petiole 
to  the  abdomen,  spotted  wings,  and  spined  scutdlum;  the  radial 
cell  is  shorty  whence,  as  well  as  in  the  form  of  the  abdomen,  it 
appeared  to  LatreiUe  to  form  the  connecting  link  between  the 
/cAneumonM&B  and  Proetotrmpida,  Its  pdpi  and  the  cubitd  cdl  of 
the  fore  wings  however  evidently  prove  its  afiSnity  with  the  true 
Ichnenimonida ;  dthough  Mr.  Hdliday,  on  account  of  the  want  of 
articulation  between  tihe  second  and  third  dorsal  segments  of  the 
abdomen,  has  formed  it  into  a  dirtinct  family ;  but  this  latter  character 
is  proved  by  sudi  genera  as  Ckdoimit  Sigalph^u,  &a,  to  be  but  of 
secondary  importance  amongst  the  Ichneumonidee, 

IchneumwUdei  AdtcUi,  or  Braeonidet,  are  characterised  by  having 
only  one  recurrent  nerve,  which  iinites  with  the  nerve  almost  dways 
present,  extending  between  the  first  cubitd  and  extemo-discoidal 
cells ;  the  second  submargind  cdl  being  often  as  large  as  the  preceding, 
and  not  reodving  a  recurrent  nerve ;  and  the  non-existenoe  of  articula- 
tion between  the  second  and  third  dorsd  segments  of  the  abdomen. 

In  AgatlUs  and  some  Microdi  and  Mieroctoni  the  nerve  between 
the  first  cubitd  and  extemo-disooidd  cell  is  obliterated,  as  in  the 
genuine  Jehnewnon,  M.  Wesmad  divides  this  sub-family  as  follows : — 

*  JSndodontes,  —  Having  the  teeth  of  the  mandibles  directed 
inwardly;  the  mandibles  meeting  together  when  shut.  DividUe 
into— 

1.  PolymorpkL — Clypeos  entire;  abdomen  6-7-jointed ;  posterior  part 
of  the  vertex  convex,  second  submargind  cdl  (when  present)  large. 

2.  Oryptogattri, — Clypeus  entire,  posterior  part  of  the  vertex  convex; 
abdomen  dorsally  presenting  not  more  than  two  transverse  sections; 
second  bubmargind  cell  (when  present)  large. 

8.  Areolarii, — Clypeus  entire;  vertex  more  or  less  emaiginate 
behind ;  abdomen  6-7-jointed ;  second  submarginal  cdl  (when  present) 
very  small. 
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4.  Cyelotiomi. — Clypeua  deeply  notched,  leavixig  a  oircular  aper- 
ture between  it  and  tiie  jawB ;  abdomen  generally  6-7-jointed ;  seoond 
0ubnuurginal  oell  (when  present)  laiige. 

**  Exodomta, — Having  the  tee&  of  the  mandibles  directed  out- 
wards, the  mandibles  when  elosed  not  touching  each  other.  Mr. 
Halliday  adds  as  a  distinct  sub-fieunily  the  Aphidii  and  allied  genera, 
which  haye  the  articulation  between  the  second  and  third  abdominal 
segments  flexible.  Mr.  Westwood  however  regards  them  as  a  group 
equivalent  with  Wesmael's  other  sections,  and  which  it  might  pochaps 
be  more  natural  to  arrange  either  before  or  after  thePo2ymorpAi,  with 
which  they  are  imited  by  WesmaeL 

The  habits  of  the  /.  AdtcUif  or  Brcusomdet,  present  no  broad 
distinction  from  the  rest  of  the  family.  Many  of  the  genera  present 
peculiaritiee  of  structure,  as  for  instance  the  coalition  of  the  dorsal 
segments  of  the  abdomen  in  Chdonuiy  SifftdphtUf  BhUigcuteTf  and  the 
gaping  mandibles  of  Alytia;  the  rostrated  front  of  AgaikUf  and 
the  existence  of  a  stigma  on  the  front  margin  of  the  posterior  wings 
of  the  males  in  HeUrotpHua  and  Heeahchu. 

(Westwood,  IfUroduction  to  the  Modem  ClastifUaiion  of  Insects.) 

ICHNOCARPUS  (from  txyos,  a  footstep,  vestige,  and  Kdfnros,  a 
fruit,  in  reference  to  the  slender  follicles),  a  genus  of  Plants  belonging 
to  the  natural  order  ApocytMcecB.  It  has  a  salver-shaped  corolla, 
5<left  calyx,  and  inclosed  stamens ;  sagittate  anthers,  free  from  the 
stigma.  The  species  are  climbing  shrubs  with  opposite  leaves;  the 
flowers  in  branched  terminal  panicles,  white,  and  inodorous. 

LfnUtseent  has  a  twining  stem,  oblong-lanceolate  leaves  tapering  to 
both  ends,  axillary  peduncles  very  long  and  racemose.  It  is  a  native 
of  Ceylon  and  NepauL  The  flowers  are  small  and  purple ;  the  leaves 
deep  green  above  and  pale  beneath.  According  to  Dr.  lioyle,  it  is 
sometunes  used  in  India  as  a  substitute  for  sarsapanila,  and  it  is 
also  mentioned  by  Afselius  in  his  '  Remedia  Quinenaia,'  as  a  medicinal 
plant. 

Lfragrana  has  oblong  lanceolate  leaves  tapering  to  both  ends,  and 
axiliary  trichotomous  spreading  pedundes.  It  is  a  native  of  Nepaul, 
and  has  large  handsome  flowers. 

/.  Afulii  is  a  glabrous  shrub  with  twining  stems,  oval  acute  leaves 
at  the  base,  oblong  or  lanceolate  as  they  approach  the  top.  The 
corollas  are  white  and  sweet-scented.  It  is  a  native  of  Sierra  Leone, 
and  about  the  river  Bascha,  in  woods  and  among  bushes.  ' 

/.  Lovreirii  has  a  frutescent  stem,  ovate  oblong  leaves,  lateral 
S-flowered  peduncles.  It  is  a  native  of  Zanzibar.  All  the  species  of 
lehnocarput  grow  well  in  a  mixture  of  loam,  peat,  and  sand,  and 
cuttings  strike  readily  in  sand  under  a  hand-glass. 

(Don,  JDichlamydeoui  Plants  ;  Ldndley,  Flora  Medico.) 

ICHTHTOLOGT.  The  branch  of  science  which  comprehends  a 
knowledge  of  the  structure,  nature,  and  forms  of  FLshes  is  thus  called. 
The  general  structure  and  classification  of  Fishes  is  treated  of  in  this 
work  under  the  head  of  Fish,  and  all  the  more  important  and  British 
genera  will  be  foxmd  under  their  generic  names,  or  the  families 
to  which  they  belong,  as  Ammoottbs  ;  Cortfojena  ;  Clupxiojb  ; 
Squalidjl 

ICHTHYOPHTHALMITE,  synonymous  with  Afofhyluts. 

ICHTHYOSAURUS,  Uterally  Fish-Lizard  ('Ix^^s :  Xcwpos),  the 
generic  name  given  by  Mr.  Konig  to  the  extinct  fossil  animal  noticed 
by  the  late  Sir  Everard  Home,  imder  the  appellation  of  Proteosaurus, 
and  by  Wagler  under  the  name  of  Qry^us. 

We  are  indebted  to  Sir  Henry  De  la  Beche  and  the  Rev.  W.  D.  Ck>ny- 
beare  principally  for  pointing  out  and  illustrating  the  structure  of  this 
extraordinaiy  creature;  and  that  at  a  time  when  the  materials  were 
far  more  scanty  than  they  are  at  the  present  day.  Dr.  Jager, 
Mr.  Hawkins,  Dr.  Buckland,  Sir  Philip  de  Malpas  Grey  Egerton,  and 
Professor  Owen,  have  all  contributed  to  throw  light  on  tike  oiganisation 
of  a  being  that  has  long  ceased  to  exist ;  and  the  anatomy  and  animal 
economy  of  this  tyrant  of  the  seas  of  former  ages  is  now  nearly  as 
well  known  as  that  of  the  porpoise  which  revels  in  the  ocean  that 
washes  the  shores  of  our  existing  continents  and  islands.  We  ought 
also  to  add  that  we  are  deeply  indebted  for  an  early  knowledge  of  the 
remains  of  this  creature  to  the  indefatigable  exertions  of  a  lady — 
Miss  Anning,  of  Lyme  Regis,  who  diligently  collected  the  first 
remains  of  the  bones  of  the  Ichthyosaurus  fr^m  the  difib  of  Lyme 
Regis. 

"If,"  writes  Dr.  Buckland,  in  his  'Bridgewater  Treatise,'  <'we 
examine  these  creatures  with  a  view  to  their  capabilities  of  locomotion, 
■nd  the  means  of  offence  and  defence  which  their  extraordinary 
structure  afforded  to  them,  we  shall  find  combinations  of  form  and 
mechanical  contrivances  which  are  now  dispersed  through  various 
classnB  and  orders  of  existing  animals,  but  are  no  longer  united  in  the 
same  genus.  Thus,  in  the  same  individual,  the  snout  of  a  porpoise 
is  combined  with  the  teeth  of  a  crocodile,  the  head  of  a  lizard  with  the 
vertebres  of  a  fish,  and  the  sternum  of  an  Omithorhynchvs  with  the 
paddles  of  a  whale.  The  general  outline  of  an  IchtJt,yosaivrus  must 
have  most  nearly  resembled  the  modem  porpoise  and  grampus.  It 
had  four  broad  feet  or  paddles,  and  terminated  behind  in  a  long  and 
powerful  taiL  Some  of  the  largest  of  ^ese  reptiles  must  have 
exceeded  thirty  feet  in  length."  We  shall-now  endeavour  to  give  a 
sketch  of  the  organisation  of  these  Enaliosaurians. 

The  osteology  of  the  head  agrees  in  many  points  with  that  of  the 
QroQodile,  but  the  orbit  of  the  eye  is  much  larger,  and  the  Q98tril  is 


not,  as  in  that  genus,  placed  near  the  point  of  the  snout,  but  near 
the  anterior  angle  o£the  orbit,  as  in  some  other  lizards.  The  teeth, 
which  in  some  cases  amount  to  a  hundred  and  eighty,  are  Hot  incased 
in  deep  and  distinct  sockets  as  in  the  crocodUee,  though  the  rudiments 
of  an  alveolar  separation  may  be  traced  in  the  small  ridges  between 
the  teeth  running  along  the  furrow  of  the  maxillary  bone  in  which 
they  are  set  The  succession  of  teeth  ia  managed  much  after  the  same 
manner  as  that  which  obtains  in  the  crocodiles  [Obooooilidji],  the 
young  tooth  budding  up  at  the  base  of  the  old  tooth,  where,  as  it 
grows,  its  lateral  pressure  sets  the  absorbents  at  work ;  tiie  base  of 
the  old  tooth  is  thus  partially  removed,  and,  as  the  new  tooth 
advances,  is  finally  displaced  to  make  room  for  its  more  efficient 
successor.  The  elongated  jaws  in  which  these  instruments  of  destruc- 
tion are  arranged  are  made  up,  as  in  many  of  the  crocodiles  and  the 
other  lizards,  of  many  thin  bony  plates,  so  as  to  produce  a  unioz^  of 
lightness,  elastioity,  and  strength.  "  It  is  obvious,"  says  Dr.  BucUand, 
in  the  interesting  work  above  quoted,  '*  that  an  under  jaw  so  slender 
and  so  much  elongated  as  that  of  a  Crocodile  or  IchtkyosauruSf  and 
employed  in  seizing  and  retaining  the  large  and  powerful  animals 
which  formed  their  prey,  would  have  been  comparatively  weak  and 
liable  to  fracture  if  composed  of  a  single  bone.  Each  side  of  the  lower 
jaw  was  therefore  made  up  of  six  separate  pieces,  set  together  in  a 
manner  which  will  be  best  understood  by  a  reference  to  the  figures. 
This  contrivance  in  the  lower  jaw  to  combine  the  greatest  elasticity 
and  strength  with  the  smallest  weight  of  materials,  Ib  similar  to  that 
adopted  in  binding  together  several  parallel  plates  of  elastic  wood  or 
steel  to  make  a  crossbow;  and  also  in  setting  together  thin  plates  of 
steel  in  the  springs  of  carriages.  As  in  the  carriage-spring  or  com- 
pound-bow, so  also  in  the  compound-jaw  of  the  Ich&yosawus,  the 
plates  are  most  numerous  and  strong  at  the  parts  where  the  greatest 
strength  is  required  to  be  exerted ;  and  are  thinner  and  fewer  towards 
the  extremities,  where  the  service  to  be  performed  is  less  severe. 
Those  who  have  witnessed  the  shock  given  to  the  head  of  a  crocodile 
by  the  act  of  snapping  together  its  thin  long  jaws,  must  have  seen 
how  liable  to  fracture  the  lower  jaw  would  be  were  it  composed  of 
one  bone  only  on  each  side :  a  similar  inconvenience  would  have 
attended  the  same  simplicity  of  structure  in  the  jaw  of  the  Ichihyo* 
saurus.  In  each  case  therefore  the  splicing  and  bracing  together  of  six 
thin  fiat  bones  of  imequal  length  and  of  varying  thickness,  on  both 
sides  of  the  lower  jaw,  affords  a  compensation  for  the  weakness  and 
risk  of  fracture  that  would  otherwise  have  attended  the  elongation  of 
the  snout.  Mr.  Conybeare  points  out  a  further  beautifiil  contrivance 
in  the  lower  jaw  of  the  Ichthyosaunu,  analogous  to  the  cross^bmeings 
lately  introduced  in  naval  architecture." 

Hitherto  the  structure  of  the  skeleton  of  the  Ichthyosaurus  is,  as 
we  have  seen,  sauroid ;  but  we  now  come  to  a  part  of  its  bony  frame, 
and  a  very  principal  part,  which  is  formed  on  the  ichthyoid  or  fishy 
type.  The  vertebral  column,  consisting  of  more  than  one  hundred 
vertebrae,  each  of  which  is  hollow  and  fashioned  after  the  manner  of 
those  of  fishes,  to  facilitate  the  progress  of  the  animal  through  the 
wateiy  medium  in  which  it  existed,  is  constructed  for  a  swimming, 
not  a  walking  animal ;  and  the  sauroid  type  is  here  departed  from  in 
favour  of  a  conformation  demanded  by  the  habits  of  the  animaL  A 
peculiarity  in  this  part  of  the  structure  is  noticed  by  Sir  K  Home^ 
the  annular  part  of  the  vertebra  being  neither  consolidated  with  its 
body,  as  in  quadrupeds,  nor  connected  by  a  suture,  as  in  crocodiles; 
but  remaining  always  distinct,  and  articulating  by  a  peculiar  ioint^ 
resembling  a  compressed  oval  ball-and-socket  joint.  Mr.  Conybeare 
observes,  in  addition,  that  this  mode  of  articulation  cooperates  with 
the  cup-shaped  form  of  the  intervertebral  joints  in  giving  fiexibility 
to  the  vertebral  column,  and  assisting  its  vibratory  motions ;  for  had 
these  parts  been  consolidated,  as  in  quadrupeds,  their  articulating 
I^rocesses  must  have  locked  the  whole  column  together,  so  as  to 
render  such  a  motion  of  its  parts  impossible ;  but  by  means  of  this 
joint  every  part  yields  to  that  motion.  (Buckland,  'Bridgewater 
Treatise.') 

Sir  Philip  Egerton,  in  his  paper  '  On  Certain  Peculiarities  in  the 
Cervical  Vertebras  of  the  Ichthyosaurus,  hitherto  unnoticed  *  ('  Geol. 
Trans.,'  1836),  has  demonstrated  that  the  first  and  second  oerrical 
vertebrte  (in  some  species  at  least)  are  anchylosed ;  and  he  further 
notices  a  very  remarkable  feature  which  at  once  distinguishes  these 
vertebrae  from  the  other  bones  of  the  spinal  column.  He  shows  that 
on  the  under  surface  of  each  bone  there  exists  an  unusual  enlarge- 
ment in  the  form  of  a  solid  wedge^haped  process,  placed  transversely 
to  the  smaller  diameter  of  the  vertebi-se.  By  this  aniangement  four 
triangular  planes  are  produced.  "  The  first  and  largest  is  based  upon 
the  lower  anterior  margin  of  the  atlantal  socket,  having  its  apex 
directed  downwards  and  backwards  until  it  meets  the  apex  of  a 
similarly-shaped  though  smAUer  plane  proceeding  downwards  and 
forwards  from  the  posterior  margin  of  the  atlas.  The  third,  of  like 
shape  and  size  with  the  second,  extends  from  the  anterior  margin  of 
the  axis,  and  joins  the  apex  of  the  fourth,  which  inclines  forwards 
from  the  posterior  portion  of  the  same  bone.  This  fourth  plane  is 
considerably  smaller  than  the  others,  and  corresponds  in  size  with  a 
fifth,  placed  on  the  anterior  border  of  the  thirl  cervicftl  vertebnL 
When  therefore  the  three  anterior  vertebrae  are  in  their  natural 
position  the  arrangement  of  the  five  planes  is  as  follows : — ^the  first 
aa4  liv^gwt  QocupiM  thi^  lower  front  of  the  atlas;  the  second  and 
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third,  l^  tha  union  of  Oxtir 
buM,  [mduco  a   triuigubr 
socket  OD  the  Dnder  luriiuM 
at  tha  atlu  tod  uii ;  and  a 
ascond  luullaraooket  i>  formed 
betweau  tlia  azia  and  tiis  thiid 
Tertelira  bj  a  aimilar  diapo- 
■ition  of  the  fourth  and  fifth 
pUDea."     Sir  Fhllip  ndila  that 
the  aeoond  bone  of  tha  leriea 
ia  frequentlj  foand  with  the 
atlaa  and  aiia,  aod  ia  not  un- 
commoDly  fixed  in  ita  poaitioD 
bj  auchjloaia.  The  third  bone 
he  ilKtea  to  be  of  rare  occut^  ; 
ranee,   in    oonaeqnance  of  ita  | 
diminutiva  aiae,  aad  ha  thinks  I 
that  in  Bome  ipedaa  it  ia  pro-  1 
bably  aJlogathar  wantiD;.    Ha 


Tertebnl  Wedge-Bonea.  Tha 
reader  will  find  in  the  lanie 
interostiug  meraoir  man;  valu- 
able obaerVatioQi  on  the  atruc- 
ture  and  atticulation  of  the 
earTioal  Tartebne,  the  com- 
bined neult  of  which,  and  of 
the  TodoctioD  of  the  inteiv 
▼artebral  caTitiea.  must,  aa  3ir 
Philip  remarka,  have  been  a 
conaiderable  iocreaae  of  power 
in  thia  part  of  the  apinal 
column ;  and  be  fuitber  atatea 
that,  prooeeding  from  the 
lumbar  vartebne  towarda  tha 
bead,  the  oolumn  attains  iti 
nuuimnm  diamatar  about  the  fifth  oenrical  Tertebn,  tern  which  point 

Tha  riba  appear  to   be  ooiutructed  more  upon  the  aauroid  tjpe, 
for  thej  are  eontlnuoua  along  tha  vertebral  oolumn  from  the  head  to 


the  palvia;  thej  are  alaoderand  moatly  bifurcated  at  the  end,  and 

many  of  them  bib  united  in  front  aoroaa  the  oheit     Intermediate 

bonaa,  analogona  to  tha  itemal  and  iotermediate  coatnl  cartilages  in 

tha  crooodilaa  and  tike  atemO' 

ooatal     area    in    PUtiOtauna, 

nnitad  Uie   riba  of  the   right 

aide  to  thoaa  of  the  left.     Dr. 

Buckland  ia  of  opinion  that 

thia  atruetoie    waa   probably 

Bubaerrient  to  the  purpose  of 

introduciiig  into  tht'    '    '' 

an  nnuBO^  qoantif 

the   animal   being 

meana  enabled  to  remain  long 

beneath   tha   water   without 

liaiBg  to  the  Boiface  for  the 

purpoaa  of  breathing. 

In  the  itemnm  we  find  a 
oomfaination  of  bonea  admir- 
ably ad^tted  for  reaiatanoa. 
Of  thia  pait  of  the  bony  ftanie- 
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followed  by  the  bonea  of  tha 
fore  arm ;  and  theae  are  ano- 
caeded  by  nomeroua  regularly* 
diipoaed  polygcmal  bonea,  ex> 
ceeding,  ia  aome  nieoiaa,  tha 
u  umbM"  of  one  hundred,  whioh 
form  the  paddle  or  Bn.  In 
form  theaa  bonaa  diSer  both 
from  tha  phalangea  of  linrda 
and  whalea. 

The  bonea  of  the  pelvia 
doeely  lesenible  tlioee  of  the 
oroeodile,  and,  aa  Sir  B.  Da  la 
Beche  and  Hr.  Conybeare  ob- 
serve, the  femoral  bone  and 
posterior  paddle  are  altogether 
analogous  to  the  humerui  and 
anteriurpnddle;  but,  contrary 
to  the  darelopmaDt  of  the 
^  posterior  extremitiea  of  quad' 
'  rupeds  in  general,  thsy  are 
very  eonaiderably  smaller, 
Dearly  In   the    proportion   of 

Dr,  Bucklajid,  with  refer- 
ence to  the  poaterioT  extremi- 
ties, or  paddles,  obaerrea,  tbat 
theeu  are  wanting  in  the  Ceta- 
Cfana,  and  that  the;  poeaibly 
eompeniale  for  the  absence  of 
the  flat  hoiiaontal  tail  willi 
which  those  animals  are  fur- 
nished. In  a  paper, '  On  the 
Dislocation  of  tha  Tail,  at  a 
t..o(/a«y«.«™..  ■      certain    Point,   in   the   Skele- 

tons  of  many  Ichthyoeaun, 
rend  by  Profeaaor  Owen,  before  the  Geological  Society  of  London,  the 
author  commenced  his  obaerTationa  by  refemne  to  the  skeleton  of 
tha  existing  Cttacea,  and  pointing  out  how  alight  is  the  indioa- 
tinn  afforded  by  the  caudid  Terbebna  of  the  loiKa  terminal  fin, 
which  forms  in  that  class  so  important  an  organ  of  locomotion ;  and 
the  improbability  ttat  ita  presenoe  would  have  been  auspected  bad 
the  Caacta  been  known  only  by  their  fossil  remains,  in  oonaequense 
of  tha  fin  having  constated  entirely  of  deoompossble  and  unoesified 
material. 
He  stated  that  tbe  A 

vartebne,  which  giveath.  . 

which  character  is  not  present  in  all  the  Celacea),  is  not  reoogniaable 
in  the  skeletons  of  the  Jchtiiyataun  and  Piaiotaitri ;  but  ha  proceed* 
to  describe  a  condition  of  the  tail  in  tbe  skeletons  of  the  hhtUyotiuiri 
which,   ha   conceives,   affords  an   indication  ot    a  atruoture  in   the 
extinct  snimsl  analogous  to  tha  tegumentary  flu  of  the  Cilacca,  and 
which  hat  not  been  suspected  by  the  authors  of  tha  conjectuially- 
rrstored  figures  of  the  hhthyatanri  already  published.    The  condition 
alluded  to  is  described  as  an 
abrupt  bend  of  the  tail,  about 
one-Uiiid  of  its  whole  length 
distant  from  the  end,  and  at 
the  30th   caudal   vertebra  in 
tbe  IchlhyotaKm  ammwU; 
the  broken  portion  continuing 
beyond    the     dislocation    as 
straight  as  in  the  part  which 
precedes  ii.    Aa  there  ia  no 
appearance  of  a  modiScatioa 
of  atructure  in  the  dialocated 
vertebra,  indicative  of  the  tail 
having   possessed    more    mo- 
bility at  that  point  than  at  any 
other,  and  as  tha  dislocation 
has  taken  place  at  the  same 


le  depressed   flattened  shape  of   tha  terminal 
ts  the  only  indication  of  the  horizontal  fin  (and 


and  the  broad  snr&oes  of  the  i 
clavicles  ia  such  ai  to  impart  ' 
great  strength  to  the  chest, 
enabling  the  animal  to  bresat 

the  moat  disturbed  walere,  and  affordtug  an  extensive  surfaoe  for 
tbe  attaohment  of  powerful  muscles  to  aasist  in  moving  the  antfr 
rior  extremities  i"  and  Dr.  Buckland  remarks  that  the  bones  com- 
posing this  arch  are  oombined  neaiiy  in  the  auna  manner  as  in  the 
OnilAor^McftiH  of  Ansbalia,  which  seeks  ita  food  at  the  bottom  of 
lakes  and  rivers,  and  is  obliged,  like  the  /eUAyoaourtu,  to  be  con- 
tinually riaing  to  the  surface  to  breathe  air.  To  this  sternal  arch  the 
anterior  paddlea  are  artionlatad ;  they  are  neatly  one-half  larger  than 
the  posterior  paddlea,  and  in  this  part  of  the  struoture  the  cetaceons 
^iwappeara  to  havebean  followed.    Thf  abort  and  atout  buuienw  ii 


in    a    peculiar    manner     on 

Sternal  stch  aad  anterior  paddle.  cf/^UyMMns.    Dr.  BacUuid.  ""  ^"^  ""^^^  °'  *""  '^', 

,  ...,  ihj/otaunu,  m  consequence  of 

some  peculiarity  of  external  form,  while  it  floated  on  the  surface  of 

A  broad  tt^mentar;  fin  composed  of  dense  but  decomposable, 
material,  he  observed,  might  have  been  attached  to  the  terminal 
portion  of  tbe  tail ;  and  such  a  Gu  either  by  ita  weight,  or  by 
preeenting  an  aitanded  surface  to  the  beating  of  the  waves,  or  by 
attracting  predatory  animals  of  strength  sufficient  to  tug  at,  without 
tearing  it  o^  would  occasion,  when  deoompontion  of  the  oonnecting 
ligamenta  had  sufficiently,  far  advanced,  a  dislocation  of  Uie  vcrtebna 
imwediatelf  proximate  t«  ita  point  of  aUaobtnenL    Tbe  two  poitiou* 
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nf  the  tail,  with  t^  Mtt  of  the  ikelaton,  would  oontinua  to  be  belil 
together  b;  the  denaa  eilerior  integument,  nntil  the  rupture  of  the 
puietei  of  the  kbdomen  kt  loma  vieldiox  point  had  aet  free  the 
galea  generated  by  putrafaetiau ;  and  tbe  akeleton,  having  under- 
gone certain  partial  dialoealiona,  from  the  deoompoajtion  of  the  more 
jielding  liguneuta,  would  tubnde  to  the  bottom,  and  beoome 
imbadded  in  the  aadimantary  deposit),  exhibiting  the  fractare  or  tbe 
taU  aUuded  to. 
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TreatiM'  (pL  li),  which  ahowa  a  laiga  maaa  of  Bah  aoalaa,  cUeflj 
rsliirTible  to  the  Pkoiid^ibanu  ItnioAu,  intermingled  with  oopi-ditea 
throughoDt  the  entite  region  of  the  riba,  and  in  tbe  more  nattind 
ooprolitea  themaetvea.  Dr.  BucUand,  to  whom  we  are  indebted  tbr 
tha  hiitoi;  of  theae  curioua  bodiea,  aaya,  apaakii^  of  the  faitealiiul 
oaoalof  the/«At&)N>iaiiri.-— "Beaidea  the  a^ral  ■bnotnie  and  oonae- 
quent  abortnaaa  of  the  aniall  intealane,  wa  hare  additiooal  eTidauee  to 
■haw  even  the  form  of  the  minute  Taaaeli  and  foMa  of  the  mnooai 


With  reipect  tu  the  relative  poaitjon  of  thia  conjectured  caudal 
t^um'DtarjF  fin  of  tbe  Ichthyoiavrut,  Frofeaaor  Owen  could  not 
perceive  anf  indication  of  iU  horizontolity  iu  tbe  forma  of  the 
vertebns  which  he  auppoaea  to  have  lupportcd  it ;  and  he  regards  the 
auperaddition  of  posterior  paddlea  in  tbeae  air-breathing  marine 
animala  aa  a  compnuation  for  tbe  absence  of  that  form  of  fin  which 
la  ao  eaaential  in  tbe  Ciiacta,  for  the  purpoie  of  bringing  the  head  to 
tha  aurfacs  of  the  >ea  to  inhiala  tbe  air.  On  the  ather  hand  a  vertical 
caudal  fin  aaema  eapecialt;  required  b;  the  ahort-necled  and  BtiS*- 
necked  leitAj/oiauri,  in  order  to  produce  with  Bufflcient  rapidity  the 
lateral  movementa  of  the  bead,  which  were  needed  by  thoae  predatory 
inhabitant!  of  the  ancient  deep  ;  while  in  the  Pittioiaurut  such  a  fin 


of  PUtioiauri  in  which  the  tail  ii  perfect  it  is  itraight,  and  preaeala 
no  indication  of  the  partial  fracture  or  bend  which  is  ao  common  in 
the  toil*  of  IdUhyotam. 

Figurea  of  the  taila  of  fire  apecimena  of  /cUAyMouri,  helciiging  to 
the  apedea  /.  «omn»i«u,  /.  f ouitroifnf,  and  /.  inlcrmediu,  aocompaoied 

ProblBOr  Owen  haa  ainoe  ascertained  that  the  terminal  caudal  vsrte- 
bna  bf  the  /eUAjniaaiinu  are  compreaged  or  flattened  from  aide  to  aide 
lo  a  remarkable  decree  ;  a  circumatanca,  he  obiervea,  conQrming  tbe 
accuraey  of  tha  eanjecture  of  the  verticality  of  tbe  Caudal  fin,  and  the 
beat  proof  perhapa  of  ita  actual  presence  in  tbe  hving  animoL 

That  the  /cAtAyoaauri  enjoyed  the  aanae  of  imeOing  in  a  coniider- 
able  degtee  can  hardly  be  doubted  from  the  etructure  and  poaition 
of  the  noatrila,  nor  ia  there  any  reaaon  for  Buppoaicg  that  they  were 
not  gifted  with  tbe  aenae  of  t&tte ;  but  their  power  of  Tiaiou  must 
have  heen  great,  and  indeed  Dr.  Buekland  juatly  speaka  of  the  enor- 
moua  magnitude  of  the  eye  aa  very  much  exceeding  tbut  of  any  living 
animal,  and  aa  beicg  the  moet  extraordinary  feature  of  tbe  head.  He 
alludea  to  a  akuU  of  IdUhyotawvj  pUilyodon  in  the  collection  of  Mr. 
Johnaon  at  Briatol,  and  remarka  Uiat  in  this  apscimeD  the  longer 
diameter  of  the  orbital  cavity  meaanrea  fourteen  inches.  Tbe  eye  has, 
aa  Mr,  Conjbeare  remarka,  its  aclerotica  composed  of  a  bony  or  rather 
scaly  aubatuoe,  subdivided  into  thirteen  plat«a,  as  will  be  seen  in  the 
cut  (oola.  201, 202),  where  two  of  these  platee  are  represented  separately. 
Hr.  Conybeare,  in  the  paasage  to  which  we  have  referred,  gon  on  to 
atate  that  be  hod  then  before  him  the  eye  of  a  middle^ixedliEard  from 
Oermany,  which  boa  a  structure  exactly  aimitar,  excepting  that  the 

Elatea  were  more  numerona :  thi^  he  atatea,  waa  pointed  out  to  him 
y  the  late  Hr-  Killer ;  and  he  adda  that  the  Cliameleon  and  Iguaiia 
have  limilar  oaaeoua  laminK,  aa  haa  tbe  Tortoise,  but  that  in  thia  latter 
animal  they  fbrm,  aa  in  biidi,  the  anterior  diao.  This  conformation 
waa  highly  important  to  the  adjustment  of  an  oigan  whose  funotiona 
were  demanded  both  above  and  below  the  surface  of  the  water. 

SJIBM.]  Tha  eenae  of  hearing  appears  to  have  been  soSeiently 
Bveloped,  and  that  of  touch  waa  probably  about  upon  a  par  with 
the  sensations  of  the  modem  cetaceana. 

An  enonnaua  expaoaion  of  tbe  jaws,  which  ware  so  oonstmoted  aa 
to  bear  the  shock  of  the  moat  violent  coUiaion,  and  were  furnished 
with  a  constant  succesiion  of  teeth,  formed  an  organ  of 
fitted  to  the  voracity  of  an  animal  that  i  '  ' 
and  other  marine  animala,  hut,  like  the 


ireyed  upon 
pike  of  our 


Inah- 


with  the  cavity  of  the  body,  and  the  « 


The  evidence  upon  which  thia  assertion  is  made  i*  to  he  fonnd  in 
TarioQS  specimena.  Tike  that  in  the  Oxford  Hnsenm,  from  the  lias  at 
I^yma  Begi^   and  figoied  by  Dr.  Bookland   in  Ua  'Bridgewater 


uiif-    Dr.  BuiUond. 

membrane  by  which  it  was  lined.  This  eridanoa  oonaiita  in  a  aeries 
of  vascular  imprettions  and  corrogations  on  the  aurfaoe  of  tha  copro- 

lite,  which  it  could  only  have  received  during  its  paaage  through  the 
windinga  of  thia  fiat  tuba.  If  we  attempt  to  discover  a  final  eauae 
for  theae  curious  provudona  in  tbe  bowels  of  tbe  extinct  reptile  inha- 
bitanta  of  tbe  aeoa  of  a  farmer  world,  we  ahall  find  it  to  be  the  aame 
that  explains  the  eiistence  of  a  similar  structure  in  the  modem 
voracious  tribes  of  sharks  and  dog-fishen.  As  the  peculiar  vor>city  of 
all  these  animals  required  tbe  stomach  to  be  both  large  and  iang, 
there  would  remain  but  Httle  space  for  the  smaller  visoera  j  these  are 
therefore  reduced,  as  we  have  seen,  nearly  to  the  state  of  a  flattened 
tube,  ooiled  Uke  a  corkacrew  around  itself;  their  hulk  is  thus  mate- 
rially diminished,  whilst  the  amount  of  absorbing  surface  remains 
almost  the  same  oa  if  they  had  been  circular.  Had  a  laigs  eipansioD 
of  inteitinea  bean  superadded  to  tbe  enormous  atonuch  and  lungs  of 
the  IchlJiyotaurat,  the  consequent  enlargement  of  the  body  would 
have  diminished  the  power  of  progressive  raation,  to  the  great  detri- 
ment of  an  animal  which  depended  on  Its  speed  for  the  capture  of  its 
prey.  The  above  facta,  which  we  have  elicited  from  tbe  coprolitic 
remains  of  the  /cAttyomnH,  afford  a  new  and  curious  contribution  to 
our  knowledge  both  of  the  anstomjr  and  habits  of  the  eitinct  inhabit- 
ants of  our  planet.  We  have  found  evidence  which  enables  us  lo  point 
out  the  exiatence  of  beneficial  anangementa  and  oompenaattona  even 
in  those  penahable  yet  important  parte  which  formed  their  oigana  of 
digeatico.  We  have  asoertained  the  nature  of  their  food  and  the 
form  and  structure  of  their  intestinal  canal ;  and  have  traced  the 
digeetive  organa  through  three  distinct  stages  (hT  descent,  from  a  laige 


and  long  stomach,  through  the  apirol  coils  of  a 

'oacs,  &om  which  the  o«in>litea 

it  liaa.    In  this  liaa  they  have  bei 


termination  ii 

into  the  mud  of  the  n4 - 

during  countless  ages,  until  summaned  from  its  deep  rscfiea  1^  tha 
labours  of  the  geologist  to  glvs  evidence  of  events  that  passed  at  the 
bottom  of  the  ancient  seaa  in  ages  long  preceding  the  axiitCtMa  of 
man."     ('  Bridgswater  Treatise.') 
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supporting  the  doctrine  of  the  transmutation  of  species,  and  these 
animals  haye  been  regarded  as  trsnsitionary  forms  from  the  Fish  to  the 
Reptile.  Professor  Owen  thus  refers  to  this  opinion,  in  his  '  Report 
on  British  Foesil  Reptiles,'  made  to  the  British  Association  in  1889 
and  1840  :— 

"  The  nearest  approximation  to  the  organisation  of  fishes  is  made 
by  the  Iektkyo$awnu9  an  extinct  genus  which  appears  to  have  been 
introduced  into  the  andent  seas  subsequent  to  the  deposition  of  the 
strata  indoaing  the  remains  of  the  tiiecodont  liEards.  The  ichthyic 
diaraoters  of  this  genus  of  marine  Saurians  are  not  of  a  verr  important 
kind,  being  limited,  like  modifications  of  the  mammalian  type  in 
whales,  to  a  relationship  with  locomotion  in  water,  while  all  the 
modifications  of  the  skeleton  which  are  connected  with  the  respiratory, 
digestive,  or  generative  functions,  are  conformable  with  the  highest 
or  Saurian  type  of  reptiles— «uch  as  the  cranial  anatomy  (the  large 
size  of  the  intermaxillary  bones  excepted),  the  dental  structure,  which 
corresponds  with  that  of  the  posterior  teeth  in  alligators ;  the  articu- 
lation of  the  neurapophyses  to  the  bodies  of  the  yertebres;  the 
complicated  pectoral  arch;  the  sternum,  and  complete  abdominal 
cincture  of  ribs,  &a  The  circle  of  numerous  imbricated  sclerotic 
bones  reaches  ite  maximum  of  development  in  the  Ich^yotawnu;  but 
this  is  an  exaggeration  of  a  structure  feebly  shadowed  forth  in  some 
existing  Saurians,  and  more  strongly  shown  in  birds,  rather  than  a 
repetition  of  the  simple  bony  sderotic  cup  in  fishes.  By  no  known 
forms  of  fossil  animals  can  we  dimimsh  the  wide  interval  which  divides 
the  most  sauroid  of  fishes  from  an  lehthyotentnu.  This  most  extra- 
ordinary reptile  is  a  singular  compound  in  which  ichthyic,  cetacean, 
and  ornithic  characters  are  engrafted  upon  an  essentially  Saurian  type 
of  structure.  The  lekthyotaumu  is  therefore  just  such  a  form  of 
animal  as  might  be  expected,  were  spedfic  forms  unsteble,  to  demon- 
strate a  mutetion  uf  characters  or  some  tendency  towards  a  progresuve 
devdopment  into  a  higher  and  more  consistent  type  of  organisation ; 
nor  is  the  field*  for  testing  the  transmutetion  theory  less  ample  than 
the  subject  is  favourable.  We  have  the  opportunity  of  tracing  the 
Ichthyotawrif  generation  after  generation,  tnrough  the  whole  of  the 
immense  series  of  strate  which  intervene  between  the  new  red-sand- 
stone and  the  tertiary  deposits.  Not  only  however  is  the  generic 
type  strictly  adhered  to,  but  the  very  spedes  which  made  ite  first 
abrupt  appearance  in  the  lowest  of  the  oolitic  series  maintains  ite 
characten  unchanged  and  recognisable  in  the  highest  of  the  secondary 
strata.  In  the  duJk  formations,  for  example,  the  genus  Ichthyosaurut 
quite  the  stage  of  existence  as  suddenly  as  it  entered  it  in  the  lias, 
and  with  every  appreciable  osteological  character  unchanged. 

''  In  the  diffsrent  species  of  the  Ichthyotaunu  founded  upon  minor 
modifications  of  the  skeleton,  several  appear  contemporsneoudy  in 
the  strate  where  the  genus  is  first  introduced;  and  those  which 
remain  the  longest  majiifest  as  little  change  of  spedfic  as  of  generic 
characters.  There  is  no  evidence  whatever  that  one  species  luts  suc- 
ceeded or  been  the  result  of  the  transmutetion  of  a  former  spedes. 
The  tenuirostral  /dUAyofa»n»  existed  at  the  same  time,  and  imder 
the  same  external  infiuences,  as  the  stronger  and  shorter-jawed 
Ichthyotauma  eomnMcnw  /  just  as  the  tenuirostrsl  JMphinuB  Oanffetictu 
co-existe  at  present  with  the  short-jawed  porpoise. 

"  If  the  relative  periods  of  existence  of  the  different  Enaliosaurian 
reptiles  were  not  well  ascertained,  and  room  were  allowed  for  con- 
jecture as  to  their  sucoesdve  appearance  on  this  planet^  it  would  be 
as  easjr  as  seductive  to  speculate  on  the  metamorphoses  by  which  their 
oigamo  framework,  infiuenced  by  varying  conditions  during  a  lapse 
of  ages,  might  have  been  gradually  modified,  so  as  to  have  succesdvdy 
devdoped  itself  from  an  Idithyosaur  to  a  Pledosaur,  and  thence  to  a 
Crocodile. 

"  We  may  readily  conceive,  for  example,  the  fish-like  characters  of 
the  vertebral  column  of  the  Ickthpoio/wus  to  have  been  obliterated 
by  a  filling  up  of  the  intervertebral  cavities  through  ossification  of 
the  intermediate  elastic  tinue,  and  the  Plesiosaurian  type  of  vertebra 
to  be  thus  acquired.  The  normal  digito  of  the  fin  might  be  supposed 
to  become  strengthened  and  elongated  by  more  frequent  reptetion 
on  dry  land,  and  thus  to  cause  an  atrophy  of  the  supernumerary  fingera ; 
phalanges  of  a  more  saurian  figure  might  have  l^n  produced  by  the 
confluence  of  a  certain  number  of  distal  osncles ;  the  head  might 
be  shortened  by  a  stunted  growth  of  the  intermaxillary  bone,  and 
thus  be  reduced  to  Pledosaurian  proportions.  The  teeth  might  become 
more  firmly  fixed  by  the  shooting  of  bony  walls  across  their  interspaces, 
as  in  the  young  CrcNDodiles. 

"  If  we  now  dongSite  the  bodies  of  the  vertebrsd,  reduce  some 
twenty  pain  of  anterior  ribs  to  hachet-bones,  place  the  fore  paddles 
at  a  corresponding  distance  from  the  head,  and  the  hind  paddles  pro- 
portionatdy  nearer  the  tail,  little  more  will  be  required  to  complete 
the  transmutetion  of  the  Ichthyosaur  into  the  Plesiosaur.  If  next, 
in  adaptation  to  a  gradual  change  of  surrounding  drcumstanoea,  the 
jaws  of  the  Plesiosaur  become  lengthened  to  the  proportions  of  those 
of  the  Tenuirostral  Ichthyosaur,  but  at  the  expense  of  the  maxillary 
instead  of  the  intermaxillary  bones,  preserving  the  socketed  implanta- 
tion of  the  teeth ;  if,  to  balance  the  dongation  of  the  jaws  the  neck 
at  the  same  time  shrank  to  nearly  ite  former  Idithyosaurian  propor- 
tions^ with  some  slight  modification  of  the  Pledosaiirian  type  of  the 
vertebrB ;  if  a  tfaxmit  devdopment  and  a  more  complete  separation 
9f  the  djgite  of  the  fore  and  hind  members  were  to  take  place,  so  that 


they  might  serve  for  creeping  aa  well  as  swimming ;  if  the  exposure 
of  the  surface  to  two  different  media,  and  of  the  entire  animal  to 
perils  of  land  as  well  as  of  sea,  were  to  be  followed  by  the  ossification 
of  certaia  parte  of  the  skin,  and  the  acquisition  by  this  change  of  a 
dermal  armour — such  we  might  conceive  to  be  the  leading  steps  in 
the  transmutetion  of  the  Pledosaur  into  the  Teleosaur. 

"And  if  the  three  forms  of  extinct  Saurians,  whose  dianges  of 
spedfic  and  generic  characten  have  thus  been  speculated  on,  had 
actually  succeeded  each  other  in  strate  successively  superimposed  in 
the  order  in  which  they  have  here  been  hypothetically  derived  from 
one  another,  some  colour  of  probability  might  attach  itsdf  to  this 
hypothesis,  and  there  would  be  ground  for  searching  more  closely  into 
the  anatomical  and  physiological  posdbilities  of  such  transmutetions. 
lekthyoaaurui,  PUriotaunu,  and  Tdeotaunu  are  however  genera  which 
appear  contemporaneoudy  on  the  stage  of  vital  existence :  one  neither 
preceded  nor  came  after  the  other.  How  the  transmutetion  theory  is  to 
be  reconciled  to  these  facto  is  not  obvious ;  nor  to  these  other,  viz.,  that 
the  Tdeosaur  ceases  with  oolite,  while  the  Ichthyosaur  and  Pledosaur 
continue  to  coexist  to  the  deposition  of  the  chalk,  and  disappear 
tog^sther  alike  unchanged ;  the  Ichthyosaur  manifesting  as  littie  ten- 
dency to  devdop  itself  into  a  Pledosaur,  as  this  to  degrade  itself  into 
the  more  fish-Uke  modification  of  the  Enaliosaurian  tjpe." 

One  of  the  finest  collections  of  the  remains  of  these  animAlM  existiiig 
is  that  in  the  British  Museum.  Altogether  "  there  are  about  thirty 
very  fine  spedmens,  induding  the  most  interesting  of  the  separate 
crania,  paddles,  vertebral  columns,  &c,  beddes  a  great  number  of 
isolated  bones,  parte  of  skulls  and  jaws,  coprolites,  and  other  remaiua 
o£  JcfUhuotawiJ*    (Mantell.) 

The  following  are  the  species  of  this  genus  which  have  been  at 
present  made  out : — 

/.  temuroiiris  (Conybeare).  It  is  characterised  by  the  great  lei)gth 
and  slendemess  of  tiie  jaws,  which  resemble  in  this  respect  the 
maxillary  organs  of  the  Gavial,  or  Teleotaurua,  The  length  of  the 
mouth  is  produced  by  the  elongation  of  the  intermaxillaxy  bones  and 
of  the  dentaiy  bones  of  the  lower  jaw.  The  malar  bone  is  remark- 
ably long  and  dender.  The  cranium  is  fiat,  and  the  orbite  are  very 
large.  The  teeth  slender,  60  to  90  on  each  side  the  upper  jaw,  and 
60  on  each  ramus  of  the  lower  jaw.  The  anterior  extremities,  or 
paddles,  are  much  laiger  than  the  posterior  pair,  and  very  strong  and 
masdve.  The  shafte  of  the  humerus  and  femur  are  relativdy  long, 
and  their  distal  ends  broad.  This  spedes  attains  a  length  of  18  or 
14  feet ;  the  largest  teeth  are  an  inch  and  a  half  in  length.  It  was 
named  by  Mr.  Hawkins  /.  chiroslnmgtiloitiMU  (Round-Boned-Paddle 
Fish-Licud).    It  is  figured  in  his  remarkable  work  on  these  creatures. 

/.  iniennedivs  (Conybeare).  The  teeth  are  more  acutely  conical 
than  in  /.  eommunu,  and  the  strias  less  prominent,  but  are  less  slender 
than  in  the  preceding  species.  The  maxillary  portion  of  the  skuU  is 
relatively  shorter,  and  converges  more  regularly  to  the  front  than  in 
/.  communia,  and  the  teeth  are  longer,  more  dender,  and  numerous. 
This  spedes  has  been  the  most  commonly  found,  and  ranges  through- 
out the  Lias  formation  of  England.  There  are  two  specimens  in  tiie 
British  Museum,  one  7  feet  in  length,  the  other  6  feet. 

/.  longipemUt.  The  spedes  thus  named  in  the  British  Museum  is 
from  the  Lias  of  Whitby  in  Yorkshire.  Dr.  Mantell  says  that  Ue  is 
not  aware  of  any  description  of  this  species. 

/.  communis  (Conybeaire).  The  skull  is  wide  behind,  and  rapidly 
contracte  to  the  base  of  the  jaws,  which  are  prolonged  and  subHSom- 
pressed.  The  teeth  are  relatively  large,  round,  conicd,  and  longi- 
tudinally furrowed,  the  base  being  expanded  and  deeply  grooved, 
40  to  50  on  each  dde  the  upper  jaw,  and  25  to  80  in  each  ramus  of  the 
lower  jaw.  The  anterior  paddles  are  three  times  longer  than  the 
posterior  pair,  and  are  proportionately  broader,  and  contain  a  greater 
number  of  ossicles  than  in  other  spedes.  This  diaraoter  induced 
Mr.  Hawkins  to  call  it  /.  chiropolyittmuB  (Many-Boned-Paddle  Fish- 
Lizard).  There  are  8  metacarpal  bones  and  212  ossides.  The 
humerus  is  relatively  shorter  and  stouter  than  in  any  other  spedes. 
It  has  17  sderotic  plates  to  the  eye.  This  is  one  of  the  laiger  spedes 
of  the  genus,  as  some  of  the  specimens  indicate  a  length  of  14  feet^ 
It  is  supposed  this  spedes  had  a  large  tegumentary  caudal  fin,  which 
is  rendered  probable  by  the  laterally  compressed  form  of  the  terminal 
caudal  vertobm,  as  first  ascertained  by  Sir  Philip  Egerton. 

/.  platyodon  (Conybeare).  This  is  the  largest  of  the  spedes,  and 
spedmens  have  been  procured  80  feet  in  length.  The  orbit  in  some 
spedmens  is  1  foot  in  diameter,  and  the  teeth  2}  inches  in  lengtii. 
The  teeth  are  dirtinguished  by  the  form  of  the  crown,  which  is 
conical  and  subcompressed,  and  has  a  sharp  ridge  on  each  side ;  the 
base  is  not  grooved  as  in  the  teeth  of  /.  commimiff.  This  character 
of  the  teeth  suggested  the  specific  name.     The  dental  formula  is 

.    The  vertebrsB  are  about  120  in  number.    The  anterior  and 

40—40 

S>sterior  paddles  are  equal  in  sise.  This  structure  induoed  Mr. 
awkins  to  name  this  spedes  /.  ehiroligoiUnus  (Few-Boned-Paddle 
Fish-Lisard).  The  humerus  is  diort  in  proportion  to  ite  breadth. 
The  femur  is  proportionately  larger  than  in  other  spedes. 

7.  Icn^iodon  (Owen).  The  teetii  are  more  dender  in  proportion  to 
thdr  length  than  in  the  other  spedes.  Thdr  base  is  cylindricd  end 
regularly  fluted ;  the  transverse  section  of  the  crown  is  nearly  droular, 
not  compressed.   The  paddle  ii  relatively  lees  than  in  the  last  spedes* 
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A  specimen  of  this  species  in  the  Britisli  Museum  measures  15  feet 
in  length,  and  was  obtained  by  Miss  Anning  at  Lyme  Regis.  The 
great  interest  of  this  fossil  consists  in  the  fact  that  the  parts  of  the 
OS  hyoides  are  in  a  state  of  preservation. 

/  lotiffirostria.    A  specimen  from  Whitby  is  about  6  feet  in  length. 
It  has  a  remarkably  slender  and  elongated  muzzle.  It  is  not  otherwise  j 
in  a  well-preserved  conditioni  and  Dr.  Mantell  says  that  it  is  not 
figured  or  described. 

/.  UUifrona  (Eonig).  It  is  characterised  by  the  great  breadth  of 
the  fore  part  of  the  cranium  and  the  large  size  of  the  parietal  foramen. 
The  periphery  of  the  vertebra  is  flatter  than  in  those  of  other  species. 
The  upper  portion  of  the  circle  of  sclerotic  plates  remains  in  the 
orbit  in  the  specimen  in  the  Museum. 

With  regard  to  the  geological  distribution  of  these  animals,  they 
abound  throughout  the  Lias  and  Oolitic  Formations.  The  chief  repo- 
sitory has  been  hitherto  considered  to  be  in  the  Liss  at  Lyme  Regis, 
but,  as  Dr.  Buckland  states,  they  abound  along  the  whole  extent  of 
this  formation  throughout  England,  from  the  coasts  of  Dorset,  through 
Somerset  and  Leicestershire,  to  the  coast  of  Yorkshire.  The  Lias  of 
Germany  and  France  contains  them.  "  The  range  of  the  genus 
Ichthyotaurus"  says  Dr.  Buckland,  " seems  to  have  be^un  with  the 
Muschelkalk,  and  to  have  extended  through  the  whole  of  the  Oolitic 
'  period  into  the  Cretaceous  Formation.  The  most  recent  stratum  in 
which  any  remains  of  this  genus  have  yet  been  found  is  the  Chalk 
Marl  at  Dover,  where  they  have  been  discovered  by  Dr.  Mantell :  I  have 
found  them  in  the  Gault  near  Benson,  Oxon."  ('  Bridgewater  Treatise.') 

ICHTHYOSIA'OONES  (Riippel),  one  of  the  many  names  (ss 
Aptychus,  Yon  Mayer ;  Solenites  and  Ttllmitea,  Schlotheim ;  Trigond- 
litet,  Parkinson ;  Lefadites,  Gkrmar)  which  bave  been  given  to  the 
pair  of  shelly  bodies  found  in  many  of  the  Oolitic  Rocks,  and  not 
unfrequently  in  the  apertures  of  Ammonitea  at  Solenhofen,  so  as  to 
prove  their  connection  with  the  animal  which  inhabited  that  shell.  By 
Riippell  and  Yoltz  they  were  conceived  to  form  an  operculum.  The 
two  valves  meet  on  a  strait  toothless  hinge-line,  their  free  edges 
forming  the  remaining  two  sides  of  a  triangle  rounded  at  its  apex. 
The  substance  of  the  shell  is  transversely  fibrous ;  its  inner  surface 
concentrically  striated  with  lines  of  growth.  (Parkinson,  Org.  Beml, 
pL  xiil  fis.  9, 10, 12.) 

I'CICA,  agenus  of  Plants  belonging  to  the  natural  order  Bwteracece. 
It  has  a  small  obtusely  5-toothed  calyx ;  5  petals  inserted  under  the 
disc,  recurved,  sessile,  valvate;  10  stamens  shorter  than  the  petals 
inserted  with  them;  a  cup-shaped  disc  with  10  crenatures  at  the 
margin ;  a  sessile  5-celled  ovaiy  with  two  collateral  pendulous  ovules 
in  each  cell ;  a  very  short  style ;  a  6-angled  stigma ;  a  globose  obtuse 
1-8-celled  drupe  with  thick  and  fleshy  dissepiments ;  resinous  seeds 
without  albumen.  The  species  are  shrubs  or  trees  with  unequally 
pinnate  leaves,  and  white  flowers  seated  on  panicled  racemes  which 
are  terminal  or  axillary. 

/.  heterophylla  has  temate  or  pinnate  leaves,  with  stalked,  ovate, 
acuminated,  entire,  simply-veined  leaflets ;  the  racemes  simple,  rather 
shorter  than  the  leaves.  This  plant  is  the  /.  Aracouehini  of  Aublet. 
It  is  a  tree  50  feet  in  height^  growing  in  Guyana,  on  the  banks  of 
the^  river  Couron,  where  it  is  called  by  the  natives  AracouchinL 
WHen  an  incision  is  made  in  tiie  bark  of  this  tree  a  yellow  balsamic 
aromatic  fluid  exudes,  which  retains  its  fluidity  a  long  time  after 
exposure  to  the  air.  This  fluid  ia  used  by  the  Ghiyaneee  as  an  appli- 
cation to  wounds.  A  resin  is  found  also  in  the  seeds,  and  the  natives 
of  GKxyana  carry  the  nuts  about  with  them  on  account  of  the  scent 
they  give  out^  These  nuts  they  often  send  as  presents  to  their  friends. 
The  Oaribs  also  use  the  exudation  for  mixing  with  oil,  with  which 
they  anoint  their  bodies. 

/.  keptaphpUa  has  5-7-stalked  oblong  acuminated  leaflets,  with  the 
racemes  few-flowered,  somewhat  corymbose,  and  six  times  shorter 
than  the  petiole.  It  is  a  small  tree,  a  native  of  the  woods  of  Guyana, 
where  it  is  called  Arbre  d'Encens.  The  whole  plant  is  sweet-scented, 
and  like  the  last  species  yields  a  clear  balsamic  fluid  when  it  is  wounded. 
It  is  burned  as  a  perfume,  and  used  as  a  remedy  in  dysentery.  The 
seeds  are  contained  in  a  viscid  pulp  which  hardens  into  a  gray  resin, 
and  is  used  by  the  natives  for  burning  as  a  perfume.  The  Carib  name 
of  this  tree  is  Arouaou. 

There  are  several  species  of  /cico,  all  of  which  yield  the  same 
transparent  fluid,  resembling  turpentine  in  many  of  its  properties, 
/.  Iciearibiif  a  native  of  Brazil,  yields  a  resin,  wluoh  is  brought 
into  the  market  under  the  name  of  Gkim  Elemi,  but  is  not  the  true 
gum  of  that  name.  /.  deeemdra  is  found  in  the  woods  of  Guyana, 
where  it  is  called  Chipa.  The  fluid  which  exudes  from  it  yields  on 
evaporation  a  resin.  /.  altistima  grows  in  Guyana.  There  are  two 
varities  of  this  tree,  known  by  the  name  of  White  Cedar  and  Red 
Cedar.  The  latter  is  a  very  durable  wood,  and  is  used  for  making 
household  furniture,  boats,  canoes,  &c. 

(Don,  Dichlamydeout  PlarU$  ;  Burnett,  (hUltntB  of  Botany  ;  Lindley, 
Flora  Medico,) 

ICOSA'KDRIA,  one  of  the  classes  in  the  sexual  system  of  Botany 
invented  by  Linnseus.  The  name  literally  means  20  stamens,  but  it 
was  only  applied  by  Linnseus  to  plants  having  an  indefinite  number 
of  stamens  inserted  into  the  calyx. 

ICTERIA.    ^sbulidjlI  i 

ICTERUa    [SruBinDAj  | 


rCTIDES,  a  name  given  by  M.  Yalenciennes  to  the  Benturongs,  a 
genus  of  Plantigrade  MammaHOf  which  F.  Cuvier  had  previously 
referred  to  the  genus  Paradoxunu,    It  is  the  ArctiettM  of  Temminck. 

F.  Cuvier,  in  his  'Dents  des  Mammif^res,'  states  that  he  pub- 
lished, under  the  name  of  Paradoxvrua  albifronSf  in  the  9th  volume  of 
the  '  M^moires  du  Musdum,'  the  figure  of  an  animal  which  had  been 
sent  to  him  from  Calcutta  by  M.  Alfred  Duvaucel ;  and  that  he  cod- 
jectured,  from  the  external  chaiaoters  and  the  general  physiognomy, 
that  the  animal  which  it  represented  belonged  to  the  genus  Paradox- 
firw.  Having  subsequently  examined  the  teeth  (an  examination 
which  he  states  he  owed  to  M.  Yalenciennes,  who  had  found  the  skin 
and  the  head  of  the  animal  in  the  cabinet  of  Brussels,  and  had 
obtained  them  through  the  compluisance  of  the  director,  M.  Drapier), 
F.  Cuvier  states  that  there  is  much  resemblance  in  the  dentition 
to  that  of  Paradaacurui  Jdidta  belongs,  he  thinks,  to  the  family  of 
Civets,  which  is  characterised  by  a  tubercular  molar  tooth  in  the 
lower  jaw,  and  by  two  similar  molars  in  the  upper  jaw ;  and  he  thinks 
that  it  is '  sans  contredit '  most  approximated  to  Paradoxunta^  though 
it  approaches  Procyon  nearer  than  that  genus,  that  is  to  say,  the  teeth 
of  Jctidea  show  an  increase  of  thickness,  and  have  become  more  tuber- 
culous.   He  places  it  between  the  Civets,  &a,  and  the  Suricates. 

Cuvier,  who  gives  Ictidea  a  position  between  AUmrua  [Pauda]  and 
the  CoatijB  (liaaua),  says  that  it  still  bears  some  resemblance  to  Procyon 
in  its  dentition;  but  he  remarks  that  the  last  three  molars  of  the 
upper  jaw  are  much  smaller  and  less  tuberculous,  and  that  this  is 
especially  true  of  the  last  of  all  in  each  jaw,  which  is  very  small  and 
nearly  simple. 

Dr.  J.  E.  Gray  gives  ArcHctia  as  a  synonym  of  letidea,  in  his  sub- 
family ViverrinOf  the  fourth  of  his  family  Felidce, 

M.  Lesson  thinks  that  the  genus  approaches  nearer  to  Procyon  than 
to  ParadoxuruSf  but  he  arranges  it  between  AUwrua  and  Paraidoxurua, 

Mr.  Swainson,  adopting  Temminck's  name,  which,  if  it  appeared 
first  with  a  generic  description,  ought  to  be  retained,  makes  the  form 
the  first  genus  of  his  famUy  JHdelphidcB,  or  Opossums,  observing  that 
it  is  not  marsupial. 

It  has  the  following  characters : — Head  rather  shorty  muzzle 
pointed;  ean,  which  are  small,  tufted  with  long  hairs;  tail  long^ 
nairy,  prehenrile ;  feet  with  five  toes  on  each  foot. 

Dental  Formula: — Incisors,  — ;  canines,  -II_;  molars,  — -  8  36. 
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The  author  of  the  'Analytical  Notice  of  Books'  ('Zool,  Joum./  voL 
iL)  Bays,  when  reviewing  the  *  Hiatoire  Naturelle  dea  Mammif^a,' 
Noa.  xli-1.,  that  between  the  Viyerrine  Family  and  that  which  ia  com- 
poeed  of  the  Racoona  and  Bears  there  had  existed  a  considerable  gap, 
which  is  now  in  a  great  measure  filled  up  by  the  newly  diacovmd 
forms,  the  Benturong  and  the  Panda.  The  external  appearance,  he 
remarks,  of  the  IciideM  corresponda  in  aome  degree  with  both  that  of 
the  civeta  and  racoons,  having  the  plantigrade  motion  of  the  latter 
and  the  alender  snout  of  the  former.  It  is  indeed  completely  planti- 
grade, and  has  on  each  foot  five  toes  armed  with  strong  compressed 
claws,  apparently  adapted  for  climbing.  "  Its  tail,  the  thickness  of 
which  at  its  commencement  is  almost  monstrous,  is  prehensile  beneath, 
without  being  termmated  by  a  naked  skin,  like  that  of  AteUa,  but 
resembling  entirely  the  tail  of  the  Sajous.  The  eye,  like  that  of  the 
domestic  cat»  has  the  pupil  vertically  elongated ;  the  habits  of  the 
Ictidet  are  consequently  nocturnal.  The  ears  are  small  and  rounded ; 
and  the  nostrils  are  surrounded  by  a  muzzle,  which  ia  divided  into  two 
portiona  by  a  deep  auloua.  The  haira  are  long  and  thiok,  and  a 
peculiar  character  ia  given  to  the  phyaiognomy  by  the  moustachea, 
which  are  very  voluminoua  on  the  lips,  the  eyes,  and  the  cheeka,  and 
by  the  pencil  of  long  and  nmneroua  hairs  which  terminatea  the  ears. 
The  cry  ia  intermediate  between  thoae  of  a  cat  and  a  dog."  The 
speciea  are  found  in  India. 

/.  cUbifrons.  Fur  gray ;  haira  long,  ailky,  black  at  the  baae,  and 
white  in  their  extreme  third,  shorter  on  the  head  and  limba ;  aidea  of 
the  anout,  foi*ehead,  penoila  of  the  ears  (which  are  edged  with  white), 
black ;  upper  part  of  the  snout  and  forehead  white ;  iris  yellow ; 
belly  gray,  with  shorter  hairs  than  those  on  the  upper  parts  of  the 
body.  Size,  that  of  a  vejy  large  domestic  cat.  In  another  specimen 
the  sidea  of  the  snout,  and  die  tail,  its  extremity  excepted,  were 
gray.  It  inhabits  Bootan,  Nepaul  (R&char :  though  they  occasionally 
occur  in  the  central  region  of  KepauL    Hodgson). 

Sir  Thomas  Stamford  Raffles  describes  the  gait  of  this  Benturong 
as  low  and  crouching,  the  body  being  long  and  heavy,  and  the  legs 
short.  The  tail,  thick  at  its  insertion,  gradually  tapers  to  the  extremity, 
where  it  curls  upwards.  In  climbing  trees  the  animal  is  assisted  by 
this  tail,  which  is  strong.  One  that  was  kept  alive  many  years  by 
Major  Farquhar  partook  both  of  animal  and  vegetable  food.  Slow  in 
motion,  and  timid  in  disposition,  the  animal  sleeps  much  during  the 
day  :  the  night  is  the  season  of  its  comparative  activity.  Two  other 
species  have  been  described. 

ICTINIA.    [Falconida] 

IDALIA.      [NUDIBBAVCHIATA.] 

IDE,  a  Fish.    [Lbuciscus.] 

IDIA,  Lamouroux's  name  for  a  genua  of  recent  Polyparioy  allied  to 
Sertidaria  (Linn.). 

IDMO'NEA,  a  genus  of  Animals  belonging  to  the  order  Polyzoa, 
deacribed  by  Lamouroux  aa  closing  the  group  MUUporida.  It  ia 
ramoae,  the  branchea  triquetral  in  section,  celluUferous  on  two  faces, 
cells  prominent  in  transverse  rows.  One  species,  the  /.  atlatUicaf 
Inhabits  the  British  seas.  Several  have  been  found  fossil  in  the  Oolite 
and  Calcaire  Grossier.    [Poltzoa.] 

IDOCRASE,  a  Mineral,  also  called  Veauvtan,  Pyramidal  Qarnet, 
&C.  This  mineral  occurs  crystallised  and  massive ;  the  crystals  are 
either  attached  or  imbedded.  Primary  form  a  square  prism.  Cleavage 
parallel  to  the  primary  planea,  diatinct,  and  leaa  ao  parallel  to  the 
diagonala  of  'tiie  priam.  Fracture  uneven,  alightly  conohoidal,  or 
rather  undulated.  Hardneaa  6*5.  Scratchea  ghua  readily,  and  even 
quartz.  Colour  varioua  ahadea  of  brown,  black,  gray,  blue,  green, 
and  yellow.  Streak  white.  Lustre  vitreo-reainous,  tranalucent,  and 
tranaparent.  Refraction  double.  Specific  gravity  8*08  to  8*4.  By 
the  blowpipe  it  ia  fuaible  with  ebullition  into  a  yeUowiah  transparent 
globt^  and  with  borax  gives  a  glass  tinged  green  with  oxide  of  iron. 
The  maaaive  varietiea  are  amorphoua;  the  structure  is  fibrous, 
granular,  or  compacts 

Idocrase  ia  met  with  both  in  primitive  and  volcanic  countries.  It 
occura  in  the  maases  ejected  firom  Veauviua :  the  crystals  are  aome- 
times  of  large  dimensions. 

It  was  found  originally  in  the  neighbourhood  of  Vesuvius,  and  since 
in  many  other  parts  of  the  world.  Different  varieties  have  been 
called  by  different  names :  thus,  Oyprine  is  cupreous  or  blue  Idocrase ; 
LdboiU^  greenish-yellow ;  Egeran^  found  near  Eger,  in  Bohemia^  is  of 
a  liver-brown  colour;  XamtkUe,  found  at  Ainsty,  New  York.  The 
following  are  analyses  by  Klaproth  and  De  Kobell : — 

KUproth.  De  Kobell. 

SiUca  ....     35-50  42-00  85 

Alumina         .        .    .    83-00  16*25  22 

Lime  ....    22*25  34-00  86 

Oxide  of  Iron         .    .      7*50  5*50  5 

Oxide  of  Manganese  .      0*25  Trace. 

98*50  97*75  98 

Vesuvius.         Siberia.         Muaaa. 
IDOTEA.    [IflOPODA.] 

IDRIALIN,  a  Mineral  Besin  of  a  grayish  or  brownish-bladL  colour, 
with  a  gra^iah  lustre,  occurring  in  the  C^nabar  mines  of  Idria. 

IDT  A,  Oken'a  name  for  those  Beroea  which  are  formed  after  the 
manner  of  Btr^t  ovata,    [Acalbpos.] 
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IDYIA  (Rafineaque),  a  genua  of  Oruttacea  to  which  Deamareat 
alludes,  among  other  such  genera,  aa  knowing  nothing  of  them  beyond 
their  names. 

lERAX.    [Faloonida] 

lEREA,  the  generic  name  of  a  fossil  Polypifer  firom  the  blue  claya 
of  the  Vachea  Noires  (Calvados),  deeciibed  by  Lamouroux,  who  is 
doubtful  of  its  afBnitiea,  but  ranka  it  among  hia  Poly^paHa  aetrnaria, 
Bronn  places  it  among  the  SiphomoB. 

IGNATIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Loganiacea,  One  of  the  species  of  this  genus,  /.  amara,  yields  the 
St.  Ignatius's  Beans  of  India,  where,  und^  the  name  of  Papeeta,  they 
are  said  to  be  a  remedy  for  cholera.  No  proof  has  been  afforded  of 
their  efficacy  in  thia  diaeaae,  and  Dr.  Lindley  ('  Vegetable  ELingdom ') 
aaya  that  convulsiona  and  giddiness  are  known  to  follow  their 
exhibition  when  given  in  an  over-dose. 

IGUANA.    [Iquanida] 

IGUA'NID^,  an  extensive  family  of  Sauxians,  of  which  the  genus 
Iguana  may  be  considered  the  type.  Messra  Dum^ril  and  Bibron,  in 
their  *  Erp^tologie'  (1887),  treat  of  these  reptiles  under  the  name  of 
Lizards  Iguaniens,  on  Sauriens  Eunotes.  In  'the  Catalogue  of  the 
Specimens  of  Lizards  in  the  British  Museum '  the  Igwmxdas  with  the 
Agamidas  ^Dbaconina]  constitute  the  tribe  Strobilotaura, 

Before  giving  the  genera  and  species  as  arranged  by  Dr.  J.  E.  Gray, 
we  give  a  sketch  of  the  organisation  of  the  Jguanida, 

The  skull  is  always  articulated  by  a  single  condyle  situated  below 
the  great  occipital  foramen  which  opens  a  passage  for  the  nervous 
chord.  The  configuration  of  the  head  presents  great  difierences, 
de^ndent  on  the  conformation  of  the  bones  of  the  cranium,  the  face, 
or  jaws. 

The  number  of  cervical  vertebrse  ia  most  frequently  six,  and  this 
region  is  generally  abort,  but  it  ia  atrong.  There  are  often  articulated 
trachelian  apophyaea,  which  are  in  reality  the  rudiments  of  ribs.  The 
dorsal  vertebra,  meaning  by  that  term  the  vertebra  which  cany  the 
ribs,  vary  much  in  number  in  the  difTerent  genera.  The  first  lumbar 
vertebrsB  are  like  the  dorsal,  except  that  they  are  without  the  articular 
facets  which  characterise  the  latter.  Generally  there  are  bat  two 
pelvic  vertebra,  which  carry  the  ileum  or  pelvis.  The  ribs  are  in 
general  slender,  weak,  roimded,  and  of  the  same  form,  though  they 
vary  in  their  curvature,  according  as  the  trunk  ia  cylindrical,  depreaaed 
or  oompreaaed  in  the  thoracic  region.  The  firat  or  anterior  riba  are 
joined  to  the  lateral  parte  of  the  aternum,  or  to  a  series  of  small  bones 
which  occupy  the  lower  part  of  the  breaat ;  or  they  are  united  to 
each  other  on  the  mesial  region  nearly  in  the  aame  manner  aa  in 
the  chameleona,  for  thia  disposition  occurs  in  Polychmka  and  AnoU$, 
In  the  Dragons  the  posterior  ribs  are  free  and  prolonged  in  the 
thickness  of  the  akin  of  the  aidea,  in  order  to  auatain  the  aort  of 
parachute  extended  on  the  lateral  parte  of  the  body  between  the 
anterior  and  poaterior  limbs.  All  the  apeeiea  of  the  family  have  two 
pairs  of  limba  alwaya  apparent,  and  terminated  by  toea,  the  niunber 
of  which  variea  but  little.  Their  conformation  and  respective  length 
have  been  used  as  generic  characteristics  principally  in  the  case  of 
AnolU,  and  some  others  which  have  ofiered  some  particularitiea,  aueh 
aa  SiUuna,  The  presence  of  a  ahoulder  formed  of  two  bones,  and  that 
of  a  pelvis,  separates  these  Saurians  from  the  Serpents. 

The  general  form  of  the  body  and  the  diapoaition  of  the  akeleton 
acaroely  vaiy,  except  in  the  proportiona  of  the  different  regiona  of  the 
apinal  colunm,  eapecially  in  that  of  the  tail  and  in  the  configuration 
of  the  vertebra,  the  apinoua  and'tranaverae  prooeaaes  of  which  correa- 
pond  to  the  external  atate  of  compreaaion  or  depreaaion.  In  the 
greater  number  of  spedea,  aa  in  those  of  Lophyrus,  BatUiieuat 
PolychriUy  and  Iguana,  the  region  of  the  back  presents  a  well-defined 
projection,  sustained  by  the  series  of  spinous  apophyses  which  often 
form  that  crest  which  has  caused  Messrs.  Dum^ril  and  Bibion  to  name 
the  fiimily  Bumotei,''  This  disposition  is  most  manifest  in  Baailiscua 
and  Agama  ;  whilst  in  Siellio  and  UmmaUix  the  dorsal  spines  project 
but  little.  The  bodies  of  the  vertebra  which  constitute  the  tail  are 
much  shorter  in  those  species  in  which  that  part  is  not  long,  Phryno- 
eephaluB  for  instance,  than  in  those  which  have  it  excessively 
prolonged.  In  these  last,  take  Iguana  and  Anolii  for  example,  there 
is  ano^er  peculiarity,  namely,  that  the  bodiea  or  central  and  cylin* 
drical  parts  of  the  caudal  vertebrse,  which  are  large  and  dilated  at 
their  extremities  for  articulation,  have,  at  the  same  time,  the  mesial 
portion  more  slender  and  fragile,  so  that  it  is  in  this  portion  that 
fracture  often  takes  place,  whidi  is  followed  by  a  reproduction  and 
consequent  deformity  which  the  tail  often  in  that  caae  presents. 
M.  Rousseau  (p^^  found  in  the  akdetons  of  those  Sauriails  which 
had  tmdeigone  mutilation  of  the  tail  a  long  cartilaginoua  cone  in  lieu 
of  diatinct  vertebrs;  and  Caroa  has  remarked,  that  the  apinal  chord  ia 
not  renewed  in  this  cartilaginoua  atem,  which  is  produced  in  lieu  of 
the  caudal  yertebrsB. 

With  regard  to  the  aenaeSy  dght  and  hearing  appear  to  be  very 
weU  develc^ped  in  thia  fiunily ;  and  taate  aeema  to  be  present  in  a  vexy 
fair  degree,  but  not  amell ;  touch  moderate.  The  eyes  of  aU  the 
Iguaniana  are  fomiahed  with  moveable  lida ;  the  orbit  in  which  they 
are  placed  variea  in  ita  extent  and  in  conformity  with  the  limits 
which  result  from  the  bones  of  the  face  and  cranitim.  The  greater 
part  have  a  superciliary  arch,  which  is  sometimes  tuberculous  and 
very  projecting,  as  in  OjphryocMataidBypnbata.  Mesara.  Dumeril  a^ 
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I  nootnrnJ.  With  thB  e»Boption  of  loniB  pmera, 
OloeiyptiM  and  Pkrynoc^thaluM  In  particuhLr,  in  whloh  tha  tympanam 
ia  not  apporeat,  nil  the  Igusniaiui  have  od  auditory  ouial,  more  or 
UtM  enlarged  at  it*  eitamat  orifics  on  a  level  with  the  nirfaca  of 
tha  head  ;  Mmetimse,  as  in  ■am*  ipeciH  of  ^1701110,  it  ii  only  a  simple 
(lit,  tlie  mtnoM  of  ifhidi  i>  pntauted  bf  loms  point«d  and  ai  it 
were  epiny  ecalee.  Tbe  tenae  of  imellin^  doei  not  Hem  to  be  much 
dereloMd  in  (La  Bauriaai  {(merailjr,  but  in  ^e  tamilf  under  ootuide- 
ration  it  appaan  to  be  at  a  very  loir  rate,  tor  there  ii  no  anfiaiAaosity 
ia  the  aiiMmui ;  the  external  oriSoee  of  die  noetrile  hare  but  little 
hamiditj,  and  are  vsr;  imalL  Thej  are  aituatsd  generally  near  the 
•xtivmiW  of  the  mozile,  and  approach  each  otiier  above ;  they  open 
irithin  che  month  b;  a  limpw  slit  to  irtkieh  the  tongne  may  be 
applied,  and  seem  prindpaUj,  if  not  sntiFely,  daatjned  to  aid  in 
napiration. 

Tha  toDgoe  ii  in  geoaral  ihort,  large,  and  molnle  at  ita  extiemity ; 
bnt  it  ii  Dot  deeply  divided  at  iti  and,  which  ii  free,  ^e  baae  ii 
■et  ratractad  into  a  ahaath,  and  ttua  is  aeharacter  which  diatingui«hes 
It  in  paitienlar  from  that  of  the  Vanmiana  aod  Chameleoiu.  Wigler 
haa  amployad  tha  t«tm  Padtyglo$ti  to  denote  this  diapoaition.  TUe 
urgan  ii  alwayi  humid,  and  oarered  with  a  giatinixiB  aocretian  :  ita  | 
pHoUa,  whicA  vary  in  form,  b^ng  in  aome  Imtaiiaaa  oonical,  and  in  ; 
otuen  acaly,  or  laid  like  tilca  (eotuiMea),  in  a  direction  from  the  front 
bx^warda,  appear  to  bo  deatanad  tar  tbe  perooption  of  n^tid  aub- 
■ta&oea ;  bat  ita  piineipal  offioe  aeema  to  be  to  dinot  tha  moTement 
«(  the  food  aubmiUw)  to  the  action  of  Uw  teeth,  and  to  awut  in 
daglutitioo.  The  oa  hyoidea,  to  wfaidi  it  ia  fiutanad,  preaenta  import- 
ant modiflcatioDa  in  diffarant  genera.  Ita  horns  are  much  prolonffod 
in  aome  speQet^  and  aerre  to  support  the  devLap,  or  loogitudinAl  ^U1  1 
ot  the  integumenta  under  tha  neck  and  jaw,  in  SUan^  MtMnliaeia, 
Draoe,  ttc,   and  eapeeially  in   Aaolu,   as  particularly  tioticed  and  ' 


IOUANIDJ:.  :ii 

treca  and  punuing  the  amsUar  animala  on  wtdoh  thay  ooeaaionslly 
prey. 

The  /yiiantdra  are  all  iobabitsiita  of  warm  <dimatea.  Only  on* 
belongs  to  Europe,  the  ConuDon  Stellio,  irtiiiAia  fomid  also  in  Africa 
and  Alia.     BeveraJ  inhabit  Australia 

The  genus  Iguana  is  the  type  of  thla  family.  Thia  name  waa  given 
by  Lamvnti  to  a  geoua  of  Ssniians,  in  which  be  included  varioua 
forma,  each  as  Ayama,  Lophgnu,  Calota,  ha.  Daudin  aeparsted  from 
tfais  betarogeneous  ooUectioo  Agama,  Draeo,  and  BatUitcut;  and 
Wsglar,  atnking  out  the  word  Jgitana  from  his  nomenclature,  divided 
the  genus  Igtutna  ss  left  by  Daudin  into  the  i;enara  Byptiloi^ttt, 
Metopocerot,  and  Amblyrhynckiit.  HesEis.  Dum^ril  and  Bibroo  restore 
the  name.  The  genus  Iguana,  as  adopted  by  them,  iucludea  Bypti- 
lopAwaad  AmUyrh^/7^cku^  of  Wagler,  and  is  Uiua  oharaotariaed  :— 

Jk.  very  Luge  thin  denlap  (fsnou)  under  the  neck.  Cephalic  plates 
polygonal,  unequal  tn  diameter,  flat  or  earinated.     A  double  row  of 


Tha  organs  of  digestion  praaent  noUung  very  remaitable  in  this 
bnily.  The  stomach  aaems  to  be  a  continuation  of  (he  meopbagua, 
bnt  lIiB  fibres  and  wrinkles  are  moat  often  in  another  direction.  There 
b  no  true  cardia.  The  Tentriouloa,  properly  so  called,  is  often  oonics), 
and  the  pylorus  ia  not  diatinguishablB  except  by  a  slight  Darrowiag. 
arflich  ia  rather  elongated  in  SitUio,  Iguana,  kc  In  Polychrai, 
OalaBUt,  and  Zjpr«icci)ibaJiu.tiiepylorus  is  but  little  msAed,  on  acoouut 
>rf  ita  liiortnBis  and  the  thiimea  of  ita  psrietea.  The  inteetines  vary 
in  length.  !□  species  which  hnve  the  tail  rery  long,  aa  the  Iguansa, 
the  extent  of  tiu  digestive  tube  is  not  much  more  thnn  one-third  of 
thetotallengthof  the  spinal  column.  Tb«re  is  no  appsrent  distinction, 
in  some  csss,  eridsnt  between  the  small  and  large  intestines,  so  tliat 
there  is  often  no  cmcum,  as  in  Cordylui,  Agama,  and  Silana  ;  whilat 
on  the  contrary  in  Iguana,  GaUota,  acd  Lyrioeepiaiu4,  there  is  n 
Inu  cul.de-iac  at  the  termination  of  the  amnll  intaatine  whna  it 
opens  into  the  greater  canaL  Tha  pancrua  ia  voluminona  in  Igiuma, 
iHiunu,  and  Zynooepiabif.  Tbe  form  and  aituation  ot  the  apleen 
Tsiy.  It  ia  most  frequently  placed  at  the  middle  of  tha  mesaiitery, 
tttider  the  stomach  ;  sometim«i  on  die  ri^it,  oa  in /^uoha  ;  sometimes 
CD  the  lei^  or  st  the  middle  of  the  lover  portion  of  the  stomach,  (is 
k  observable  in  the  grealcBt  number. 

The  organs  of  circulation  and  reapiratjon  present  no  remarkable 
iiShrenot  from  thoae  of  other  Sauriaos,  and  the  ssma  may  be  aaid  of 
theoigaoa  of  ganention. 

The  integumesta  present  various  modiiiealiDns.  Wa  have  the 
polyedroua  tubercles  of  Qramaialc^ikarui ;  the  spinas  of  the  neck  in 
AgoBia ;  those  of  the  tail  in  Dorypkorut,  StivbiluTtu,  ySlcnoeermi, 
Ufowuiitix,  and  Traiiiyegdui ;  tha  carinated  scales  of  Ofukryoessa, 
■■"■'  .".  .*  ^^  cipansions 

n  the  greater 
d  Baniii 
.      .  ^a^Uitau. 

a  Draco  snd  CaUiiam4  ;  and  of  the  neck,  under  the  for 
of  a  dawlsj),  in  Sitvna,  Draco,  and  Iguaita  ;  or  in  (he  lateral  psrta 
front  of  the  ahoulders,  as  io  CiUamjidsnmnu.    The  pores,  whether  of 
tlia  *^^g*»^  aomatimea  in  a  simple  Ime,  aomtimea  iu  two  longitudinal 
and  paralld  rows,  or  in  front  of  the  anna,  are  employed  by  Meaan. 
»»_j_!i  __  a  n,i        ...  .1.    ,.    T,-  .  "n  their  synoptical 
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ihcitet  uia  toe*  and  tiu  naila,  the  leea  nimble 


Maasn.  DninAil«i>d  Bibroattate  that  In  thasr  anatomical  reaearehaa 
Ukay  Lava  found  tha  Tentneuloa  of  many  ^ledaa  filled  with  dafaris  of 
n^tablea,  inoh  aa  Sowars,  laaves,  and  aeeda,  in  Eonajdanble  quantity, 
which  led  tham  to  the  eonoloaian  that  many  are  berbiToroiia ;  but 
they  remark  that  thia  ii  aearoaly  in  accordance  irHh  Iha  form  of  the 
taath,  noma  of  which  have  tnbamular  orowni,  nor  oompoaad  of 
apparent  anamal  and  oseoua  oeoiant.  It  tfaould  howerar  lie  remicn- 
barad  that  Uia  taath  of  moat  of  tha  spada*  are  bv  no  maaoa  ill. 
adaptad  tot  ONpping  vagatahla  anhctwooaa.  Tha  bwUy  are  generally 
Biiula.  Tbaaompnaadand  langUianedtMlof  mMy  apaoiea  ia  moat 
Daetol  BB  MB  liwtnmant  of  pwgrawion  whoi  awinnung  across  the 
ItiDiidatad  WTannali^  and  (hair  crooked  nail  aaaist  them  In  climUng 
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They  give  the  following  description  of  the  genui  u  thns  modified  :— 
The  species  composing  this  generic  group  are  principally  remarkable 
for  the  cutaneous  prolongation  which  constitutes  over  the  whole 
ei(*nt  ot  the  lowtr  part  ot  the  head  and  neok  a  very  deep  and  very 
thin  dewlap  or  pouch,  the  tree  border  of  which  describes  a  curved 
line,  and  is  dentilated  at  the  port  neoreat  the  chin.  The  'fc'"  ia 
irregularly  folded  on  the  sides  i^  this  dewlap,  behind  which  there  is 
another  transversal  fold  which  is  obhquely  prolonged  upon  eadi 
shoulder.  Thve  are  also  cuticular  fnlds  on  the  lotarU  rwiona  of  the 
neck  and  trunk.  Tbe  head  of  the  IguBuna  is  moderaMy  long,  and 
has  the  form  of  a  pyramid  with  four  focaa  The  neck  ia  aUghtly 
compressed.  Tbe  upparpart  ot  the  body  is  convex  and  rounded,  the 
under  part  flattened.  The  limbs  are  long.  Tha  toea  unequal,  and 
aometimes  denticulated  on  their  edgw ;  the  flva  toes  of  tha  poaterior 
feet  are  graduated;  the  third  and  the  fourth  of  the  hand  are  equal  in 
length.  The  tail,  which  is  very  long  and  very  slender,  is  Battened 
slightly  from  right  to  left  from  its  origin.  The  top  and  sides  of  (ho 
head  are  protected  by  polygonal  sosles  varying  in  sise,  among  wfaioh 
some  are  convex,  some  fljst,  aome  carinated,  and  some  erao  rtronf^y 
tuberculous.  The  suboculac  regions  however  ore  only  fumiahod  with 
small  angular  roundish  scales  with  a  slightly  convex  surface.  It  is 
worthy  of  remark  that  the  part  of  the  skull  which  is  situate  between 
the  orbits  is  protected  by  two  longitudinal  aeriea  of  large  angular 
plates,  whilst  in  llttopoctmt  and  Cydunu  this  aolne  part  of  tha 
cranium  is  paved  with  small  polygonal  scalea;  A  row  of  strong 
angular,  oblong,  and  often  carinated  acalea  adheres  to  the  lower  edge 
of  the  orbital  circle.  The  lips  are  furnished  with  large  aoaly  plates^ 
whii^  are  ordinarily  qnadrBngular.  There  is  also  on  each  brandi  of 
thk  lower  jaw  a  row  of  large  scales,  the  last  of  which  ia  eoonnons  in 
soma  eaaea,  preaenting  a  diomater  the  quadruple  ot  that  of  the  othwa. 
The  scales  whh^  cover  the  upper  part  of  the  neck  and  tha  body  at* 
•lightly  imbricated.      Tbay  are  amsl),   square,   or  loMogMbapai^ 
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mnnonnted  by  a  keel  which  does  not  divide  tfiem  in  the  middle,  ' 
but  which  extends  from  their  inrera-poitArior  angle  to  theii  aupeco- 
poaterior  angle.  In  Btnffed  individuili,  the  tkin  of  vhich  bu  been 
dMendvd,  titere  ii  ■round  the  icalei  of  Om  apper  part  of  the  bodj  a 
drcia  of  ■mall  graina  which  recalie  in  a  degree  the  mode  in  which  the 
■eal?  eoTerins  of  the  TanmimH  tB  formed.  The  lower  part  of  tie 
neck  ll  paved  with  ecales,  which  are  naooth  and  multifaced.  There 
■n  rtioroboidal  md  imbricatAi  ecalee  on  the  dewlsp.  On  the  other 
parts  of  the  body  are  rhomboidal  tiMike  ecale*  (entuil^),  and  tloee 
atnong  them  which  are  not  carinatcd  are  foimd  dpon  the  thigha,  the 
■olee  of  the  feet,  and  the  under  eide  of  the  toea.  The  inferior  region 
of  these  ia  protected  by  a  band  of  enlarged  ecutclIntiDni  which  are 
imbricated,  and  nirmotinted  with  three  ieelf,  of  which  the  middle  I 
em  is  weal  and  the  lateral  oncB  very  prominent.  The  upper  part  of  | 
each  toe  ia  covered  by  a  single  row  of  ecalee  j  but  each  side  of  the 
Istflral  parts  of  the  anterior  toea  baa  two  rowe,  whUtt  the  external 
ade  of  the  poalerior  toea  ha<  three,  nratiag  six  rowa  of  Kales  on 
each  anterior  toe,  and  aeven  on  each  posterior  toe.  Besides  being  I 
imbricated  the  scales  of  the  tail  form  verticillationa,  or  complete  ringe, 
which  cease  to  bo  diatingaislMble  when  thej  reach  towards  the  i 
extramitj. 

All  the  Iguanas  have  femoral  pores,  the  number  of  which  varies 
•ccordJog  to  the  aex,  as  Messrs.  Dnmi5ri1  snd  Bibron  suppcee  ;  and  fhej 
think  that  the  number  would  in  that  esse  be  less  in  the  females  than 
in  the  malca.  These  pores,  which  are  placed  in  a  single  row,  are 
■nrrounded  bj  amall  scales  disposed  as  the  petals  of  a  flower  aj^- 
disposed  round  its  disc. 

The  Iguana  have  the  upper  parts  of  the  bod;  surmounted  by  a 
paleaceous  crest  of  some  height,  which  is  continuous  from  the  nape  to  | 
the  eitramity  of  the  iai).  This  crest  is  composed  of  rttongly  com- 
pressed scales,  which  are  pointed  and  sometimes  carved  backwards,  I 
{gradually  diminishiog  io  height  as  the  end  of  the  tail  ia  approached.  { 
The  nostrils  are  situated  on  the  sides  of  the  muizle,  and  very  near  : 
the  extremity  ;  their  aperture  is  Urge,  aod  opened  in  the  middle  of  a  \ 
large  scale,  which  forms  a  convex  cirdo  around  them,  and  gives  them  ' 

a  tubnlous  appearance.     The  tympanal  membrane  extended "" 

anditoty  opening  is  very  large  and  circular. 

The  teeth  of  the  Iguana,  which  have  an  especial  interest  on 
of  their  resemblance  to  those  of  the  extinct  Igwviodun  [II 
Tary  according  to  the  sgee  of  individuals ;  and  Messn.  Dumilri]  and 
Bibron  slate  that  they  are  Ksenred  that  fewer  exist  hx  yonng  snlnects 
than  in  adult  individuals.  The  Erst  twelve  or  foorteen  maiillary 
t«etb,  both  above  and  below,  are  nearly  rotmded,  pointed,  and  ■ 
little  arched;  all  the  others  are  narrow  and  compressod,  with  an 
angular  fiummit,  which  is  very  finely  dentilated  on  its  edges.  Tbey 
mre  not.  Dr.  Bucklajid  observes,  lodged  in  distinct  sockets,  like  the 
t«eUi  of  crocodiles,  but  fixed  along  the  internal  face  of  the  dental 
bone,  to  which  they  itdhere  by  one  side  of  the  bony  infastaaoe  of  their 
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/,  carvita,  I.  rmaryinala,  sod  /.  ZopAyraulM,  rapreacnted  /.  tijmttt- 
lata  at   Laurenti,   L'IfuaDe  Ordiniure  d'AmsmiMi   of   Cnliar,  the 

Common  Iguana,  at  five  different  epochs  of  ita  life. 

The  figures  will  give  some  idea  of  this  ■"'""1,  which  is  yallowiah' 
green  below,  and  above  of  a  green  more  or  less  deep,  becoming  iom». 
times  bluish,  and  at  others  of  a  slate  colour.  In  general  there  are  on 
the  sidi'B  of  the  body  brown  stripea  or  aigiaga  edged  with  yellow. 
There  is  frequently  a  line  of  the  latter  colour  traced  obliquely  on  the 
front  of  the  shoulder.  Soma  individuals  are  sprinkled  with  brown ; 
others  have  the  limba  spotted  with  brown  on  a  black  ground.  The 
tail  is  surrounded  with  large  brown  rings,  whicb  alternate  with  attiut 
of  green  or  yellowish.     Length  seldom  exceeding  five  feet. 

It  inhabits  a  great  part  of  South  America,  and  also  Oia  Antilles. 

It  ia  considered  excellent  for  the  table.     Ddicatiuma  and  t^pidU- 
tima  are  among  the  specific  names  that  have  been  assigned  to  it.    It 
is  not  however   deemed   very  wholesome,  and   is   even  c~~ 
injurious  to  tfaoae  who  hare  suffered  from  certain  diaeHC* 


There  isa 
the  palate^ 

The  Iguan 
t«etb  would 

Ueasrs.  Dumifril  and  Bibron  nevi 
flowera  in  the  stomachs  of  the 
Mr.Broderipi  "  " 

at  Hr.  tiiller'i 


on  each  side  of  the  vSiult  of 


. of  their 

that  herbs  formed  their  staple. 

found  anything  but  leaves  and 

ndividuals    which   they   opened. 

ig  Iguana  about  two  feet  long  in  a  hothouse 

iry-gardens  near  Bristol.     It  hsd  refused 


and  other  kinds  of  animal  food,  until  happening  to  be  nesr 
some  kidney-bean  plants  that  were  in  the  house  for  forcing,  it  began  to 
eat  their  leaves,  and  was  from  that  time  forth  supplied  from  these 
plants.  Dr.  Buckland,  who  quotes  this,  states,  in  addition,  that  in 
1828  Sir  Edward  Belcher  found  in  the  island  of  Isabella  swarms  of 
Iguanas  that  appeared  to  be  omaivorous  ;  they  fed  voraciously  on  the 
^gs  of  birds  and  the  intestines  of  fowls  and  insect*.  The  Iguauas  live 
a  great  deal  in  trees,  and  will  take  to  the  water,  ewimming  with  ease. 
Mr.  Broderip  saw  an  Iguana  enter  and  crosa  a  small  pond  in  the 
Zoological  Qardens  at  the  Regent's  PSrk.  The  fore  feet  were  motion- 
leas  during  Uie  pasoags  of  the  animal  acroM  the  water-  Several 
specimens  of  these  animals  have  from  time  to  time  heen  in  the 
colleotion  of  the  Eoological  Society  in  Regent's  Park. 

The  spedes  of  Iguana  are  found  in  Mexico,  South  America,  and 
tha  Antules.     Some  are  considered  as  very  delicate  food. 

There  are  only  three  species  admitted  by  TAeaat.  DntnAit  and 
Bibron : — 

/.  tvberetilata  ia  the  Common  Iguana.  This  speeiea  has  been 
"  *  W  a  great  many  names^  Thus,  Spix,  in  his  work  on  the 
f  Bradlt'  has,  uocUr  -     -   -         ■  ■ 


a,  Head  and  anUTlor  atremlty  ot  ffUSH  tuinvu/ata,  Itta.BRht  ot  tlie  aaiuia. 
die )  h,  blBd  foot,  same  sixe. 
Wagler  makea  this  species  the  type  of  his  genus  Bj/ftllo^^a. 
We  pnaent  a  synopsis  of  the  other  genera  and  ipade*  of  this  family 
from  the  '  Briti^  Husenm  Catalogue  i — 

I.  Body  ccmpreaaed,  covered  with  rings  of  iquariih  small  often  keeled 
scales.     Perchera. 
A.  Nostril  lateral,  below  the  eye-ridge ;  toea  llender,  simple ;  back 
not  crested ;  interparietal  ptale  amall. 
a.  Throat  compressed,  toothed  in  fiont;  third  and  fourth  toei 
nekriy  equal ;  eye*  prominent 
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1.  PolycJii*ui, — Femoral  poros  distinot;  Boalee  of  back  and  rides 
eqaaL    P,  marmorcUut,  the  Caxnaleao ;  Bnudl  and  West  In^ea. 

2.  Spharopt. — Femoral  pores  none;  scales  of  rides  laxger.  & 
ancmalut,  the  Brarilian  Chameleon. 

8.  Uroirophvt. — Scales  circular,  smooth;  tail-end  revolate.  U. 
VauHeri,    BraziL 

4.  BcphymcUs, — Scales  rhombic,  keeled;  head4>rided.'  J?.  FUttUfferU, 
Fitringer's  Ecphymotes;  BrariL  B,  undtUatiu,  the  Waved  Ecphy- 
mote;  BraziL  £.  obUuiroitrit,  the  Blont-Headed  Ecphymote; 
Mexico.    B,  aeuUrotU^t,  the  Ecphymote ;  BraziL 

6.  Lamcmdiu, — Scales  rhombic,  keeled ;  head  dilated  and  rounded 
behind.    L,  Umgipes,  the  Long-Legg^ed  Lsemanctua ;  Mexico. 

B,  Nostril  lateral;  toes  simple  or  fringed;  back  crested;  inter- 
parietal plate  smalL 
a.  Femoral  pores  distinct. 
*  Throat-pouch  large,  compressed ;  tail  compressed. 

6.  Iffwma, — Scales  of  back  moderate ;  tbroat-pouch  toothed  in  front 
7.  tvbereukUa,  the  Common  Iguana;  West  Indies.  /.  rhinolophw,  the 
Rhinooeros.Iguana ;  St.  ChristophCT^s,  West  Indies.  /.  delicatiuima, 
the  Naked-Necked  Iguana ;  Tropical  America. 

7.  Aloponotfu, — Scales  of  back  very  minute;  throat'pouch  rimple 
in  front.    A,  Bicardi,  Aloponotus ;  St.  Domingo. 

**  Throat  rather  dilatable,  with  a  cross-fold  behind ;  middle 

hind  toes  toothed  on  the  outside. 

f  Tail  compressed  with  uniform  keeled  scales. 

8.  Bmchylophut, — Head-shields  flat;  femoral  pores  1-rowed.  B. 
ftueiatuB,  the  Banded  Brachylophe ;  South  America. 

9.  Metapocerot. — Head-shields  flat;  central  frontal  with  a  horn; 
femoral  pores  2-rowed.  M,  comtUui,  the  Homed  Iguana;  St. 
Domingo. 

10.  Traehycephahu. — Head-shields  convex ;  hinder  outer  toe  short 
T,  tvberiatatut,  the  Rough  Head ;  Charles  Island,  Galapagos. 

11.  Oreoeephalut. — Head-shields  conical,  very  rugose;  the  outer 
hinder  toe  elongate.  0.  crutattu,  the  Marine  OrecMcephalus ;  Qalapagos. 

ft  Tail  with  rings  of  spinose  scales. 

12.  CfydwrcL — Head-shields  small,  with  2  rows  of  lai^  shields  on 
the  muzzle ;  tail  compressed.  C,  M^Leayiif  M'Leay's  Cyclure ;  Cuba. 
0,  wubUa,  the  Clouded  Cyclure ;  Mexico.  C.  OoUii,  Colly's  Cyclure ; 
Jamaica. 

18.  Ckenotaura. — Head-  and  muzzle-shields  small,  uniform;  tail 
roundish,  crested.  C,  aeanthwra,  Shaw's  Ctenosaure;  California, 
West  Indies,  Tropical  America.  0.  p€(^inata,  Weigmann's  Ctenosaun ; 
Mexico. 

14.  Snyaliotaunu. — Head-  and  muzzle-shields  small,  uniform ;  tail 
depressed,  with  5  longitudinal  spinose  ridges.  B,  qumqueearinalui, 
the  Armed-Lizard ;  Demerara. 

h.  Femoral  pores  none. 

*  Hinder  toes  fringed  on  the  ride,  outer  webbed  at  the  base ; 

throat  with  a  cross-fold  behind. 

15.  BasUucuL — Head  elongate,  with  an  erect  crest  behind;  the 
back  and  tail  with  a  fin-like  crest  B,  Amerieanut,  the  Basiliso ; 
Tropical  America,  Quyana. 

16.  Corythceolut. — Head  elongate,  with  a  low  compressed  crest 
behind;  back  and  tail  with  a  low  toothed  crest  C,  vittcUiu,  the 
CorythsBole;  Honduras. 

17.  Thyianodaetjflut, — Head  shorty  with  a  low  toothed  crest,  convex 
behind ;  back  and  tail  with  a  low  toothed  crest  T,  bUineaius,  the 
Edged-Toe;  South  America. 

**  Toes  all  slender,  rimple^  or  slightly  serrated  on  the  rides ; 

outer  hind  toes  quite  free ;  head  short 

t  Ocriput  compressed  and  produced  behind;  throat-pouch  compressed. 

18.  Corythophanea. — Nape  crested ;  throat-pouch  toothed  in  front. 
C.  criitata,  the  Corythophane ;  Mexico. 

19.  ChamaUopaU. — Nape  not  crested;  throat-pouch  simple.  C, 
ffemandaii,  the  Qualtapalcalt;  Mexico. 

tt  Occiput  convex ;  throat  with  a  cross-fold  behind. 

20.  Enyalius. — Tail  round,  not  crested ;  toes  all  simple.  B.  rhom- 
Ufer,  the  Lozenge-Marked  Enyalius ;  South  America.  B.  Inlineaiut, 
the  Two-Streaked  Enyalius;  BrariL 

21.  QpAryoetfo.— Tail  compressed ;  hinder  toes  slightly  serrated  on 
the  outer  edge.  0,  wpercUtota,  the  Eye-Browed  Ophryoeua;  America. 

O.  Nostril  superior,  above  the  eye-ridge,  subapical;  toes  dilated 
under  the  last  joint  but  one,  vexy  unequsi,  and  united 
together  at  the  bsse;  throat-pouch  distinct,  largely  dilata- 
ble; femoral  pores  none;  head  sub-shielded;  interparietal 
distinct 

a.  Scales  of  boUy  granular. 

22.  ChamaleUia.—Bauck  and  tail  with  a  bony  crest;  toes  dilated. 
C  Femandina,  the  Cuban  Chameleolis;  Cuba. 

h.  Scales  of  the  belly  imbricated,  flat 

28.  XtpAomriM.— Toes  dilated ;  tail  with  a  bony  crest    X  vdifer, 

the  Crested  Anolis.     X  Bicordii,  liicord's  Anolis;    St  Domingo. 

X.  crittatelUii,  the  Smaller-Crested  Anolis ;  West  Indies. 
24.  i^actyfoA— Toes  dilated;  bock  and  tail  with  a  crest  of  com- 


pressed scales.     D.  equettrit,  the  Equestrian   Anolis;   Cuba.     2>. 
Bdwardtii,  Edwards's  Anolis;  Jamrica. 

26.  Bhinoioumu, — ^Toes  dilated;  back  with  a  riight  fold  formed  of 
two  series  of  small  scales;  rostral  plate  horizontfJ;  nose  produced. 
B,  gracUiif  the  Sharp-Nosed  Anolis ;  Bahia. 

26.  AfyolivM. — ^Toes  dilated;  back  simple,  or  with  a  slight  crest 
formed  of  two  series  of  small  scales ;  rostral  erect ;  nose  rounded.  A, 
Leachii,  the  Laige-Cheeked  Anolis ;  South  America  and  West  Indies. 
A,  occipitdlit,  the  Occipital  Anolis ;  West  Indies.  A.  lineatutf  the  Lined 
Anolis;  Martinique.  A.  Oepedii,  the  Alligator  Anolis;  West  Indies. 
A.  marmarattu,  the  Marbled  Anolis ;  Martinique.  A,  poreatui,  the 
Ridge-Nosed  Anolis;  Cuba.  A,  principalit,  the  Carolina  Anolis; 
North  America.  A.  fia/ve»cen$,  the  Yellowish  Anolis ;  North  Ajnerica. 
A.  BJchardii,  Richard's  Anolis.  A.  punctattu,  the  Dotted  Anolis; 
BraziL  A,  nebuUmUf  the  Clouded  Anolis;  Cuba  and  Texas.  A. 
lineatopiu,  the  Lineated  Anolis.  A,  maculatut,  the  Spotted  Anolis; 
West  Indies.  A, puJLckeUtu,  the  Beautiful  Anolis;  Martinique.  A. 
vermiculatus,  the  Yermiculated  Anolis ;  Cuba.  A.  aienodaetyluBj  the 
Slender-Toed  Anolis;  Jamaica.  A.  reticvlcUus,  the  Netted  Anolis; 
Tropical  America.  A.  fu»c(H»uratua,  the  Chilian  Anolis;  Chili  A. 
eeneut,  the  Bronzed  Anolis;  Tropical  America.  A.  ludtu,  the  Pike- 
Headed  Anolis;  Cuba^  A,  OouaotU,  Qoudot's  Anolis;  Martinique. 
A.  punctcUtu,  the  Qreen  Anolis ;  Brazil.  A,  buUaritf  the  Red-Throated 
Anolis;  Martinique.    A,  Fot^ei^nti,  Valencienne's  Anolis. 

27.  AcantholtM. — Toes  dilated ;  back  simple,  with  scattered  tubercles. 
A,  L&ytiana,  the  Acantholis;  Cuba. 

28.  J)r<iconur<L — ^Toes  scarcely  dilated;  back  simple;  tail  rotmd. 
D.  niteru,  the  Shining  Draoonure;  Surinam.  D.  dirytolepit,  the 
Golden  Draconure ;  West  Indies. 

29.  Noropt, — Toes  riender,  not  dilated;  back  simple;  tul  round. 
N.  auratuif  the  Golden  Norops;  Surinam. 

II.  Body  subtrigonal  or  depressed.    TerrestriaL 

2>.  Body  subtrigonal,  covered  with  large  generally  keeled  scales, 
directed    obUquely   towards   the   back;    head    generally 
shielded,  superciliary  and    interparietal  shields  dlBtinct; 
throat  smooth,  or  with  a  cross  fold  behind ;  toes  simpla 
a.  Caudal  and  dorsal  scales  similar. 
*  Femoral  pores  distinct ;  interparietal  plate  large. 

SO.  TropidoUpii, — ^Back  not  crested;  throat  with  a  fold  on  each 
ride;  nostril  superior,  subapicaL  T.  undvlatua,  the  Waved  Tropi- 
dolepis;  North  America.  T,  torquaius,  the  Collared  Tropidolepis ; 
Mexico.  T.  formonu,  Mergmann's  Tropidolepis ;  Mexico.  T,  apiwmUf 
the  Spinose  Tropidolepis.  T.  horridui,  the  Horrid  Tropidolepis; 
Mexico.  T,  grammicw,  the  Spotted  Tropidolepis ;  Mexico.  T.  mier<h 
lepidoPiUf  the  Small-Scaled  Tropidolepis ;  Mexico.  T.  variabilu,  the 
Variable  Sceloporus;  Mexico.  T,  aureug,  the  Bronzed  Soeloporus; 
Mexico.    T.  scalaria,  the  Spotted  Sceloporus ;  Mexico. 

**  Femoral  pores  none;  anal  pores  distinct,  xjiarginal;  back 
and  tail  not  crested ;  interparietal  plate  smaU. 

81.  Zeiodera. — Nostril  lateral  on  the  face-ridge ;  scales  of  the  rides 
of  the  neck  and  back  laige ;  rhombic  sides  simple.  L,  Chilam$f  the 
Chilian  Lriodera;  Noiih  ChilL  L.  Ora/omJior&tii,  GravcDhorst's 
Leiodera;  Chili  L.gracil%9f  the  Slender  Lriodera;  Valparaiso  and 
Patagonia. 

^  82.  LeiolcBmuM. — Nostril  lateral  on  the  face-ridge;  scales  of  the 
rides  of  neck  granular,  of  back  rhombic,  sides  simple.  L,  cyawh 
gatter,  the  Blue-Bellied  Lrioliemus;  Valdivia.  L.  BdUi,  Bell's 
Leiolsemus;  Chili  L,  Bibronii,  Bibron's  Leiolssmus;  Chili  X. 
linecUus,  the  Lineated  Leiolemus;  Chili.  L.  nigromaeuUUw,  the 
Black-Spotted  Leiolssmus ;  Chili  and  Coquimbo.  X.  tnconsptcwus,  the 
Inconspicuous  Leiolssmus ;  Chili  L,  picttu,  the  Painted  Leiolssmus ; 
Chili  and  Valparaiso.  X.  tenuiSf  the  Dotted  Leiolssmus ;  Valparaiso 
and  Chili  L,  tignifer,  the  Hebrew-Marked  Leiolssmus;  Peru.  L. 
macttlatWfihe  Small-Scaled  Leiolssmus ;  Peru.  X.  FUtingtrii,  Fitz- 
inger^s  Leiolssmus;  Patagonia.  L.  Darvnnii,  Darwin's  Leiolcemus; 
North  Patagonia.  X.  ATtn^i,  Captain  Ring's  Leiolssmus;  Patagonia. 
X.  Weigmanii,  Weigmann's  Leiolssmus ;  ^hia  Blanca,  Peru,  Monte- 
Video,  and  Maldonado. 

88.  Ptydogenu. — Nostril  lateral  on  the  face-ridge;  scales  of  the 
neck  granular,  of  back  rhombic;  sides  with  a  crest  of  keeled  scales, 
P.  peetincUui,  the  Ptygodere. 

84.  Proctotretut, — Nostril  above  the  face-ridge ;  scales  of  the  neck 
granular,  of  back  rhombic ;  small  sides  simple.  P.  fMUtimaeulcUMi, 
the  Proctotrete ;  Bahia  Blanca,  and  Patagonia. 

***  Femoral  and  anal  pores  none, 
t  Interparietal  plate  linear,  small ;  head  shields  rather  regular. 

85.  Leiocephalus. — Back  and  tail  crested;  scales  of  throat  back, 
and  taU,  rhombic,  moderate.  X.  Herminierif  Herminier^s  Roquet; 
Martinique.  X.  earinatus,  the  Keeled  Roquet;  West  Indies.  X. 
M*LeayH,  the  Cuban  Roquet;  Cuba.  X.  St^rdberiii,  Schreibers's 
Roquet;  Cuba.  X.  Orayii,  Gray's  Roquet;  Charles  Island  and  Gala- 
pagos. X.  omates,  the  Sbouldei>Spotted  Roquet ;  Tropical  America. 

86.  Stenoeenu, — Back  and  tul  lowly  crested;  scales  of  back 
rhombic,  of  the  tail  laxge,  spinose.  S,  rotciventrit,  the  Stenocere; 
Bolivia. 

87.  Trachyeyclua.^BaiCk  and  tail  not  crested;  scales  of  back  rhombic, 
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of  tail  large,  spinose.    T.  mannoraim,  the  Trachycyclus;  BrasU  and 
Rio  Grande. 

"H*  Interparietal  plate  laige ;  back  or  tail  crested. 

38.  Taraguira. — Back  not  creeted;  scales  of  back  small,  of  the 
throat  granular;  tail  round,  with  a  slight  crest,  and  moderate  scales ; 
ear  toothed  in  front.  T,  iorqueUttf  the  Taragoira ;  Rio  Janeiro  and 
BraziL  T.  Darmnii,  Darwin's  Tarsguira;  Brazil  and  Abrolhos 
Inlet.     T.  Smithii,  Smith's  Taraguira ;  BnudL 

39.  Mierolopkut. — ^Back  and  tail  lowly  crested ;  scales  of  the  back 
unequal,  small;  tail  with  moderate  scales ;  the  ear  toothed  in  front 
M.  Peruvianius,  the  Microlophe ;  Peru,  Copiapo,  and  Iquique. 

40.  Oplurui. — Nape  with  a  small  crest ;  scales  of  back  laxge,  of  the 
sides  email;  tail  round,  with  rings  of  laige  spinose  scales,  0, 
Brctxilientitf  the  Brazilian  Oplurus ;  Brazil 

41.  SirobUvTUi. — Nape,  back,  and  tail,  slightly  crested;  scales  of 
back  moderate ;  tail  with  rings  of  huge  spinose  scales.  S.  torqwUua, 
the  Strobilurus;  Brazil. 

42.  Uranitcodcn. — Nape  and  back  lowly  crested;  scales  of  the 
back  large,  rhombic ;  sides  of  body  and  throat  simple ;  tail  round, 
elender,  with  moderate  scales,  slightly  keeled  above.  U,  pictvun,  the 
Painted  Uraniscodon ;  Brazil. 

43.  Plica, — ^Nape  and  back  lowly  crested;  scales  of  the  back  small; 
Bides  with  two  folda ;  the  throat  with  groups  of  spines ;  tail  round, 
slender,  keeled  above  with  moderate  scales.  P.  umbra,  the  Plica ; 
North  America  (f)  and  Georgia  (I).  P,  punetata,  the  Dotted  Plica ; 
Tropical  America. 

JSl  Body  depressed,  with  small  scales;   back  rarely  crested;  tail 

conicaL 
a.  Sides  rounded;  femoral  and  preanal  pores  none;   eyebrow 

scales  small. 

44.  Zeiosaurua. — Tail  with  granular  scales;  scales  under  the  eye 
all  small.  L.  BeUii,  Bell's  Leiosaurus;  South  America.  L,  faaeioihu^ 
the  Banded  Leiosaurus ;  South  America. 

45.  JHplolcemut. — Tail  with  granular  scales,  with  an  elongated 
scale  under  the  eye.  2).  Daneinii,  Darwin's  Diplolnmus;  Pata- 
poniiL  D.  Bibronii,  Bibron's  Diplolsemus;  South  America  and 
Chili. 

46.  TVopidunu. — Tail  round,  with  rings  of  large  scales ;  nape  lowly 
crested,  interparietal  (T).  T.  q/elurus,  the  False  Quetz  Palea; 
Brazil 

47.  Uranocewlron. — Tail  depressed  with  rings  of  large  scales ;  nape 
not  crested ;  interparietal  smaU.  U,  cuurewnf  &e  Doryphore ;  Brazil 

5.  Sides  rounded ;  femoral  and  preanal  pores  distinct,  near  venti 

48.  Phfymaiwut, — Tail  round,  with  rings  of  large  scales;  the  nape 
not  crested.    P,  Pallwna,  the  Palluma ;  ChilL 

e.  Sides  with  a  slight  fold ;  scales  uniform ;  body  roundish. 

49.  CaUiaaunu. — Ventral  scales  smooth;  femoral  pores  distinct 
C  draconoidei,  the  Callisaurus;  California. 

50.  Tropidoffogter. — Ventral  scales  8-keeled;  femoral  pores  none. 
T,  BlainviUii,  the  Tropidogaster. 

dL  Sides  serrated ;  body  veiy  depressed;  femoral  pores  distinct 

51.  Phrynotama, — Head  spinose;  back  and  tail  with  scattered 
tubercular  scales.  P.  Douglatii,  Douglas's  Phrynosoma ;  California. 
P.  orbictdare,  the  Tapayaxin ;  Mexico.  P,  PlainvtUiif  the  Crowned 
Tapayaxin;  California.  P,  comutvm,  the  Texian  Tapayaxin;  Ar- 
kansas, North  America,  and  Texas. 

IGUANGDON  (Iguana  and  Movf  {6M»tos),  a  tooth),  a  genus  of 
extinct  Reptiles  of  large  size,  discovered  by  Dr.  Hantell,  and  named  by 
him  from  the  resemblance  of  its  teeth  to  those  of  the  recent  Jgvana, 
As  the  discovery  of  this  animal  is  one  of  great  interest  in  the  records 
of  British  PalsDontology,  and  illustrates  the  success  attendant  upon 
accurate  investigation  in  this  department  of  human  inquiry,  we  give 
the  history  of  it  in  Dr.  Mantell's  own  words : — 

"  Soon  after  my  first  discovery  of  bones  of  colossal  reptiles  in  the 
strata  of  Tilgate  Forest,  some  teeth  of  a  very  remarkable  character 
particularly  excited  my  curiosity,  for  they  were  wholly  unlike  any 
that  had  previously  come  imder  my  observation;  even  the  quarry- 
men,  accustomed  to  collect  the  remains  of  fishes,  shells,  and  other 
objects  imbedded  in  the  rocks,  had  not  observed  fossils  of  this  kind ; 
and,  until  shown  some  specimens  which  I  had  extracted  from  a  block 
of  stone,  were  not  aware  of  the  presence  of  such  teeth  in  the  stone 
they  were  constantly  breaking  up  for  the  roads.  The  first  specimen 
that  arrested  my  attention  was  a  large  tooth,  which,  from  the  worn, 
smooth,  and  obhque  surface  of  the  crown,  had  evidently  belonged  to 
an  herbivorous  animal ;  and  so  entirely  resembled  in  form  tho  oorre- 
spending  part  of  an  incisor  of  a  large  pachyderm  ground  down  bv 
use  that  I  was  much  embarrassed  to  account  for  its  presence  in  such 
ancient  strata,  in  which,  according  to  all  geological  experience,  no 
fossil  remains  of  Mammalia  would  ever  be  discovered ;  and  as  no 
known  existing  reptiles  are  capable  of  masticating  their  food,  I  could 
not  venture  to  assign  the  tooth  in  question  to  a  saurian. 

*'  As  my  friend  Mr.  (now  Sir  Charles)  Lyell  was  about  to  visit 
Paris,  I  availed  myself  of  the  opportunity  of  submitting  it  to  the 
examination  of  Baron  Cuvier,  with  whom  I  had  the  high  privilege  of 
corresponding;  and,  to  my  astonishment,  learned  from  my  friend, 


that  H.  Cuvier,  without  hesitation,  pronounced  it  to  be  an  upper 
incisor  of  a  Rhinoceros. 

**  I  had  previously  taken  this  tooth,  and  some  other  specimens,  to  a 
meeting  of  the  Geological  Society  in  London,  and  showed  them  to 
Dr.  Buckland,  Mr.  Convbeare,  Mr.  Clifb,  and  other  eminent  men  who 
were  present,  but  without  any  satisfactory  result;  in  fact,  I  was 
discouraged  by  the  remarks  that  the  teeth  were  of  no  particular 
interest,  as  there  could  be  but  little  doubt  they  belonged  either  to 
some  large  fish  allied  to  the  Anarhicaa  Luptu,  or  Wolf-Fish,  the  crowns 
of  whose  incisors  are  of  a  prismatic  form,  or  were  mammalian  teeth 
obtained  from  a  diluvial  deposit  Dr.  WoUaston  idone  supported  my 
opinion,  that  I  had  discovered  the  teeth  of  an  unknown  herbivorous 
reptile,  and  encouraged  me  to  continue  my  researches.  And,  as  if  to 
add  to  the  difficulty  of  solving  the  enigma,  some  metacarpal  bones 
which  I  soon  after  discovered  in  the  same  quarry,  and  forwarded  to 
Paris,  were  declared  to  belong  to  a  species  of  Hippopotamus.  Subse- 
quently a  dermal  horn,  or  tubercle,  from  the  same  stratum,  was 
declared  h^  competent  authorities  to  be  the  lesser  horn  of  a  Rhino- 
ceros ;  and  Dr.  Buckland,  with  the  generous  kindness  which  marked 
his  character,  wrote  to  guard  me  against  venturing  to  publish  that 
these  teeth,  bones,  and  horn  were  found  in  the  '  iron-sand  formation,' 
with  which  the  Tilgate  beds  were  then  classed,  as  there  could  be  no 
doubt  they  belonged  to  the  superficial  diluvium ;  and  as  the  upper 
beds  of  the  conglomerate  in  which  these  first  specimens  were  found 
was  only  covered  by  loam  and  vegetable  earth,  there  was  no  dear 
stratigraphical  evidence  to  support  a  contrary  opinion.  Other  speci- 
mens however  were  soon  procured  by  stimulating  the  diligent  search 
of  the  workmen  by  suitable  rewards,  and  at  length  teeth  were 
obtained  which  displayed  the  serrated  edges,  the  longitudinal  ridges, 
and  the  entire  form  of  the  unused  crown.  I  then  forwarded  specimens 
and  drawings  to  Baron  Cuvier,  and  repaired  to  London,  and  with  the 
aid  of  that  excellent  man  the  late  Mr.  Clift,  ransacked  sil  the  drawers 
in  the  Hunterian  Museum  that  contained  jaws  and  teeth  of  reptiles, 
but  without  finding  any  that  threw  light  on  the  subject  Fortunately, 
M.  Samuel  Stuchbury,  then  a  young  man,  was  present,  and  proposed 
to  show  me  the  skeleton  of  an  Iguana,  which  he  had  prepared  from  a 
specimen  that  had  long  been  immersed  in  spirits ;  and,  to  my  great 
delight,  I  found  that  the  minute  teeth  of  that  reptUe  bore  a  closer 
resemblance  in  their  general  form  to  the  fossils  fh>m  Tilgate  Forest 
than  any  others  with  which  I  was  able  to  institute  a  comparison.  It 
was  not  however  until  I  had  collected  a  series  of  specimens  exhibiting 
teeth  in  various  stages  of  maturity  and  detrition  that  the  correctness 
of  mv  opinion  was  admitted,  either  as  to  the  character  of  these 
dental  organs,  or  the  geological  position  of  the  rocks  hi  which  they 
were  imbedded."    ('  Petrifactions  and  their  Teachings.') 

From  their  first  discovery  the  teeth  of  this  animal  have  excited 
the  greatest  amoimt  of  interest  on  account  of  their  peculiar  structure. 
In  his  report  to  the  British  Association,  on  the  'British  Fossil 
Reptiles,'  'BrofeeaoT  Owen  gives  an  elaborate  account  of  their  structure 
and  functions : — 

"The  teeth  of  the  Iguanodon"  says  the  Professor,  "though 
resembling  most  closely  those  of  the  Iguana,  do  not  present  an  exact 
magnified  image  of  them,  but  differ  in  the  greater  relative  thickness 
of  the  crown,  its  more  complicated  external  surface,  and  still  more 
essentially  in  a  modification  of  the  internal  structure  by  which  the 
Iguanodmi  equally  deviates  from  every  other  known  reptUe.  As  in 
the  Iguana,  ike  base  of  the  tooth  is  elongated  and  contracted,  while 
the  crown  is  expanded  and  smoothly  convex  on  the  inner  side.  When 
first  formed  it  is  acuminated,  compressed,  its  sloping  sides  serrated, 
and  its  external  surface  traversed  by  a  median  longitudinal  ridge,  and 
coated  by  a  layer  of  enamel ;  but  beyond  this  point  the  description  of 
the  tooth  of  ike  Iguanodan  indicates  characters  peculiar  to  that  genus. 
In  most  of  the  teeth  that  have  hitherto  been  found  three  longitudinal 
ridges  traverse  the  outer  surface  of  the  crown,  one  on  ea3i  side  of 
the  median  primitive  ridge ;  these  are  separated  from  each  other,  and 
from  the  serrated  noaigms  of  the  crown,  bv  four  wide  and  smooth 
longitudinal  grooves.  The  relative  width  of  these  grooves  varies  in 
different  teeth;  sometimes  a  fourth  small  longitudinal  ridge  is 
developed  on  the  outer  side  of  the  crown.  The  marginal  serrations 
which  at  first  sight  appear  to  be  simple  notches,  as  in  the  Iguana, 
present  under  a  low  magnifying  power  the  form  of  transverse  ridges, 
themselves  notched  so  as  to  resemble  the  mammillated  margins  of  the 
unworn  plates  of  the  elephant's  grinder.  Slight  grooves  lead  from 
the  interspaces  of  these  notches  upon  the  sides  of  the  marginal 
ridges.  These  ridges  or  dentations  do  not  extend  beyond  the 
expanded  part  of  the  crown ;  the  longitudinal  ridges  are  oontinued 
farther  down,  especially  the  median  ones,  which  do  not  subside  till 
the  fang  of  the  tooth  begins  to  assume  its  subcn^lindrical  form.  Tho 
tooth  at  first  increases  both  in  breadth  and  thickness;  it  then 
diminishes  in  breadth,  but  its  thickness  goes  on  increasing;  in  the 
large  and  fully-formed  teeth  the  fang  decreases  in  every  diameter,  and 
sometimes  tapers  almost  to  a  point  The  smooth  unbroken  surface 
of  such  fangs  indicates  that  they  did  not  adhere  to  the  inner  side  of 
the  maxillae,  as  in  the  Igtuma,  but  were  placed  in  separate  alveoli,  as 
in  the  Crocodile  and  Megalosaur ;  such  support  would  appear  indeed 
to  be  indiqiensable  to  teeth  so  worn  by  mastication  as  those  of  the 
Iguanodon,  The  apex  of  the  tooth  soon  begins  to  be  worn  away,  and 
it  would  appear  by  many  specimens  that  the  teeth  wers  retained 
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until  nearly  the  whole  of  the  efown  had  jielded  to  the  dailj  abrasion. 
In  these  teeth  however  the  deep  eicavatioD  of  the  remainiiig  (aag 
plainly  beepeake  the  progress  of  the  Euocessional  tooth  prepared  to 
supply  the  plaoB  of  the  worn-out  grinder.  At  the  earlier  itoges  of 
abtsBtan  a  aharp  edge  is  mainUined  at  the  external  part  of  the  tooth 
by  meaua  of  the  enamel  which  covers  the  surface  of  the  crown  ;  the 
prominent  ridges  upon  that  surface  give  a  linuouB  contonr  td  tbe 
middle  of  the  cutting  edge,  whilst  iU  sides  are  jagged  by  the  lateral 
aerratiuns  :  the  adaplatioD  of  this  admiroble  dental  instrument  to  the 
cropping  and  comminution  of  such  tough  vegetable  food  as  the 
Clalktariea,  and  similar  plant*,  which  are  fouud  buried  with  the 
Ignanodim,  ie  pointed  out  by  Dr.  BuckUnd  with  hia  u«ual  felicity  of 
illuatraUoQ  in  hia  'Eridgewater  Treatise,"  vol.  i.  p.  2i6.  When  the 
crown  is  worn  nwaj  beyond  the  enamel  it  preaenta  a  broad  and  nearly 
horizontal  grinding  surface;  and  now  another  dental  eubsbmce  is 
broughtiDtoueetoeiieauiuequality  to  the  surface;  thisis  theoanified 
remnant  of  tbe  pulp,  which  being  firmcF  than  the  surrounding 
dentine,  forms  a  slight  tranaverso  ridge  in  the  middle  of  the  grindiug 
Burface.  The  tooth  in  this  stage  has  eichanged  the  functions  of  an 
inciiior  for  that  of  a  molar,  and  is  prepared  to  give  the  Gnal  com- 
pression, or  comminution,  to  the  coarsely -divided  vegetable  matters. 

"  The  marginal  edge  of  the  incinlvo  condition  of  &e  tooth,  and  tbe 
median  ridge  of  tbe  mular  stage  are  mora  effectually  establiBbed  by 
the  introduction  of  a  modification  into  the  teitura  of  the  dtntiiic, 
by  which  it  ie  rendered  softer  than  in  the  eiiating  Iguanre  and  other 
reptiles,  and  more  easily  worn  away;  tiiia  is  effected  by  an  arrest  of 
the  calcifying  process  oloug  certain  cylindrical  tracts  of  the  pulp, 
which  is  thus  continued  in  the  form  of  medullary  canals,  analogous 
to  those  iu  the  soft  dentins  of  the  Mrgalherium'i  grinder  from  tho 
central  cavity,  at  pretty  regular  intervals,  parallel  with  the  cakigeroua 
tubes,  nearly  to  the  surface  of  the  tooth.  The  medullary  canals 
radiate  from  the  iuteraal  and  lateral  sides  of  the  pulp  cavity,  and 
are  confined  to  the  deutine  formiug  the  correspondiDg  walls  of  the 
tooth;  their  diameter  is  l-1250th  of  an  inch;  they  are  separated  by 
pretty  regular  intervals,  equal  to  from  6  to  8  of  their  own  diametersi 
ibey  sometimes  divide  once  in  their  course.  Each  medullsJT  canal  is 
surrounded  by  a  clear  space;  its  cavity  was  occupied  in  the  section 
described  by  a  substance  of  a  deeper  yellow  colour  than  the  rest  of 
the  deotine.  The  calciyerous  tubas  preaent  a  diameter  of  l-25,000th  of 
nn  inch,  with  interspaces  equal  to  about  4  of  their  diameters.  At  tha 
first  part  of  their  course  near  the  pulp  cavity,  they  are  bent  in  strong 
undulations,  but  afterwards  proceed  in  sHght  and  regular  primary 
curves,  or  in  nearly  Btrajgbt  lines  to  the  periphery  of  the  tooth. 
When  viewed  in  a  loEgitudinal  section  of  tha  tooth,  the  concavity  of 
the  primary  curvature  is  turned  towards  the  base  of  tlie  tooth ;  the 
lowest  tubes  are  inclined  towards  the  root,  the  rest  have  a  general 
direction  at  right  angles  to  the  axis  of  the  tooth ;  tha  few  calcigerous 
tubes  which  proceed  vertically  to  the  apex  are  soon  worn  away,  and 
can  bo  seen  only  in  a  section  of  the  apical  part  of  the  crown  of  an 
incompletely  developed  tooth.  Tha  secondary  undulations  of  each 
tooth  are  regular  and  very  minute.  Tho  branoheSi  both  primary  and 
secoodary  of  the  calcigerous  tubes,  are  seat  otS  from  the  concave  side 
of  the  main  iuSections ;  the  minute  secondary  branches  are  remark- 
Bhie  at  certain  parts  of  the  tooth  for  their  Qexuous  ramifications, 
anastomoses,  and  dilatations  into  minute  ealcigerous  cells,  which 
take  place  along  nearly  parallel  lines  for  a  limited  extent  of  the 
courae  of  tbe  main  tubes.  Tho  appearance  of  interruption  in  the 
course  of  the  calcigerous  tubes,  occasioned  by  this  modification  of 
their  secondary  branches,  is  represented  by  the  irregularly  dotted 
iraots  in  tho  figure.  This  modification  must  coutributa  with  the 
medullary  oanale.  though  in  a  minor  degree,  in  producing  that 
inequality  of  teiture  and  density  in  the  dentine,  which  renders  tho 
brood  and  thick  tooth  of  the  Iguaaodon  more  efficient  as  n  triturating 


The  enamel  which  invests  the  harder  denWne,  forming 
3e  of  the  tooth,  prcaenta  tha  same  dirty  peculiar  brown 
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colour  when  viewed  by  transmitted  light  aa  in  most  other  teeth ;  very 
minute  and  scarcely  perceptible  undulating  fibres,  running  vertically 
to  the  surface  of  the  tooth,  ore  the  only  atnicture  I  have  been  able  to 
detect  The  remains  of  the  pulp  in  the  contracted  cavity  of  the 
completely  formed  tooth  are  converted  into  a  dense  but  true  osaeons 
substance,  characterised  by  miuutfl  radiated  cells,  whose  long  axis  is 
parallel  with  the  plane  of  the  concentric  lamelhs  which  suiround  the 
few  and  contracted  medullary  canals  in  tbia  substance.  The  micro- 
scopical examination  of  the  atructure  of  the  Iguanodon'M  teeth  thus 
contributes  additional  evidence  of  the  perfection  of  their  adaptation 
to  the  officea  to  which  their  more  obvioua  characters  had  indicated 
them  to  have  been  destined. 

"  To  prsaervo  a  trenchant  cdge,a  partial  coating  of  enamel  is  supplied, 
and  tbat  the  thick  body  of  the  tooth  might  be  worn  away  in  a  more 
regularly  oblique  plane,  the  dentine  is  rendered  softer  ■>  it  recedes 
from  tbe  enamelled  edge  by  the  simple  oontrivance  of  arresting  the 
calcifying  process  along  certain  tracts  of  the  inner  wajl  of  the  tooth. 
When  attrition  has  at  length  cihausted  the  enamel,  and  the  tooth  is 
limited  to  its  function  aa  a  gnnder,  a  third  substance  has  been 
prepared  in  the  ossified  remnant  of  the  pulp  to  add  to  the  efficiency 
of  the  dental  instrument  in  its  final  capacity." 

The  size  of  this  giant  of  the  Weald  in  former  ages  was  enormous. 
In  Dr.  Montell's  collection  there  is  a  portion  of  a  femur  22  Inches  in 
girth  in  the  smallest  part  The  thigh  bone  then  of  the  Itvanodou 
exceeded  in  bulk  that  of  tho  largest  elephant,  and  its  length  is  on 
good  grounds  calculated  to  have  been  from  4  to  6  feet  Dr.  Mantel! 
carefully  compared  the  booea  of  the  Igtutnodoa  with  thoae  of  the 
Iguana,  and  by  taking  an  average  from  eight  separate  parts  of  tbe 
respective  skeletons,  he  gives  the  following  as  the  dimensions  of  the 

Length  from  Snout  to  the  extremity  of  the  Tail      .    .    70 
Length  of  Tail      .        .  .  ■      .  .821 

Circumference  of  Body 14\ 

Tbe  thigh  bone  of  tha  Iguanndon  is  considered  by  Dr.  Hantell  to 
bo  twenty  times  the  size  of  that  of  a  modem  Iguana :  but  aa  animals 
do  not  increase  in  length  in  the  same  ratio  as  in  bulk,  it  does  not 
follow  that  the  Igaanodoti  attained  the  length  of  100  fee^  although  it 
probably  approached  TO  feet  (Buckland.)  On  tbe  snout  of  this 
monstrous  reptile  was  a  nasal  horn,  and  lU  appearance  must  have 
realised  the  wildest  poetical  fictions  of  dragona  of  old. 


■1  horn  of  TfiiaiudaH,  tvo-tbirds  of  ths  ni 


"  From  the  comparison,"  he  sa 


"which  tbe  few  connected  portion 
enable  us  to  mske  between  th. 
bones  of  the  extremities  and  the  vertebral  column,  it  is  evident  tbat 
the  hind  lega  at  least,  and  probably  also  the  fore  legs,  were  longer  and 
stronger  in  proportion  to  the  trunk  than  in  any  existing  &uriao. 
One  can  scarcely  suppress  a  feeling  of  surprise  that  this  striking 
characteristic  of  tbe  Iguanodon,  iu  common  with,  other  Dinoiauria, 
should  have  been  hitherto  overlooked  ;  since  tbe  required  evidence  ia 
only  an  aaaociated  vertebra  and  long  bone  of  the  same  individual,  or 
a  comparison  of  the  largest  detailed  vertebra)  with  the  longest  femora 
or  humeri.  This  chanLCteristic  is  uevertheleaa  one  of  the  moat 
important  towards  a  restoration  of  tho  extinct  reptile,  since  an  approii- 
matioD  to  a  true  conception  of  the  size  of  the  entire  animal  could 
only  be  made  ailer  the  general  proportions  of  the  body  to  the 
extremities  had  been  ascertained.  But  it  is  very  obvious  tbat  the 
einggerated  reeembbuiGeB  of  the  Iguanodon  to  the  Iguana  have  mis- 
led the  paiEeontologists  who  have  hitherto  published  the  results  of  their 
calculauons  of  the  size  of  the  lytanedtyn  ;  uid  hence  tbe  dimenaions 
of  10t>  ^t  in  length,  arrived  at  by  a  comparison  of  the  teeth  and 
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clavicle  of  the  Igwxnodon  with  the  IguatM,  of  75  feet  from  a  Bimilar 
oompariBon  of  their  femora,  and  of  80  feet  from  Uiat  of  the  claw-bone, 
which  if  foanded  upon  the  largest  specimen  from  Horsham,  instead 
of  the  one  compared  by  Dr.  Mantell,  would  yield  a  result  of  upwards 
of  200  fbet  for  the  total  length  of  the  Iguanodon,  since  the  Horsham 
phalanx  exceeds  th^  size  of  the  largest  of  the  recent  Iguana* t  phalan- 
ges by  40  times.    But  the  same  reasons  which  have  been  assigned  for 
c&lcul&ting  the  bo^  of  the  Megaloaawut  on  the  basis  of  the  yertebne 
apply  with  equal  force  .to  the  Jgnanodon.    Now  the  largest  vertebra 
of  an  Iffuanodon  w^ch  has  yet  been  obtained  does  not,  as  has  been  before 
stated,  exceed  4^  inches  in  length ;  the  most  common  size  being  4  inches. 
The  intervertebral  substance  is  shown  by  the  naturally  juxtaposed 
series  of  dorsal  vertebrae  in  the  Maidstone  Iguanodon  to  be  not  more 
than   one-third  of  an  inch  in  thickness.    All  the  accurately  deter- 
mined vertebrae  of  the  Igwtnodon  manifest  the  same  constancy  of 
their  antero-posterior  diameter  which  prevails  in  Saurians  generally ; 
the  discovery  of  the  true  character  of  the  supposed  lacertian  vertebree, 
6  inches  long,  removes  the  only  remaining  doubt  that  could  have 
attached  itself  to  this  important  element  in  the  present  calculation. 
The  cervical  vertebras  of  the  Jguanodon,  when  discovered,  if  they 
prove  to  differ  in  length  from  the  known  dorsal  and  caudal  vertebraa, 
will  be  in  all  probability  somewhat  shorter,  as  they  are  in  the  Hylaeo- 
saur,  and  in  all  known  Crocodiles  and  Lizards.    It  remains  therefore 
to  discover  the  most  probable  number  of  the  vertebrae  and  the  ribs ; 
and  especially  the  variation  in  both  structure  and  size  which  the  ribs 
of  the  IguanocUm  already  obtained  demonstrate  to  have  prevailed  in 
the  costal  serias,  renders  it  much  more  probable  that  the  number  of 
the  costal  vertebrae  would  resemble  that  of  the  Crocodiles,  than  that 
of  the  Saurians  or  other  Lizards  with  unusually  numerous  dorsal 
vertebrae,  and  which  possess  ribs  of  a  simple  and  imiform  structure, 
and  of  nearly  equal  size.    The  most  probable  number  of  vertebrae  of 
the  trunk,  from  the  atlas  to  the  last  lumbar  inclusive,  calculated  from 
Crooodilia^  analogies,    would  be  24  vertebrae;    which   is  also  the 
number  possessed  by  the  Iguana,    Twenty-four  vertebrae  estimated 
with  their  invertebral  spaces  at  5  inches  each,  give  10  feet ;  if  to  this 
we  add  the  length  of  the  sacrum,  namely  17  inches,  then  that  of 
the  trunk  of  the  Igwtnodon  would  be  11  feet  6  inches,  which  exceeds 
that  of  the  Megatkerium.    If  there  be  ony  part  of  the  skeleton  of  the 
Iguana  which  may  with  greater  probability  than  the  rest  be  supposed 
to  have  the  proportions  of  the  corresponding  part  of  the  Iguanodon, 
it  is  the  lower  jaw,  by  virtue  of  the  analogy  of  the  teeth  and  the 
substances  they  are  adapted  to  prepare  for  digestion.    Now,  the  lower 
jaw  g^ves  the  length  of  the  head  in  the  Iguana,  and  this  equals  the 
length  of  six  dorsal  vertebrae,  so  that  as  five  inches  rather  exceeds  the 
length  of  the  largest  Iguanodon's  vertebrae  yet  obtained  with  the 
intervertebral  space  superadded,  on  this  calculation  the  length  of  the 
head  of  the  largest  Iguanodon  must  have  been  2  feet  6  inches.    In 
the  description  of  the  caudal  vertebree  it  has  been  shown  that  the 
Iguanodon  could  as  little  have  resembled  the  Iguana  in  the  length  of 
its  tail  as  in  the  anatomical  characters  of  any  of  the  constituent 
vertebrae  of  that  part;  the  changes  which  the  series  of  six  caudal 
vertebrae  present  in  the  length  and  form  of  the  spinous  processes,  and 
in  the  place  of  origin  of  the  transverse  processes,  indicate  the  ta^  to 
have  been  shorter  in  the  Iguanodon  than  in  the  Crocodile.    Assuming 
however  that   the  number  of  caudal  vertebrae  of  the  Iguanodon 
equalled  that  in  the  Crocodile,  and  allowing  to  each  vertebra  with 
its  intervertebral  space  4|  uiches,  we  obtain  the  length  of  12  feet  6  inches 
for  the  tail  of  the  Iguanodon, 

Feet. 

Length  of  Head  say Z 
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Length  of  Tail IS 

Total  Length  of  the  Iguanodon  ....    28 

"The same  observations  on  the  general  form  and  proportions  of  the 
animal,  and  its  approximation  in  this  respect  to  the  Mammalia, 
especially  the  great  extinct  Megatherioid  or  Pachydermal  spedes, 
apply  as  wcdl  to  the  Iguanodon  as  to  the  Megalotaurut," 

Since  the  original  discovery  of  the  teeth  in  Tilgate  Forest,  several 
other  portions  of  this  remarkable  animal  have  been  foond.  The  most 
intererting  of  these  were  discovered  by  Mr.  Bensted,  of  Maidstone, 
in  a  green-sandstone  quarry  near  that  town.  Other  remains  have  also 
been  obtained  from  the  Wealden  of  Sussex  and  the  Isle  of  Wight 
On  some  of  these  remains  Dr.  Mantell  thus  remarks : — 

"  A  recent  discovery  however  supports  the  idea  first  suggested  by 
the  stupendous  size  of  the  bones  of  the  extremitiea  In  a  block  of 
calciferous  grit,  picked  up  on  the  sea-shore,  I  have  laid  bare  a  chain  of 
eleven  caudal  vertebras,  belonging  to  the  middle  region  of  the  tail, 
and  the  bodies  of  these  bones,  instead  of  being  abbreviated,  as  the 
shortness  of  the  kiy>wn  anterior  caudals  led  us  to  infer,  are  elongated, 
as  in  the  corresponding  part  oi  the  skeleton  of  the  recent  Iguana, 
The  length  of  four  of  these  vertebrae  is  equal  to  that  of  five  dorsals, 
and  their  spinous  and  transverse  processes  are  so  well  developed  as 
to  show  that  the  tail  must  have  been  greatlv  prolonged,  probably 
in  ih»  same  degree  as  in  the  existing  Lisards.  The  leng^  of  the 
femur  of  this  individual  is  equal  to  six  caudal  or  eight  anterior  dorsal 
vertebras. 

"  It  is  therefore,  aooording  to  the  present  state  of  our  knowledge. 


not  at  all  improbable  that  the  largest  Iguanodon^  may  have  attained  a 
length  of  from  60  to  70  feet.  Although  some  important  points  in 
the  osteologv  of  the  Iguanodon  are  still  imkaown,  we  may  safely  con- 
clude that  this  stupendous  reptile  equalled  in  bulk  the  largest  herbi- 
vorous Mammalia,  and  was  as  massive  in  its  proportions ;  for  living 
exclusively  on  vegetables  it  n^ust  have  had  the  abdominal  region  greatly 
developed. 

**  Its  limbs  must  have  been  of  proportionate  size  and  strength  to 
sustain  and  move  so  enormous  a  carcass;  the  hinder  extremities 
in  all  probability  resembled  the  unwieldly  contour  of  the  Hippopo- 
tamus or  Rhinoceros,  and  were  supported  by  strong  short  feet, 
protected  by  broad  ungular  phalanges ;  the  fore  feet  appear  to  have 
been  less  bulky,  and  adapted  for  seizing  and  pulling  down  the  foliage 
and  branches  of  trees ;  the  jaws  and  teeth  demonstrate  its  power  of 
mastication,  and  the  character  of  its  food;  while  the  remains  of 
coniferous  trees,  arborescent  ferns,  and  cycadeous  plants^  which  are 
found  ^imbedded  with  its  remains,  attest  the  nature  of  the  flora 
adapted  for  its  sustenance." 

Whatever  may  be  the  differences  of  opinion  as  to  the  precise  size  of 
this  creature,  all  writers  agree  as  to  the  great  interest  attaching  to  its 
existence  in  this  part  of  the  world  durmg  the  deposit  of  the  great 
fresh-water  beds  that  characterise  the  geology  of  the  British  Islands. 

The  remains  of  the  Iguanodon  so  carefully  collected  and  treasured 
by  Dr.  Mantell  are  now  in  the  British  Museum,  where  they  will  ever 
remain  a  monument  of  his  perseverance  and  skill,  and  a  means  of 
enabling  the  student  of  natural  history  to  come  to  his  own  conclusions 
on  the  debateable  points  its  structure  has  raised.  To  his  account  of 
its  structure  Dr.  Mantell  adds  some  physiological  inferences  as  to  the 
structure  and  economy  of  the  Iguanodon,  with  which  this  notice  may 
be  appropriately  closed. 

"  In  instituting  a  comparison  between  the  maxillary  organs  of  the 
/i7ua?io<2o7»  and  those  of  the  existing  herbivorous  Lizards,  with  the  view 
of  obtaining  some  physiological  deductions  from  their  peculiar  osteolo- 
gical  characters,  we  are  at  once  struck  with  their  remarkable  deviation 
from  all  known  types  in  the  class  RcptUia,  In  the  ^  mblyrhynchi,  the  most 
exclusively  v^etable  feeders  of  the  Saurian  order,  the  alveolar  process, 
beset  with  teeth,  is  continued  round  the  front  of  the  mouth,  the  junction 
of  the  two  rami  of  the  lower  jaw  at  the  symphysis  presenting  no  edentu- 
lous interval  whatever,  and  the  lips  not  being  more  produced  than  m 
other  reptiles ;  for  these  creatures  chip  off  and  bruise  their  food,  and 
cannot  grind  or  masticate  it :  in  the  Iguanas,  as  previously  shewn, 
the  same  character  exists.  In  the  carnivorous  Saurians  the  teeth  are 
also  continued  to  the  symphysial  suture  on  each  side.  The  extinct 
colossal  Lizards  offer  no  exception  to  this  rule;  in  the  acrodont 
Moto8auru8  of  the  Chalk,  and  in  the  thecodont  MegaXotawrua  of  the 
Oolite  and  Wealden,  the  jaws  are  armed  with  teeth  round  the  anterior 
extremity.  In  short,  the  edentulous,  expanded,  scoop-shaped,  pro- 
cumbent,  symphysis  of  the  lower  jaw  of  the  Iguanodon,  has  no  parallel 
among,  either  existing  or  fossil  reptiles,  and  we  seek  in  vain  for 
maxillary  organs  at  all  analogous,  except  among  the  herbivorous 
Mammalia, 

**  The  nearest  approach  is  to  be  found  in  certain  Edentata,  as  for 
example  in  the  Choloeput  didactyluB,  or  Two-Toed  Sloth,  in  which  the 
anterior  part  of  the  lower  jaw  is  edentulous  and  much  prolonged. 

"  The  correspondence  is  still  closer  in  the  gigantic  extinct  Mylodon, 
in  which  the  symphysis  resembles  the  blade  of  a  spade  used  by  turf- 
diggers,  and  has  no  traces  of  incisive  sockets ;  and  were  not  this  part 
of  the  jaw  elevated  vertically  in  frooit,  and  the  two  rami  confluent,  it 
would  present  the  very  counterpai't  of  that  of  the  Iguanodon, 

"The  great  size  and  number  of  the  vascular  foramina  distributed 
along  the  outer  side  of  the  dentary  bone,  and  bene^ith  the  border  of 
the  symphysis,  in  the  Iguanodon,  and  the  magnitude  of  the  anterior 
outlets  which  gave  exit  to  the  vessels  and  nerves  that  supplied  the 
front  of  the  mouth,  indicate  the  great  development  of  the  integuments 
and  soft  parts  with  which  the  lower  jaw  was  invested.  The  sharp 
ridge  bortlering  the  deep  groove  of  the  symphysis,  in  which  there  are 
also  several  foramina,  evidently  gave  attachment  to  the  muscles  and 
integuments  of  the  under  lip ;  while  two  deep  pits  for  the  insertion  of 
the  protractor  muscles  of  the  tongue,  manifest  the  mobility  and  power 
of  that  organ.  There  are  therefore  strong  reasons  for  supposing  that 
ihe  lip  was  flexible,  and,  in  conjunction  with  the  long  fleshy  prehensile 
tongue,  constituted  the  instruments  for  seizing  and  cropping  the 
leaves  and  brancheSi  which,  from  the  construction  of  the  molars,  we 
may  infer  constituted  the  chief  food  of  the  Iguanodon,  The  mechanism 
of  the  maxillary  organs,  as  elucidated  by  recent  discoveries,  is  thus 
in  perfect  harmony  vdth  the  remarkable  characters  which  rendered 
the  first  known  teeth  so  enigmatical ;  and  in  the  Wealden  herbivorous 
reptfle  we  have  a  solution  of  the  problem,  how  the  integrity  of  the 
type  of  organisation  peculiar  to  the  class  of  cold-blooded  VertebrcUa 
was  maintained,  and  yet  adapted,  by  simple  modifications,  to  fulfil 
the  conditions  reqiiired  by  the  economy  of  a  gigantic  terrestrial 
reptile,  destined  to  obtain  support  exclusively  from  vegetable 
substsnces,  in  like  manner  as  the  extinct  colossal  herbivorous 
Bdentata,  which  flourished  in  South  America  ages  after  the  country 
of  the  Iguanodon  and  its  inhabitants  had  been  swept  from  the  face  of 
the  earth.  Thus  in  the  unlimited  production  of  suocessional  teeth 
at  every  period  of  the  animal's  existence,  in  the  mode  of  implantation 
'  of  the  teeth,  and  in  the  composite  structure  of  the  lower  jaw,  each 


mum  coDaiBting  of  lix  dietiact  elements,  the  Saunan  t;p«  of  qiybdI- 
MtioQ  ii  unequivocallf  maiiifeat ;  while  the  intimate  Btruoture  of  the 
deatsl  orguu  approachei  that  of  tLe  Sloths,  &nd  the  Bub^ltiemiLto 
MntDgsniflDt  and  rerersed  position  of  the  upper  and  lower  Beriee  of  teeth 
oorrapond  with  th>t  of  the  Kuminantj ;  and  again,  the  edeatuIouH 
and  prolonged  ^mphjiis,  and  the  great  development  of  the  lower 
lip  and  the  integumenta  of  the  javs,  as  indicated  bj  tbe  size  and 
number  of  the  vBacular  foramina,  present  a  striking  analogy  to  tbe 
Edentata.  They  who  doubt  the  coirectnesa  of  ttus  interpietatioa 
■hould  remember  tiiat  it  ie  in  this  ordei  of  Mammalia  that  wa  find 
tha  Dearest  approach  to  the  Eeptiiia;  is  the  seal;  corering  of  the  ekia, 
the  imperfections  of  the  dentil  systein,  the  BmallQeas  of  ^a  brun, 
and  the  long  continuaDce  of  the  muscular  fibre  after  death,  which 
are  so  many  dscadeuces  of  oiganiution,  so  to  apeak,  that  Indicate  a 
atep  towards  that  class  of  which  tha  Igvanodvn  appears  te  have  been 
the  highest  type. 

"  If  the  opmion  previously  advanced  be  correct  that  the  anterior 
part  of  the  spinal  column  coaaisted  of  conveio-concttvo,  and  the 
dorsal  of  plauo-concaTe  vertebrte,  the  adult  lyiMnodoa  must  have 
approached  in  this  part  of  its  skeleton,  as  well  as  in  its  sacrum,  in 
its  maauva  femora,  with  their  large  medullary  cavities,  trochanter, 
and  condyles,  and  in  ila  short  and  strong  metatarsals  and  pbalangoals, 
to  that  of  tbe  large  herbivorous  Mammalia.  Tha  position  of  the 
hinder  limbs  (the  thighs  and  legs)  in  relation  to  the  pelvis,  cannot 
be  accurately  determined  from  the  date  at  present  obtained ;  but  tho 
form  at  tbe  head  sjid  shaft  of  the  femur,  and  the  character  of  its 
articulations  and  processes  so  closcl;  resemble  those  of  the  largest 
Pechyderms,  as  te  suggest  the  idea  that  (unlike  tbe  rest  of  its  clsss) 
the  /^uanodon  had  the  body  supported  as  iu  the  Mammalia,  and  the 
abdomen  luspended  higher  &om  tbe  ground  than  in  any  eiisting 
Sauriana.  In  fine,  we  have  in  tho  Igaanodon  the  type  of  tha  terrestrial 
BtTbivora,  which  in  that  remote  epoch  of  the  earth's  physical  history, 
termed  by  geologists  '  the  Age  of  Reptiles'  occupied  the  asme  relative 
atatjon  in  Uie  scale  of  beiug,  and  fulfilled  the  same  general  purposes 
in  the  economy  of  nature  as  the  Msstodons,  Mammoths,  and  Ujbdons 
of  tbe  Tertiaiy  period,  and  the  existing  Pachyderms." 

(Owen,  Btpart  en  BrititK  Fatiil  Septda  ;  Mantell,  Pclre/adtona  and 
thtir  Tiaehingi :  Buokland,  £ru!gcKaicr  Treatiit.'i 
ILEOM.    tlHi^wiKSS-J 

ILEX  is  a  name  given  to  two  veiy  difTerent  planta.  As  that  of  a 
ipecies,  it  indicates  the  Evergreen  Oak  of  the  South  of  Europe,  or 
Qarrau  liix;  as  that  of  a  genua,  it  belongs  to  the  Common  Holly, 
lUx  Aguifi^vim,  the  type  of  the  natural  order  AqitifMaaa.  This 
latter  pluit,  which  constitutes  so  beautiful  a  feature  in  the  winter 
■cenery  of  many  parts  of  England,  and  whose  scarlet  or  yellow  berries 
render  it  so  universal  a  decoration  of  churches  (hance  the  name  Holly- 
Tree,  or  Holy-Tree)  and  dwelling-bouses  at  Christmas  time,  is  in  Great 
Britain  upon  the  moat  northern  limits  within  which  it  rangea  in  a 
wild  state.  It  is  however  at  those  limits  that  it  attaioa  its  greatest 
■Ixe  and  beauty  1  but  it  occasionally  suffers  from  severe  winte:  ''' 
ja  common  in  the  middle  of  Europe,  and  the  aouthem  side 
range  of  the  Caucasi^a,  where  it  is  only  a  bush,  and  it  ptobably  extends 
far  to  tbe  eastward.  It  is  chiefly  valued  as  a  shelter  in  vrinter  — -*  — 
oroamenUl  tree,  but  its  fine-grained  heavy  compact  timber 
for  a  great  number  of  useful  purposes,  especially  by  the  turner  and 
mathematical  instrument  maker;  the  blade  handlea  of  metal  teapote 
are  carved  out  of  its  wood.  It  is  also  employed  medicinally ;  tbe 
leaves  and  bark  possess  febrifugal  powers  of  a  strongly-marked 
character  :  the  root  and  the  bark  are  said  to  be  diuietio  and  expech>- 
tsnt,  but  the  berries  have  the  diicredit  of  being  poisonous,  piodudng 
purgative  and  violent  emetic  effecta. 

Besides  the  Common  Holly  and  its  numerous  varieties,  the  eeni 
Iltx  comprehends  a  large  number  of  species,  the  most  remark^ls  of 
which  are  tbe  /.  BaUarica,  or  broad-leaved  species  of  Uinorca, 
very  handsome  kind,  which  is  hardy  in  tJbe  middle  and  south  of 
Englsnd ;  the  /.  romitoria,  or  Caaaena-Trse  of  the  Iforth  Americans, 
whose  leaves  possess  strongl;p-marked  emetic  quolitiesi  and  ^e  /. 
Paragyiayauu,  or  Hatd  Plant,  of  whose  leaves  a  very  lai^  cou- 
Eumptiou  takes  place  in  Soutii  America,  under  the  name  of  Tea  of 
Paraguay.  [Te*,  PAHAonii.]  The  leaves  are  dried,  and  ^tervrards 
used  like  the  lea  of  the  Chinese.   {Loaioa,A'1>ortiv,m  Uritaanicnm.) 

ILL^NL'S,  Dalmon's  name  ior  a  group  of  the  groat  genua  Aiafhui, 
as  originally  constituted  by  Brongoiart  in  his  work  on  the  TriMiUa. 
Tho  caudal  plate  is  one  Urge  convex  part,  nearly  corresponding  to 
the  auterior  shield.  From  the  Transition  Strata  of  ChriatUnio, 
Ostrogothia,  &c    ^BlLOBrrm.] 

ILLECEBRA'CE^  Knotaorli,  a  small  natural  order  of  Exoganoua 
Plants,  chiefly  conaisticg  of  herbaceous  weeds,  found  in  the  temperate 

Esrta  of  tbe  world :  they  differ  from  Amaraatacia  in  nothing  except 
sving  stipules  and  a  tendency  to  produce  petals ;  from  AUiiuuea  in 
little  mora  than  having  gtipulea;  and  from  PorttUatta  in  their  s^iala 
not  being  in  pairs.  Thia  order  is  one  of  those  which  break  down  the 
Umita  between  Polypetalous  snd  Apetaloua  plante,  and  prove  how 
entirely  artificial  are  such  diviuons.  Tha  species  are  uRea  oou- 
spieuoni,  esipacially  when  dried,  for  their  silvery  stipules  and  shining 
olyxea,  and  are  sometimes  beautiful  microscopic  oljecte ;  but  they 
ars  too  small  to  be  interesting  in  any  other  way,  and  are  of  no  known 
nse.    They  ooooi  in  various  parta  of  the  woild,  especially  in  tbe 
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oountriea  bordering  on  the  Mediterranean.     Tbe  order  embraces  21 
a  and  about  100  species.     A  few  occur  at  tho  Cape  of  Good 

^..,  and  several  are  found  in  America.     The  British  representatives 

are  Corriffiola,  Bemiaria,  and  lUtedxvm,  [CoheIOIOLA  ;  IlleckbEDM.] 


1,  a  p^  ol 
»ie  ;  3,  a  floirer  cui  opra. 

ILLECE'BItUM,  a  goaus  of  Pknte  the  type  of  the  natural  order 
IlUc^atea.  It  has  5  sepals  slightly  cohering  at  the  base  and  homed 
A  the  back.  Petals  absent  or  S,  subulate,  inserCod  with  the  6  stamens 
>n  a  perigynous  ring ;  a  1-celled  1-seeded  furrowed  capsule  bursting 
.ilong  the  furrows.  The  only  species  is  a  small  trailing  shrub  with 
opposite  leaves  having  scarious  stipules  at  the  base. 

/.  veriieitlatum,  Whorled  Kush-Oross.  It  has  a  trailing  glabrous 
stem,  roundish  leaves,  varticillate  whorled  white  minute  flowers.  It 
is  found  in  bogs  and  wet  marshy  places,  chiefly  in  Cornwall  and 
Devonshire.  The  seeds  of  this  shrub  should  be  planted  in  a  moist 
situation,  and,  if  allowed  to  sow  tbemselveB,  will  spring  up  regu- 
larly every  season.  It  is  worth  cuttivatiou  oit  account  of  the  delicacy 
and  beauty  of  its  blossoms. 

(Babington,  Manual  of  BritUk  Botany;  Don,  JHcUamydti/ia 
Planum 

ILLICE^.      [WiSlBHiCKA] 

ILLI'CIUH  (illicio,  I  allure),  a  genus  of  Plante,  so  named  iu  con- 
sequence of  l^air  very  agreeable  aromatic  fragrance )  they  belong  tc 
the  Winter's  Bark  tribe.  These  are  now  generally  described  as  a 
separate  family  under  the  name  of  WxMeracta,  and  are  distinguished 
by  their  dotted  leaves  and  aromatio  properties  from  Magnoliacea,  of 
which  tiiey  ore  sometimes  made  a  sectjun.  The  genus  lUieivm,  is 
characterised  by  having  from  3  to  6  petaloid  sepals ;  27  petals 
arranged  in  several  rowa  below  the  numerous  stamens  and  pistils. 
Tbe  capsules  are  dispoaed  in  a  circular  manner,  and  open  upwards  ; 
each  contains  a  single  shining  seed.  Tbe  species  are  few  in  number, 
but  vriddy  distributed.  Two  ara  indigenous  iu  Florida;  and  the 
otlierB  in  China  and  the  neighbounng  islands.  /.  Plorvianma  is  a 
red-flowered  species,  of  which  tha  leaves  are  very  fragrant,  and  the 
capsulea  smell  of  anise,  though  more  faintly  than  the  Chinese  spe<»ee. 
The  bark  biis  been  proposed  as  a  substitute  for  cinnamon  and 
sassafras  barks.  /.  jwrv^fforum  also,  a  native  of  North  America,  has 
similar  properties,  especially  in  ite  leaves. 

The  most  important  species  however  is  /.  anUaium,  or  the  Aniseed- 
Tree  of  China,  of  which  the  fruit  ia  exported  from  Canton,  and  well 
known  in  commerce  by  the  name  of  Star  Anise.  In  India  they  are 
called  Badian  Ehatai,  or  Cliiuese  Anise.  Hence  the  name  Badiane,  by 
which  they  are  chiefly  known  on  tbe  continent  of  Europe,  where 
they  are  more  employed  than  iu  thia  country ;  being  esteemed,  as  iu 
the  East,  for  their  aromatio  and  carminative  properties.  The  smell 
and  taste  of  both  the  capsule  and  aeed  being  like  that  of  aniseed,  a 
volatile  oil  ia  distilled  from  them,  which  may  be  employed  for  all  the 
purposes  of  the  oil  of  aniseed :  It  is  aaid  to  give  the  flavour  to 
Aniaette  da  Bordeuix  and  to  Anisette  de  Hollands.  The  Chinese 
use  it  in  substanoe  both  as  a  condiment  and  a  stimulant  medicine, 
and  bum  it  as  iucenae  in  their  tamptok  The  b-ee  floiu'iaheB  in  China 
and  soma  of  tbe  Philippine  Islands,  and  is  found  also  in  Japan, 
whence  Siebold  haa  described  a  new  species.  H.  Pertotat  also 
mentions  that  there  is  an  undsacribad  species  at  Manilla,  which  Ja 
there  called  aan-ki;  that  ita  leaves  ara  mixed  with  their  tea  and 
coffee  in  Uie  Philippinea,  and  tliat  a  liqueur  la  likewise  prepar«d  from 
ite  fruit 

ILLUPIE-TREE.    tB*BsiA.] 
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ILHENITB. 


INDURUBBBR. 


ILMENITR    [TiTAiauH.] 

ILUANTHUS.    [AcTiNiADJt] 

ILVAITE,  a  native  Silicate  of  Iron,  identioal  with  TenUe.    [Ibok.] 

IMBEK.      [COLTIIBIDA.] 

IMBRIOARIA,  a  genua  of  Sapotaceoua  trees. 

IMPATIENS,  a  genua  of  Plants  bo  called  from  the  sudden  and 
elaatio  force  with  which  they  bunt  their  capsules ;  hence  '  Noli  me 
tangere '  is  the  name  of  one  of  the  species.  Another  is  well  known  as 
a  highly  ornamental  annual  by  the  name  of  Balsam,  whence  the  natural 
£miUy  to  which  it  belongs  has  been  called  BcUsaminaeeog.  [Bauamin- 
▲osjs.]  The  genus  is  especially  an  East  Indian  one,  though  single 
■pedes  extend  into  Europe,  Siberia,  and  North  America.  Linnnus 
was  only  acquainted  with  7  or  8  speoieB;  but  Dr.  Wight,  in  the 

Madras  Journal,'  vol.  iL,  states  that  not  less  than  100  species  are  now 
known,  and  almost  entirely  from  the  mountains  of  the  peninsula  of 
India  and  the  Himalayas ;  in  those  from  Silhet  as  far  north  as  the 
Sutlej,  and  in  80°  N.  lat,  at  as  great  elevations  as  7000  feet  They 
are  absent  from  the  plains  of  Indda ;  some  are  found  on  the  Malabar 
coast,  little  elevated  above  the  sea,  but  only  during  the  monsoon. 
Br.  Boyle  has  stated  that  they  are  oxdy  found  in  the  Himalayas  during 
the  rains,  and  hence  inferred  that  the  moisture  and  moderate  tempera- 
ture, as  weU  as  the  equability  of  both  during  the  rainy  season,  is  as 
favourable  to  their  growth  as  the  heat  and  moisture  of  the  peninsula ; 
but  Dr.  Wight  has  since  ascertained  that  the  species  are  chiefly  found 
at  elevations  of  4000  and  4500  feet,  in  a  season  where  there  is  moisture 
combined  with  a  moderate  but  equal  temperature.  These  facts  are 
important  as  showing  the  influence  of  climate  on  vagetation;  and 
useful  as  affording  hints  and  principles  for  the  cultivation  of  these 
plants  at  a  lower  temperature  than  is  necessary  for  the  plants  of  the 
plains  from  the  same  latitudes,  though  great  success  has  been  attained 
in  the  cultivation  of  Balsams  in  this  oountiy. 

IMPEBATO'RIA  (so  named  from  its  supposed  imperial  virtues  in 
medicine),  a  genus  of  Plants  belonging  to  the  natural  onier  UmbeUiferce, 
It  has  no  calyx ;  obovate  petals,  contracted  into  an  inflexed  sagment; 
the  fruit  flattened  at  the  back,  with  a  dilated  flat  border.  The  species 
are  glabrous  perennial  herbs,  with  erect  hollow  terete  striated  stems. 
The  xmibels  are  large  and  compound,  and  the  flowers  white. 

/.  OtinUhiwn  has  a  tuberous  fleshy  and  somewhat  creeping  root  of 
an  aromatic  and  acrid  nature ;  the  lower  leaves  bitemate,  the  upper 
ones  less  compoimd ;  the  flowers  are  small,  and  of  a  white  or  pale 
flesh-coloured  hue.  It  is  a  native  of  Europe  and  Newfoundland  in 
damp  meadows  and  woods.  This  species  is  the  Masterwort  of  old 
English  herbalists,  and  the  root  has  been  much  celebrated  as  an 
antidote  against  poiBons,  a  diuretic,  and  sudorific;  and  Lerango 
affirms  that  an  infusion  of  it  in  wine  has  cured  agues  which  liave 
resisted  quinine.  When  chewed  it  excites  a  copious  flow  of  saliva, 
and  acts  as  an  agreeable  stimulant  to  the  gums.  It  is  recommended 
in  cases  of  rheumatic  tooUiache,  and  is  cultivated  in  many  places  for 
the  London  market 

/.  anffutiifolid,  the  Narrow-Leaved  Masterwort,  has  bitemate  leaves, 
oblong  leaflets,  attenuated  at  the  base  and  deeply  serrated.  It  is  a 
native  of  the  Alps  and  Piedmont  The  blossoms  appear  in  June  and 
July,  and  are  of  a  white  colour.  The  species  of  this  genus  are  of 
easy  culture,  and  may  be  propagated  either  by  dividing  the  roots  or 
from  seed. 

(Don,  JHehlamydeout  Planlt;  Lindley,  Flora  Medica;  Burnett, 
(hulinea  of  Bokmy.) 

IMPEYAN.      fPATOMIDA] 

IMPREGNATION.  [Repboduotion  in  Plants  and  Animals; 
Stamen;  Pistil.] 

I'NACHUS,  a  genus  of  Brachyurous  Crustaceans,  placed  by  M. 
Milne-Edwards  under  his  tribe  Macropodians.    [Macbopodida.] 

INGISOB&    [DBNTinoN;  TSBTH.J 

INCUS.    [Eab.] 

INDIA-RUBBER,  the  common  name  of  a  vegetable  compound 
which  is  found  in  bXL  plants  with  a  milky  juice.  It  is  also  known  by 
the  name  of  Caoutchoua 

The  exigence  of  a  milky  juice  in  many  plants,  which  flows  from 
them  when  their  tissues  are  wounded,  is  a  fact  that  has  been  familiarly 
known  from  time  immemorial  It  is  however  only  a  matter  of  recent 
discovery  that  this  milky  iuice  characterises  certain  families  of  plants. 
Although  the  great  majonty  of  plants  which  yield  this  juice  in  abtmd- 
anoe  are  tropical,  yet  they  are  not  without  their  European  repre- 
sentativesi  The  Spurges,  Dandelion,  and  Celandine  of  our  road-sides 
are  instances.  The  families  of  plants  which  furnish  this  milky  juice 
in  the  greatest  abundance  are— if oraee<?,  Ewphorbiaceaf  Artocarpacece, 
Apocynacea,  Oiehoraeea,  Papcneraceai,  Campanftlacea,aiidJ[/obdiacecB, 

This  juice,  which  is  called  by  botanists  '  the  milky  juice,'  because 
it  has  an  appearance  similar  to  milk,  has  also  the  physical  constitution 
of  that  fluid.  It  is  an  aqueous  liquid,  charged  with  soluble  matter, 
in  which  float  globules  of  a  substance  insoluble  in  water,  and  which 
are  by  their  tenuity  held  in  suspension  in  the  liquid,  but  for  which 
they  have  no  affinity,  in  the  same  manner  as  butter  is  held  in  sus- 
pension by  milk*  From  the  difference  of  the  refractive  powers  of 
these  two  substances,  each  of  which  taken  separately  would  be  colour- 
less or  transparent,  arise  the  opacity  and  white  colour  of  the  two : 
hence  the  compoimd  is  properly  called  a '  milky  juice.' 

The  analogies  which  this  juice  exhibits  frith  we  mUk  of  animals  and  j 
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vegetable  emulsions  are  seen  in  the  manner  in  which  it  acts  when  left 
to  itself.  Run  out  into  the  air,  received  and  preserved  in  dose  vessels, 
it  separates  itself  into  two  layers,  as  milk  itself  would  do.  The  wateiy 
part  very  soon  has  an  insoluble  part  floating  upon  it^  which  collects 
together  and  swims  at  the  top  as  cream  swims  upon  milk,  and  which 
forms  nearly  the  half  of  the  entire  mass.  But  with  these  physical 
resemblances  the  analogies  cease.  That  which  in  milk  and  m  emul- 
sions produced  frrom  seeds  collects  on  the  surface  of  the  aqueous 
liquor  is,  properly  speaking,  a  fatty  body,  containing  oxygen  in  its 
composition ;  while  the  kind  of  cream  wnich  swims  upon  the  milky 
juice  is  a  compound  of  carbon  and  hydrogen. 

This  substance  has  long  been  known  to  the  natives  of  both  the  Old 
and  New  World,  in  Hindustan  and  South  America.  It  was  not  how- 
ever till  the  expedition  of  the  French  academicians  to  South  America 
in  1735  that  its  properties  and  nature  were  made  known  in  Europe 
by  a  memoir  upon  it  by  M.  de  la  Condamine.  This  notice  excited 
littie  attention ;  .and  subsequently  notices  of  tlus  substance  were  sent 
to  the  French  Academy  in  1751  by  M.  Fresnau,  and  in  1768  by 
M.  Macquer.  At  the  latter  end  of  the  last  century  and  the  beginning 
of  the  present  it  was  brought  into  this  country  in  small  quantities, 
where,  on  account  of  its  being  used  for  rubbing  out  black-lead  pencil 
marks,  it  acquired  the  name  of  India-Rubber. 

Although  after  its  application  to  the  water-proofing  of  garments  its 
consumption  gradually  increased,  the  importation  into  the  United 
Kingdom  in  1830  appears  not  to  have  been  more  than  50,000  lbs. 
In  1842  the  import  of  this  article  had  incressed  to  between  700,000 
and  800,000  lbs.  Up  to  the  present  time  the  consumption  of  Indite 
Rubber  has  prodigiously  increased;  and  one  port  alone  in  South 
America  is  said  now  to  send  to  Great  Britain  nearly  4000  cwts. 
annually.  To  the  large  consumption  in  the  United  Kingdom  must 
be  added  that  of  America,  where  the  application  of  Caoutchouc  has 
been  much  more  general  and  successful  than  even  in  our  own  country. 
The  particular  species  of  plants  which  are  employed  for  procuring 
India-Rubber  are  very  numerous,  and  it  is  probable  that  many  yield 
it  which  are  not  yet  known  to  botanists.  The  tree  which  supplies 
most  in  Continental  India  is  the  Ficua  eUtsHca,  a  tree  belonging  to 
the  order  Moracecs;  it  is  exceedingly  abundant  inAsam.  All  the 
species  of  Ficut  yield  Caoutchouc  to  a  greater  or  less  extent  in  their 
juices,  and  even  the  Common  Fig  (Ficut  Carica)  of  Europe  contains  it 
Species  of  Ficui  produce  the  Caoutchouc  brought  from  Java;  and 
F,  rudutOf  F,  dUptica,  and  F.  prinoides  are  amongst  those  mentioned 
as  affording  a  portion  of  that  brought  from  America.  Next  to  the 
Moracea  the  order  Ewphorbiacea  yields  the  largest  quantity  of 
Caoutchouc.  The  Siphonia  elattica,  a  plant  found  in  Quyana,  Brazil, 
and  extending  over  a  large  district  of  Central  America,  yields  the 
best  kinds  of  India-Rubber  that  are  brought  ioto  the  markets  of  Europe 
and  America.  To  another  order,  Apocynacece,  we  are  indebted  for 
the  Caoutchouc  which  is  brought  from  the  islands  of  the  Indian 
Archipelago.  The  plant  which  is  the  source  of  this  substance  in  those 
districts  is  the  Urceola  eUttHca,  a  climbing  plant  of  very  rapid  growth 
and  gigantic  dimensions.  A  single  tree  is  said  to  yield,  by  tapping, 
from  50  to  60  lbs.  annually.  Mimy  other  plants  of  this  order  yield 
Caoutchouc,  and  of  tiiose  given  on  good  au^ority  we  may  mention-* 
Colhplwra  iUUit  and  Cameraria  UUifolia,  plants  of  South  America; 
FoAea  gunmifera,  in  Madagascar ;  and  WiUughbeia  eduUs,  in  the  East 
Indies.  To  this  order  belongs  the  dow-Tree,  or  Hya-Hya  (TabenuB- 
monUma  tUilU),  of  Tropical  America,  which  yields  a  milky  juice  that 
is  drunk  by  the  natives  of  the  district  in  which  it  grows. 

The  Caoutchouc,  whilst  it  is  in  the  tissues  of  the  plant,  is  evidentiy 
in  a  fluid  condition ;  but  after  its  separation  from  the  other  fluid  parts 
its  consistence  becomes  changed,  and  it  forms  a  solid  mass  similar  in 
its  external  characters  to  vegetable  albumen.  In  this  state  it  is  dense 
and  hard,  but  may  be  separated  and  rolled  out  so  as  to  form  a  sheet 
resembling  leather.  It  has  many  interesting  and  peculiar  properties. 
Insoluble  in  water  and  in  alcohol,  itdiBsolves  in  ether,  in  the  sulphuret 
of  carbon,  the  fat  oils^  and  the  liquid  carburets  of  hydrogen. 

It  is  soft  and  elastic  at  the  ordinary  temperature,  but  at  the  tern* 
perature  of  2*  above  the  freezing  point  it  acquires  the  hardness  of 
wood.  A  temperature  of  100**  sofbiens  it  without  altering  its  form* 
It  then  unites  with  itself  with  the  greatest  facility,  and  two  pieces 
recentiy  cut  apart  re-unite  so  as  to  render  it  impossible  to  discover 
where  the  junction  has  taken  place.  But  a  higher  temperature^ 
approaching  150%  changes  it  into  an  adhesive  substance,  which  on 
cooling  does  not  recover  the  primitive  properties  of  Caoutchouc. 

In  the  state  of  recent  coagulation,  and  while  still  in  a  pulpy  con- 
dition. Caoutchouc  possesses  a  degree  of  plasticity  which  admits  of  its 
receiving,  by  means  of  moulds,  the  most  varied  forms. 

The  greater  part  of  the  Caoutchouc  of  commerce  is  obtained  by 
the  natives  of  the  countries  in  which  it  is  produced  in  the  form  of 
shapeless  masses,  collected  at  the  foot  of  tne  tree  which  has  been 
incised  or  cut  for  the  purpose  of  extracting  the  juice  from  it^  or 
solidified  in  a  trench  made  in  the  earth,  and  coagulated  in  this  rude 
mould  in  voluminous  masses,  which  often  resemble  the  trunk  of  a 
large  tree.  A  part  of  it  however  possesses  other  forms  which  the  rude 
art  of  the  natives  attempts  to  communicate  to  it.  They  model  with 
plastic  clay  figures  of  animals,  imitations  of  the  human  foot^  and 
pear-shaped  bodies ;  and  then  dipping  these  moulds  in  the  thickened 
Caoutchouc,  and  ranewiog  tho  connection  when  tiie  first  coat  is 
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INFEROBaANCHIATA. 


■oUdifled  by  expomife  to  the  air,  they  obtain,  by  breaking  the  mould 
tad  getting  it  out  in  fragments  iJirough  an  opening  properly  arranged, 
hollow  flaski,  figures  of  animals,  rou^  slippers,  ftc.  They  thus  make 
Oaoutehouc  serve  for  the  manufacture  of  objects  for  which  we 
ounelres  employ  animal  membranes  and  leather. 

Iftdia-Rubber  is  obtained  from  both  the  Old  and  New  Worid.  The 
Vast  Indies  supplied  the  original  specimens  seen  in  Europe,  and  have 
ef«r  tinoe  been  a  source  of  supply  to  the  British  maricets.  It  comes 
principally  from  Java»  and  is  often  glutinous,  and  is  less  esteemed  in 
oommeree  than  thfit  furnished  by  the  equatorial  regions  of  America. 
Great  quantities  of  Caoutchouc  an  impocted  into  Europe  from  Mexico, 
from  South  America,  and  especially  from  the  province  of  Para  in 
BraaiL  That  which  comes  in  the  shape  of  bottles  is  generally  pre- 
fefted ;  and  when  it  is  pure,  and  tiie  different  coats  which  comprise  it 
•re  well  united,  it  may  be  employed  immediately  for  many  purposes. 
But  it  often  happens  that  the  coats  which  fonn  the  pear-shaped  masses 
are  badly  united.  It  then  becomes  necessaxy,  in  order  to  make  use 
of  them,  to  work  it  up  by  a  prooeas  of  kneading,  so  as  to  obtain  it  in 
a  coherent  or  homogeneous  mass.  This  operation  becomes  especially 
indispensable  when,  as  most  commonly  happens,  Uie  Caoutchouc  is  in 
lai^  impure  masses,  and  mixed  with  sand  and  Uie  debris  of  vegetable 
matter.  These  impurities  do  not  entirely  proceed  from  tiie  moulds 
made  m  the  earth  into  which  the  juice  has  been  allowed  to  exude, 
and  in  which  it  hss  been  left  to  thicken  and  solidify;  but  their 
quantity  and  their  presence  between  the  coate  of  the  pyrifbrm  masses 
i^ow  thatr  the  impurity  is  mainly  to  be  attributed  to  tn,nd.  The 
Caoutchouc  thus  obtained  is  not  applicable  to  any  use  until  it  has 
undei^gone  a  previous  purification. 

The  purification  of  the  Caoutchouc  is  accomplished  by  submitting 
the  impure  Caoutchouc  to  the  action  of  cylinders  furnished  with  teeth 
turning  in  opposite  directions  and  with  unequal  velocities,  which 
cause  it  to  undeigo  a  kind  of  mastication.  By  this  treatment  the 
Caoutchouc  becomes  softened  without  being  liquified,  and  a  homO" 
geneous  mass  is  formed  which  is  cut  in  the  form  of  rectangular  blocks, 
which  being  again  cut,  constitute  those  small  parallelopipedons  used 
by  draughtsmen  to  rub  out  the  marks  of  black-lead  pencils.  This 
use  was  in  England  for  a  long  time  the  only  one  to  which  this  sub- 
stance was  applied,  but  this  limited  use  was  far  from  indicating  the 
extent  to  wliich  Caoutchouc  has  been  employed  in  the  last  thirty 
years,  or  the  multiplicity  of  services  it  has  been  called  upon  to  perform 
for  sanitary  and  industrial  purposes.  To  rub  out  pencil-marks,  to 
form  the  rude  slippers  which  seemed  well  adapted  to  the  Indian 
toilet,  but  to  whidi  a  form  acceptable  in  Europe  had  not  been  im- 
parted, were  in  fact  the  only  uses  to  whidi  Caoutchouc  was  applied 
up  to  1820.   [CAOUTCHOtJC,  Mandfacturb  of,  in  Arts  ako  Sc.  Div.] 

The  relations  of  Caoutchouc  to  thefimctions  of  the  plants  in  which 
it  is  found  are  not  understood.  Many  fallacious  views  have  been 
offered  on  this  subject.  Schulae  of  Berlin,  who  has  written  most 
extensively  on  this  subject,  regarded  it  as  a  principle  in  the  juices 
of  plants  analogous  to  the  fibrine  of  the  blood,  but  his  views  with 
regard  to  the  milky  juice  of  plants  and  the  laticiferous  tissue  are 
now  generally  allowed  to  be  erroneous.  It  is  not  improbable  that 
Caoutchouc  is  formed  as  the  result  of  the  deoxidation  of  cellulose, 
or  some  other  temaiy  constituent.  The  chemical  composition  of 
Oaoutdiouo  is  Hydrogen  and  Carbon.  In  what  proportion  they  exist 
is  not  known.  Vfhen  distilled,  Caoutchouc  yields  oils  which  have  a 
composition  similar  to  oil  of  turpentine — 0,,  H^,  or  C,o,  H.. 

(BeporU  of  the  Cheat  Exhibition  of  1851,  Class  XXVIII.,  by  Dr. 
Lankester;  Schleiden,  Principlet  of  Scimti/iG  Botany;  Qregory, 
Handbook  of  Organie  Chemiitry.) 

INDIAN  CORN.    [Zka.] 

INDIAN  CRESSES.    [TropaolaosJI.] 

INDIAN  OX-    [Bovidjl] 

INDIAN  SHOT.    [Maraktacba] 

INDIAN  ITE.  This  Mineral  occurs  in  granular  naasses.  It  has  a 
hardness  6*0  to  5*5.  It  scratches  glass.  The  colour  is  white  or 
grayish;  lustre  shining;  translucent;  spedfio  gravi^  2*74.  It  is 
inftisible  by  the  blow-pipe,  and  ffelatinises  in  adds.  It  occurs  asso- 
ciated with  Oamet,  FtSipart  FihrMe,  and  Hornblende, 

INDICATOR.    [Cdculidjl] 

INDICOLITE.    [TouRMALDrB.] 

INDIQO.    [Ihdiqofeba.] 

INDIGCFeRA,  a  genus  of  Plants  belonging  to  the  natural  family 
Legwninoia!,  indigenous  in  the  equinoctiid  parts  of  Asia,  Africa, 
and  America,  and  celebrated  for  some  of  the  species  yielding  Indigo. 
The  species  are  about  150  in  number;  all  are  small  herbe^us  or 
shrubby  plants.  The  leaves  are  usually  pinnate;  the  flowers  small 
and  papilionaceous,  in  axillary  clusters  of  a  purple,  blue,  or  white 
colour.  The  calyx  is  S-cleft;  segments  acute;  vexillum  roundish, 
emarginate;  keel  furnished  with  a  subulate  spur  on  both  sides. 
Stamens  diadelphous  (9  and  1).  Legume  continuous,  one  or  more 
seeded.  Seeds  usually  truncated,  separated  by  cellular  spurious  parti- 
tions. There  is  some  difficulty  in  ascertaining  all  the  cultivated  species, 
as  the  subject  is  usually  neglected  both  by  naturalists  and  cultivators. 

/.  tinctoria  is  the  species  generally  cultivated  in  India,  whence  it 
has  been  introduced  both  into  Africa  and  America.  It  is  sulfruticose, 
erect,  branched ;  leaves  pinnate :  leaflets  6  or  6  pairs,  long-obovate, 
scarcely  pubescent;  racemes  of  flowers  axillary,  shorter  than  the 


leaves.  Legumes  approximated  towards  the  base  of  th«  riohisy  nMriy 
cylindrical,  sligbUy  torulose,  defiexed,  and  more  or  less  curved 
upwards ;  sutures  thidLcned ;  seeds  about  10,  eylindrioal,  truncated 
at  both  ends.  This  species  is  sometimes  called  Indigo  Frano  and 
French  Indigo  in  the  West  Indies.  It  is  said  to  be  found  wild  along 
the  sands  of  Senegal    ('  Flore  de  SenM^ambie,'  vol  i  p.  178.) 

/.  Anil.  From  the  name  it  might  be  in^srred  that  this  was  an 
Asiatic  plant ;  bat  it  is  said  by  De  OandoUe  to  grow  wild  in  America, 
and  to  be  ooltCvated  in  both  Indies,  as  also  along  the  Gambia  in 
Africa.  The  name  Anil)  which  has  .passed  into  the  Bpsnish,  has 
evidently  the  same  origin  as  the  Arabic  Neel,  or  NIL  The  Spaniards 
and  Portuguese,  who  had  found  the  way  to  India  by  two  opposite 
couiaes,  must  there  have  become  acquainted  with  Indigo,  and  adopted 
its  Indian  name :  they  were  the  first  to  manufacture  it  in  America — 
^e  Portuguese  in  Bratll,  and  tiie  Spaniards  in  Mexica  This  species 
is  characterised  by  an  erect  sufirutioose  stem ;  leaves  pinnate  in  8  to 
8  pairs ;  leaflets  oval-oblong,  scarcely  pubescent  on  the  under  surftoe ; 
racemes  aidllAry,  shorter  than  the  leaves ;  legumes  compressed,  not 
torulose,  deflexed,  curved^  with  both  sutures  thickened  and  prominent, 
10-  to  12-seeded.  Messrs.  Wight  and  Amot  stots^  '*  We  have  not 
sufiident  materials  to  enable  us  to  determine  if  /.  Anil  be  a  distinct 
species.  We  know  of  no  distinguishing  character,  unless  it  is  to  be 
found  in  the  fruit,  and  the  descriptions  given  of  that  part  in  the  two 
species  difSar  in  different  authors."  But  the  authors  of  the  *  Flore 
de  Senegambie*  consider  them  distinct,  as  do  most  botanists. 

/.  eorufea  CRoxb.).  This  is  a  new  species  described  by  Dr.  Rox- 
burgh, and  called  Karneeli  in  Telinga  by  the  natives  of  the  peninsula 
of  India.  Ht  states  tiiat  from  the  leaves  of  this  plant  he  had  often 
extracted  a  most  beautiful  light  Indigo,  more  so  than  he  ever  could 
from  the  Common  Indigo  Plant,  or  even  from  Nerimm  tinetariMm,  and 
in  a  large  proportion.  He  says  it  is  an  erect  shrubby  species,  srowing 
in  dry  barren  uncultivated  ground,  to  the  height  of  8  feet,  and  higher 
in  good  garden  soil.  It  flowers  during  the  wet  and  cold  seasons.  The 
leaves  are  pinnate;  leaflets  4-pairBd,  obovate,  emarginate;  raoemes 
rather  shorter  than  the  leaves ;  legumes  reflexed,  curved,  contrscted 
between  the  seeds,  hairy ;  from  8-  to  4'seeded.  De  CandoUe  inquires 
whether  this  be  suflldently  distinct  from  /.  tinctoria.  Dr.  Roxburgh 
states  that  it  comes  near  to  /.  arffeniea,  Linn.  The  process  he 
adopted  for  extracting  Indigo  from  this  plant  was  similar  to  that 
practised  with  the  leaves  of  Nerium  tindorium,  or  the  scalding  process. 

/.  argentea  is  a  species  usually  stated  to  be  a  native  of  India,  and 
the  authority  of  Dr.  Roxburgh  might  be  cited  for  the  fact;  but 
Messrs.  Wight  and  Amott  state  that  /.  argentea  of  Linnsaus  is  not 
found  in  India.  It  is  the  species  cultivated  in  Egypt  and  Barbery  for 
the  sake  of  its  Indigo,  and,  according  to  Humboldt,  also  in  America. 
The  Indian  species  which  has  been  confounded  with  it  is  /.  poMcifolia 
of  Delille,  which  has  alternate  leaflets,  and  linear,  slightly  compressed, 
torulose  legumes.  /.  argentm  is  shrubby,  with  round  branches,  which 
appear  of  a  silky  whiteness  from  appressed  pubescence ;  leaves  pinnate, 
1-  to  2-paired;  leaflets  opposite,  obovate,  silky-pubescent;  raoemes 
shorter  than  the  leaf ;  legumes  pendulous,  much  compressed,  torulose, 
caneaoent ;  2-  to  4-seeded. 

/.  ditperma.  This,  according  to  Humboldt,  is  also  one  of  the 
species  cultivated  in  America,  and  seen  among  the  most  ancient 
hieroglyphical  paintings  of  the  Mexicans.  Dr.  Bancroft  considers  it 
as  the  species  called  Guatemala  Indigo,  which  yields  fine  pulp,  but  is 
less  productive  than  other  species.  The  stem  is  herbaceous,  weak; 
the  branches  round ;  leaves  pinnate,  4-  to  6-paired ;  leaflets  elliptico- 
oblong,  smooth;  racemes  slender,  larger  than  the  leaf;  le^mea 
round,  subtorulose,  mucrouate ;  2-seeded. 

Plants  of  other  genera  are  also  employed  for  obtaining  Indigo — as 
Wrightia  (NeH/nm,  Roxb.)  tinctoria,  Martdenia  tinctoria,  OaUga  ttne- 
ioria,  but  especially  the  first  two.  Dr.  Bancroft  (voL  i  p.  190)  also 
adduces  Spilanthea  tinctoria,  Scabiota  succita,  Ckeiranthusfsneetralit ; 
also  a  species  of  Bignonia  and  a  Tabemamontana,  on  the  African  coast, 
with  Amorpha  frtUicoea  and  Sophora  tinctoria,  as  all  yielding  a  blue 
dye,  or  coarse  sorts  of  indigo.    [Indioo,  in  Arts  aMO  So.  Div.] 

INDRI     [Lehurida  ;  LiOHAKOtus.] 

INFEROBRANCHIA'TA,  the  third  order  of  Gasteropodous  Mol- 
lueea,  in  the  system  of  Cuvier,  who  describes  them  as  having  nearly 
the  form  and  organisation  of  Dorie  and  Tritonia,  but  remarks  that 
their  branchiss,  instead  of  being  placed  on  the  back,  are  arranged  in 
the  form  of  two  long  suites  of  leaflets  on  the  two  sides  of  the  body 
under  the  advanced  border  of  the  mantle.  He  records  two  genera, 
PhyUidia  and  IHphyUidia, 

Phyllidia. — ^Mantle  naked,  and  most  frequently  coiiaoeous{  no 
shell.  Mouth  a  small  proboscis,  with  a  tentacle  on  each  aide ;  two  other 
tentacles  come  forth  above  twojmall  cavities  of  the  mantle.  Organs  of 
generation  under  the  right  side  forward.  Heart  towards  the  middle  of 
Uie  back.    Stomach  simple,  membranous ;  intestine  short.    (Cuvier.) 

M.  De  Blainville  describes  the  body  of  the  genus  PhylUdia  as  oblong 
and  rather  convex ;  the  head  and  the  foot  hidden  by  the  border  of 
the  mantle ;  four  tentacles,  the  two  upper  ones  retractile  in  a  cavity 
which  is  at  their  base,  the  two  lower  buccal;  mouth  without  an 
upper  tooth ;  a  Ungual  denticulated  mass ;  brandiial  l^mfwyi  nU  round 
the  lower  border  of  the  mantle,  except  in  front;  vent  at  the  posterior 
and  mesial  part  of  the  back ;  crifices  of  the  organs  of  generation  in  m 
common  tuberde  at  the  anterior  fourth  of  the  rilght  sidsi 
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P.  |wirfn7o«  in  a  nftfeiTa  of  the  IndUn  mu,  wImm  the  other  ■pedes 
have  abo  been  found. 


Phyllidia  jnuiuloian 

ZHnhyUidia  {LingueUaf  Leach).— Brancbis  nearly  the  same  as  in 
PktfUidia,  but  the  mantle  is  more  pointed  behind ;  the  head,  which 
is  demicircTilar  (la  tdte,  en  demi-cercle),  has  on  each  tide  a  pointed 
tentacle  and  a  slight  tubercle ;  vent  on  the  right  side.    ^ChiTier.) 

M.  De  Blainville  thus  describes  Linguella,  which  botn  Cuvier  and 
himself  eeem  to  consider  as  identical  with  JHphyllidia. 

Body  oval,  very  much  depressed,  the  mantle  projecting  beyond  the 
foot  on  all  sides,  except  in  front ;  head  uncovered.  Branchial  lamella 
oblique,  and  only  occupying  the  two  posterior  thirds  of  the  infbrior 
border  of  the  mantle ;  vent  inferior,  situated  at  the  posterior  third 
of  the  right  side ;  orifices  of  the  oi^gans  of  generation  in  the  same 
tubercle,  at  the  anterior  third  of  the  same  side. 

lAngudla  Mfortii,  De  Blainv.  (Diphyllidia  Srugmaruii  t  Cuv.)« 
M.  De  Blainville  says  that  the  locality  of  this  animal  is  unknown. 
Cuvier  says  that  lAngwUa  Elfortii  appears  to  him  not  to  be  different 
from  his  IHphyllidia  Brugmantii. 

M.  De  Blainville  further  says  that  it  is  probable  that  the  genua 
established  by  H.  Rafinesque  under  the  name  of  Arminia  does  not 
differ  much  from  ^'n^ru^/Zo.  In  his  'Additions  and  Corrections'  to 
his  '  Manuel'  he  says  that  M.  Otto  has  discovered  a  species  of  Linguella 
in  the  sea  of  Naples. 


Zinpuella  Elfortii,    De  BlalaTllIc. 


H.  Bang  observes  that  Diphyllidia^  Lingudla,  and  Arminia  being 
identical,  Ouviei's  name  should  be  preserved :  the  two  subsequent 
names  should  consequently  be  omitted. 

Messrs.  Forbes  and  Haaley,  in  the  Appendix  to  the  '  History  of 
British  Molluscs,'  give  an  aooouat  of  the  taking  of  specimens  of 
Diphyllidia  lineata  in  the  Shetland  Isles  and  at  Whitburn  in  Durham. 

M.  Rang  included  the  fresh-water  Ancylus  in  this  group.  It  has 
however  pulmonic  sacs,  and  belongs  to  the  Limneadrg. 

INFLORESCENCE,  in  Plants,  is  the  manner  in  which  their  flowers 
are  arranged.  A  flower  being  a  body  analogous  to  a  leaf-bud,  with  a 
similar  origin,  and  capable,  under  particular  circumstances,  of  revert- 
ing absolutely  to  that  condition,  it  follows  that  the  branching  of  that 
put  of  a  plant  which  bears  flowers  should  be  of  the  same  nature  as  that 
which  bears  leaf'buds,  and  therefore  not  in  need  of  special  explanation. 
But  as  the  formation  of  the  flower  out  of  the  UMtterials  of  a  leaf-bud 
is  accompanied  with  many  deviations  from  the  habitual  development 
of  its  parts,  so  is  the  disposition  of  the  branches  of  inflorescence  often 
in  a  stmili^  way  a  deviation  from  the  habitual  method  of  arranging 
those  parts. 

In  the  study  of  the  inflorescence  of  plants  it  should  never  be 
forgotten  that  it  is  entirely  dependent  on  modifications  of  the  axis. 
For  the  purposes  of  arrangement  it  may  be  oonsidered  as  regular  or 
centripetal,  and  irregular  or  centrifugal :  in  the  former  all  the  parts 
are  formed  successively  without  interruption  ;  in  the  latter  the  parts 
are  subject  to  various  interruptions  and  derangements  in  the  progress 
of  their  formatian.    In  centripetal  inflorescence  the  external  flowers 


of  a  disC|  or  the  lowermost  of  a  cone,  are  first  developed,  and  con- 
sequently first  expanded ;  and  hence  the  course  of  unfolding  proceeds 
from  the  circumference  to  the  centre,  or,  which  is  the  same  thing, 
from  the  base  to  the  apex.  In  centrifugal  inflorescence  the  axis  of 
growth  is  arrested  in  its  progress  by  Uie  formation  of  a  flower-bud, 
as  at  a,  in  the  accompanying  diagram ;  two  lateral  points  than  develop 
from  balow  a,  and  lengthsn  to  h,  where  a  new  flower-bud  appears, 
and  stojis  the  growth ;  two  other  lateral  points  are  produced  from 


below  b  and  lengthen  to  c,  where  a  new  flower-bud  again  arrests  the 
progress  of  development ;  and  so  on.  In  this  case  it  is  dear  that  0 
in  the  oentre,  being  first  formed,  wiU  expand  before  h  h  and  e  c  0  c; 
that  b  b  will  in  like  manner  open  before  ee  ec,  and  in  the  same  waj 
all  the  others :  hence  the  order  of  expansion  of  the  flowers  is  from 
the  centre  to  the  droumferenoe.  To  this  kind  of  infloresoence  the 
word  Cyme  is  usually  applied.  It  occurs  in  the  Common  Kldar,  the 
Laurustinus,  &c 

The  centripetal  inflorescence,  in  its  simplest  state,  is  merely  a  branch 
bearing  flowers  instead  of  leaf-^uds,  as  in  the  Hyaointh  and  the  Qmi' 
thogalwn.  If  the  flowers  are  sessile,  it  is  then  called  aBpIke;  if 
stalked,  a  Raceme.  If  the  branch  of  the  spike  or  its  axis  is  so  much 
contracted  as  to  become  a  broad  disc,  as  in  the  Dandelion,  or  Daisy, 
or  common  Artichoke,  the  inflorescence  is  called  a  Head  or  Capitulum ; 
if  the  same  thing  happens  to  a  raceme,  the  Umbel  of  Astrantia,  Fennel, 
Parsley,  &c.,  is  the  result.  •  Let  the  floweretalks  of  the  raceme  be 
branched  or  racemose,  and  the  Panicle  is  produced. 

The  following  is  a  survey  of  t^e  kinds  of  inflorescence  and  their 
names,  from  Professor  Schleiden's  '  Principles  of  Scientific  Botany.' 

A,  The  Solitary  Flower,  as  terminal  or  axillary  flower  (Flos  SoUtarius, 
terminalis  vel  axillaris).  The  latter  may  be  situated  in  whorls,  and 
then  form  a  Verticil  (VerticilluB). 

£,  Simple  Inflorescence. 

0.  Inflorescentia  Centripeta. 

1.  The  Capitulum.  The  undeveloped  axis  is  here  usually  enlarged 
upward,  with  a  fleshy  or  spongy  substance,  and  the  more  so  if  the 
number  of  flowers  is  veiy  great.  It  may  be  more  minutely  designated 
as  simple,  discoid,  cupulate,  lageniform,  conical,  and  cylindrical,  as 
it  approaches  nearer  to  one  or  another.  The  liist  form  then  passes 
gradually  into  the  spadix.     Special  varieties  are : — 

*  The  Calathium  (Anthodium,  Ehrh. ;  Flos  Compositus,  Linn.),  a 
many-flowered  capitulum,  whose  single  flowers  stand  in  the  axils  of 
more  or  fewer  stunted  bracts,  and  are  surrounded  with  one  or  more 
drolos  of  sterile  bracts,  as  in  the  family  of  the  OompogiUa. 

**  The  Cscnanthinum,  Kees  (Hypanthodium,  Link.).  Exaotly  like 
the  preceding  inflorescence  in  some  Urticaoea.  The  cup-shape  of  the 
peduncle  in  Ficus  is  no  distinction,  since  it  is  wanting  in  DcrtUma  ; 
and  it  exists  in  some  CompotitcB ;  the  same  may  be  said  with  regard 
to  the  sterile  bracts,  whicb  are  as  much  stunted  in  Dont0Ma  as  thay 
are  clearly  present  in  Fiats. 

2.  The  Spike  (Spica)  in  very  various  forms.    The  kinds  are  i-^ 

*  The  Catkin  (Amentum),  distinguished  by  the  fact  that  it  falls  off 
entire,  or  by  its  imperfect  flowers.  The  male  inflorescence  of  CSipuU' 
fgrce,  SalicacecBf  BetulaceoBf  and  some  few  other  plants. 

**  The  Spadix,  a  closely  crowded  spike,  or  partially  a  cylindri- 
cal capitulum  with  fleshy  i)eduncle  ;  in  AraceoSf  lliEkize,  and  some  other 
Grasses,  and  in  Palms,  m  the  last  of  which  it  is  often  compound 
(Spadix  Ramosus). 

***  The  Cone  (Strobilus  or  Conus),  a  cylindrical  capitulum  or 
solid  spike,  on  which  the  individual  foliar  organs  become  woody  scales ; 
as  in  the  Coniferce,  the  Casuarinacfat  the  BetiUaoecB,  and  some  otben. 

•♦**  rpjjQ  Spikelet  (Spioula),  the  simple  infloresosnce  of  the  Grasses 
and  Ct/peracece  ;  namely,  a  few-flowered  spike,  whose  flowers  have  no 
bracts,  surrounded  at  the  basis  by  one  or  two  sterile  bracts  (Glumss). 

3.  The  Umbel  (Umbella)  in  the  Umbdlifercg;  when  compound 
termed  Umbellule  (Umbellula). 

4.  The  Raceme  (Racemus)  occurs  in  very  different  forms ;  it  is 
usual  to  distinjETuish  in  it — 

The  Corymb  (Corymbus),  a  pyramidal  raceme. 

fi.  Inflorescentia  Centrifuga. 

5.  The  Cyme  or  False  Umbel  (Cyma),  is  a  corymb  with  Inflores- 
centia Centnifuga. 

That  only  singular  cases  are  distinguished  in  these  is  a  proof  of  the 
totally  unscientific  patching  together  of  our  terminology.  The  com- 
pound raceme,  the  compoimd  umbel,  and  capitulum,  wiuTinflorescentla 
centrifuga  are  all  called  a  Cyme  (Cyma),  which  is  contrary  to  the 
commonest  sdentific  laws.  De  CandoUe  has  further  applied  the  term 
Cyme  to  the  inflorescence  of  the  BoraginacecBf  which,  on  account  of 
the  peculiar  manner  in  which  it  unrolls  itself,  he  terms  Cyma  Scor- 
pioides ;  and  he  adds  the  fiction,  that  the  undermost  first-blooming 
flower  is  really  the  terminal  blossom,  and  the  second,  the  termini 
blossom  of  side  axis,  is  developed  in  a  disproportionate  degree^  &c. 
From  the  rolling  up  there  is  just  as  little  to  be  deduced  as  from  the 
same  phenomenon  in  the  leaves  of  Ficut  and  Cfcadaceof,  The  posi- 
tion of  the  bracts,  as  seen  in  CerirUhe,  contradicts  this  fiction ;  and 
the  history  of  the  development,  which  can  alone  determine  the  point, 
appears  to  prove  that  here  a  one-sided  raceme  or  spike  is  prasenti  whose 
uxirolling  is  only  a  peculiar  situation  of  the  buds. 

C,  Once-Compound  Infiorescenoe. 
0.  Pure  or  Homomorphous. 
*  Inflorescentia  Centripeta. 

6.  The  Spike  of  the  Grasses  (Spica),  several  spikte  united  in  a 
spioate  arrangement,  as  in  the  Grasses;  the  oomponsnt  spikes  are 
termed  Spikelets  (Spicule). 
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7.  The  Umbel  (Umbella).    Umbels  united  in  umbels ;  the  com- 
ponents are  termed  Umbellnles  (Umbelluls). 

Sound  terminology  would  haye  long  ago  rejected  these  words,  and 
exchanged  them  for  Spica  and  UmbeUa  Composita. 

8.  The  Panicle  (Panicula) ;  see  No.  11. 

None  of  the  remaining  combinations  deserve  special  namee^  and  may 
probably  be  classed  among  those  mentioned  under  9  and  11. 

**  Inflorescentia  Centzifiiga. 

9.  The  Cyme  or  False  Umbel  (Cyma) ;  see  No.  5  and  No.  14. 

10.  The  Anthela;  see  No.  16. 

fi.  Mixed  or  Heteromorphoua. 

*  Inflorescentia  Centxifuga. 
See  No.  14. 

**  Inflorescentia  Centripeta. 
See  No.  11. 

D.  Many-Times-Con%>ound  Inflorescence. 

*  Inflorescentia  Centripeta. 

11.  The  Panicle  (Panicula),  every  many-branched  inflorescence; 
in  Grasses  uniYersally,  and  otherwise  only  in  developed  pedicels. 

12.  The  Thyrae  (Thyrsus),  a  panicle,  with  very  short  pedicels ;  with 
the  exception  of  Grasses,  found  almost  universidly. 

Both  terms  are  applied  also  to  once-compound  inflorescences. 
De  CandoUe  uses  the  term  Thyrsus  for  those  in  which  Inflorescence 
Centrifuga  and  Centripeta  are  mingled;  others  difierently;  all 
arbitrarily. 

13.  The  Anthurus,  an  inflorescence  that  has  the  kind  of  aspect  of 
that  of  the  Amaranthua  eaudattu  or  the  Chenopodiacea. 

**  Inflorescentia  Centrifuga. 

14.  The  Cyme  (Cyma),  also  in  manifold  combinations,  in  which 
however  we  not  consider  whether  the  side  ramifications  follow  the 
Inflorescence  Centripeta  or  Centrifuga  in  longer  pedicels. 

15.  The  Bunch  (Fasciculus),  a  manifold  compoimd  cyme,  with  short 
pedicels,  and  rather  crowded. 

16.  The  Anthela,  all  kinds  of  inflorescences  in  the  Juncacece  and 
OyperacecB, 

17.  The  Glomerule  (Glomerulus),  many  inflorescences  that  appear 
almost  like  a  capitulum,  and  consist  only  of  ill-formed,  imperfect 
flowers,  as  in  some  ChenopodiaeeoB,  Urtieaoea,  and  JimcaeecB. 

We  subjoin  Professor  Sohleiden's  closing  remarks : — 
'  "  I  leave  every  one  with  thinking  faculties  to  draw  for  himself  the 
sad  conclusions  which  the  preceding  survey  affords ;  and  I  think  that 
I  have  not  to  defend  myself  to  any  one  who  is  acquainted  with  our 
literature  against  the  chaxge  that  the  foregoing  is  a  frivolous  vagary 
of  my  humour.  Roper  first  attempted  a  scientific  development  of 
the  inflorescence.  No  one  that  I  know  of  has  followed  him,  except 
Lindley.  Physiologists  seem  not  to  have  accounted  it  of  sufi&cient 
importance.  Systematists  have  too  much  to  do  with  their  herbaria, 
and  it  is  much  easier  to  coin  a  new  word  than  to  study  minutely  the 
progressive  development  through  a  large  series  of  plants.  For  the 
sake  of  those  unacquainted  with  these  matters  I  will  insert  the  follow- 
ing examples : — In  Lotus  oomtcu^fw,  Koch  ('  Syn.  Fl.  G^rm.')  has  a 
Capitulum,  Kunth  ('FL  BeroL'),  an  Umbella,  Reichenbach  (*FL 
Excurs.'),  actually  a  Fasciculus.  To  JSriophorum  vagincUum  Kunth 
gives  a  Spica ;  Koch,  a  Spicula.  For  Cladimn  Maritcut  Kunth  has 
UmbellsB  Axillares  et  Terminalea;  Koch,  AnthelsD  AxiUares  et  Termi- 
nales;  Reichenbach,  Cym»  Axillares  et  Terminalea;  in  Itolepia supina 
Koch  has  Spiculis  in  Fasciculum  aggregatis ;  Kunth,  Spids  Con- 
glomeratis.  I  have  here  omitted  the  French  and  English  botanists, 
or  the  matter  would  have  been  still  more  glaring." 

INFUSOOKIA.  This  term  has  been  appUed  to  the  numerous  minute 
animals  found  in  water,  which  are  commonly  called  Animalcules. 

The  invention  of  the  microscope  by  Hooke  revealed  the  existence 
of  myriads  of  living  creatures  whose  presence  was  before  unknown ; 
and  this  instrument  has  shown  that  a  drop  of  water,  though  it  may 
appear  to  the  naked  eye  to  be  perfectly  clear,  is  perhaps  swarming 
with  living  beings.  Ehrenberg  (whose  labours  have  principally  con- 
tributed to  the  knowledge  of  the  true  nature  and  structure  of  the 
infusoiy  animalcules)  has  described  species  which  are  not  larger  than 
from  1-lOOOth  to  l-2000th  of  a  line  in  diameter,  and  which  are 
separated  from  one  another  by  intervals  not  greater  than  their  own 
size.  A  cubic  inch  of  water  may  thus  contain  more  than  800,000 
millions  of  these  beings,  estimating  them  only  to  occupy  one-fourth 
of  its  space ;  and  a  single  drop  (measuring  not  more  than  a  line  in 
diameter)  placed  under  the  microscope  will  be  seen  to  hold  600 
millions,  an  amount  perhaps  nearly  equal  to  the  whole  number  of 
human  beings  on  the  surface  of  our  globe. 

If  a  single  drop  of  water  thus  swarms  with  life,  what  incalculable 
numbers  of  animalcules  must  be  contained  in  every  stagnant  pond  or 
lake,  and  in  the  sea. 

When  Linnaeus  arranged  aU  the  organised  beings  known  to  him  in  the 
'Systema  Naturae,'  the  structure  of  these  minute  animals  was  not  suffi- 
ciently understood  to  enable  bim  to  distribute  them  according  to  their 
relations  in  his  several  classes ;  he  therefore  placed  them  at  the  end 
of  his  last  dassy  Vermei,  in  a  genus  which  he  denominated  Ckaoa. 
Otto  Frederick  HiiUer  first  sepaiiited  tbvm  as  a  distinct  order ;  and 


as  the  greater  number  of  animalenles  had  been  detected  in  liquids,  in 
which  vegetable  or  animal  matters  had  been  dissolved  by  infosion,  he 
gave  them  the  name  Ifrfworia.  Miiller  described  many  species,  and 
acquired  a  considerable  knowledge  of  the  structure  and  organisation 
of  these  minute  beinga ;  but  he  did  not  base  hia  arrangement  of  the 
different  genera  on  their  varieties  of  structure,  but  only  on  the 
difierenoes  of  their  external  form.  Gmelin,  in  the  18th  edition  of 
the  'Systema  Naturae,'  adopted  Miiller*s  arrangement,  as  also  did 
Lamarck  and  Cuvier,  who  only  altered  the  divisions  and  subdivisions 
of  the  class  without  changing  the  mode  of  arrangement  or  adding  any 
new  facts  respecting  the  structure  of  these  animals.  Bory  de  St. 
Vincent  formed  a  new  classification ;  but  he  also  based  his  system  on 
their  external  forms,  which  later  investigations  have  shown  to  possess 
little  importance  as  distinctive  characters,  for  two  species  very  unlike 
in  external  form  may  be  almost  identical  in  internal  structure. 

No  new  facts  of  importance  respecting  the  organisation  of  the 
Ii^futoria  were  diacovex^  after  the  publication  of  the  work  of  Miiller 
in  1773-74,  till  Professor  Ehrenberg  of  Berlin  directed  his  attention 
to  the  subject  He  made  numerous  observations  on  the  internal 
structure  of  these  animals  by  means  of  feeding  them  with  particles  of 
colouring  matter,  which  he  diffused  in  the  water  which  contained 
them.  The  substance  which  he  found  to  answer  this  purpose  in  the 
most  satLsfactory  manner  was  pure  indigo.  It  was  necessary  to  use 
colours  not  chemically  combining  with  water,  but  only  diffusible 
through  the  fluid  in  a  state  of  minute  subdivision,  so  that  Uie  coloured 
particles  might  be  seen  passing  through  the  body  of  the  animal 

The  result  of  Ehrenbei^f  s  labours  was  given  to  the  world  in  his 
great  work  entitled  '  Die  Infusionsthierchen,'  in  which  he  described 
upwards  of  500  species  of  these  minute  beings.  When  first  published 
this  work  seemed  so  complete  and  so  exhaustive  of  the  subject,  that 
it  was  some  years  before  any  one  doubted  either  the  correctness  of 
the  observations  or  the  soundness  of  the  condusions  of  its  author. 
The  improvement  however  of  the  microscope,  and  the  extended  use 
of  this  instrument,  have  recently  brought  a  large  number  of  observers 
into  the  field,  and  many  modifications  of  the  views  of  Ehrenberg 
have  been  introduced.  We  present  here  a  summazy  of  the  oondusiona 
arrived  at  by  Ehrenbexg,  as  a  fit  starting-point  for  a  history  of  the 
more  recent  views  of  naturalists  and  comparative  anatomists  on  the 
subject  of  the  I^fuaotia : — 

1.  All  the  Infuaoria  are  organised,  and  the  greater  part  of  them 
(probably  all)  are  highly  oiganised  bodies. 

2.  The  Jnfiuoria  constitute  two  very  natural  classes  of  animals, 
according  to  their  structure,  which  classes  admit  of  subdivision  upon 
the  same  principle. 

3.  The  existence  of  the  Infusoria  in  the  four  quarters  of  the  globe, 
and  the  sea,  is  proved ;  as  also  that  of  individuals  of  the  same  species 
in  the  most  opposite  ends  of  the  world. 

4.  .The  geographical  distribution  of  the  Ir^utoria  upon  the  earth 
follows  the  laws  observed  regulating  that  of  oUier  natural  bodies. 

6,  Most  of  the  It^fuaoria  are  visible  to  the  naked  eye ;  many  are 
visible  as  moving  points ;  and  the  size  of  the  body  does  not  exceed  in 
any  case  1-1 2th  of  an  inch. 

6.  The  minute  invisible  Ir^iuoria,  in  consequence  of  their  immense 
and  swarming  nimibers,  colour  large  tracts  of  water  with  very 
remarkable  hues. 

7.  They  give  rise  to  one  kind  of  phosphorescence  of  the  sea,  though 
in  themselves  invisible. 

8.  They  compose  (though  singly  invisible)  a  sort  of  mould,  through 
living  in  dense  and  crowded  masses. 

9.  In  a  cubic  inch  of  this  mould  more  than  41,000  millions  of 
single  animals  exist,  and  constitute  most  likely  the  chief  proportion 
of  living  bodies  upon  the  face  of  the  earth. 

10.  The  Infusoria  are  the  most  reproductive  of  organised  bodies. 

11.  From  one  of  the  known  propagative  modes  of  the  Infutoria — 
that  is,  self-division — a  continual  destruction  beyond  all  idea  of  the 
individual,  and  a  similar  interminable  preservation  and  extension  of 
it,  in  air  and  water,  ensue,  which  poetically  border  upon  etemid  life 
and  growth. 

12.  The  copulation  of  OemnuBf  which  perhaps  includes  the 
hitherto-unsolved  polyembryonate  riddle  of  the  seeds  of  all  plants 
and  vegetable  formations,  is  solved  in  the  family  CJlotteria.  [Dksmide^] 

13.  The  Infutoria,  in  consequence  of  theur  silicious  shells,  form 
indestructible  earths,  stones,  and  rocky  masses.    [Diatomacbjl] 

14.  With  lime  and  soda  we  can  prepare  glass,  and  swimming  bricks, 
out  of  invisible  animalcules ;  use  them  as  fiints ;  probably  prepare 
iron  from  them ;  and  use  the  'mountain  meal'  composed  of  them  as 
food  in  hunger.    [Bxromshl.] 

15.  The  invisible  Infusoria  are  sometimes  hurtful  by  caumng  the 
death  of  fish  in  ponds,  deterioration  of  dear  water,  and  boggy  smeUs; 
but  not,  OS  has  been  supposed,  in  giving  rise  to  malaria,  plague,  and 
other  maladies. 

16.  The  Infusoria  appear  to  be  (as  far  as  is  yet  known)  sleepless. 

17.  The  Infutoria  partly  disappear  by  the  deposition  of  ova,  and 
thereby  undexgo,  passively,  various  changes  of  form. 

18.  The  Infusoria  form  invisible  intestinal  worms  in  many  animals, 
and  in  man,  even  if  the  SpermaUaoa  are  excluded  from  amongst  them. 

19.  The  microscopic  Infusoria  have  also  themselves  internal  and 
external  parasites. 
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20.  The /n/kfona  poaaen  a  oomparstiyely  long  life. 

21.  Ab  the  polleD  of  the  pine  fauU  yearly  from  the  olouds,  in  the 
form  of  Bulphnr  rain,  bo  do  the  much  smaller  animalculea  appear 
(finom  being  passively  elevated  with  the  watery  ,vapour)  floating  in  a 
live  state  in  the  atmosphere,  and  sometimes  perhaps  mixed  with 
dust. 

22.  In  general  the  Infusoria  maintain  themselves  pretty  uniformly 
against  all  external  influences,  as  do  laiger  organised  bodies.  It  is 
true  that  they  sometimes  consume  strong  poisons  without  immediate 
injury,  but  not  without  an  afber-effectb 

23.  The  weight  of  the  invisible  Jnfiuoria,  light  as  it  is,  is  yet 
calculable,  and  the  most  gentle  current  of  air  or  draught  can  play 
with  their  bodies  as  with  the  vapour  of  water. 

24.  The  evident  and  great  quickness  of  the  motion  of  Infiuoria  is 
reducible  as  follows : — BycUUina  senta  moves  1-1 2th  of  an  inch  in 
4  seconds,  Moncta  pynetwn  the  same  in  48  seconds,  while  Navictda 
gracilis  takes  26  minutes  and  24  seconds  to  progress  the  same 
distance. 

25.  Linnssus  said '  omnis  calx  h  vermibus :'  either  to  maintain  or  deny 
'ommssileXfOmne  ferrumve,  vermibus/  would  be  at  the  present  moment 
imjust. 

26.  The  direct  observations  as  yet  known,  upon  the  theory  of 
'generatio  primitiva,'  are  wanting  in  necessary  strictness.  Those 
observers  who  profess  to  have  seen  the  sudden  origin  of  the  minutest 
Infusoria  from  elementary  substances,  have  quite  overlooked  the 
compound  structure  of  these  organic  bodies. 

27.  The  frequent  wonderful  changes  of  form  of  many  Infusoria 
are  yet  to  have  their  limits,  and  the  laws  governing  them  defined. 

28.  The  power  of  infusorial  organisation  is  instinctively  shown  by 
the  strong  chewing  apparatus,  with  teeth,  which  they  possess,  and 
their  exhibition,  likewise  of  a  complete  mental  activity. 

29.  The  study  of  Infusoria  has  led  to  a  more  distinct  and  con- 
clusive notion  of  animal  organisation  generally,  and  the  limits  which 
circumscribe  the  animal  form,  from  which  all  plants  and  minerals, 
that  want  the  animal  organic  system,  are  distinctly  separated. 

80.  Finally,  it  results  from  these  inquiries,  that  experience  shows 
an  unfathomableness  of  organic  creations,  when  attention  is  directed 
to  the  smallest  space,  as  it  does  of  stars,  when  reverting  to  the  most 
immense. 

Under  the  class  Infutoria  Ehrenbeig  embraced  two  very  different 
forms  of  animal  life.  This  he  did  not  fail  to  apprehend,  and  he 
divided  them  into  Polyga^rioa  9Jiidi  Rotifer  a.  The  latter  division 
included  the  animals  Imown  by  the  name  of  Wheel  Animalcules. 
The  Polyffostrica,  so-called  from  the  supposition  that  the  typical 
forms  possessed  a  number  of  stomachs,  included  all  the  remaining 
species  of  It^usoria, 

Subsequently  to  the  first  publication  of  his  views,  Efarenberg 
separated  from  what  he  calls  Uie  true  Infusoria  several  families  of 
animalcules  which  were  formerly  included  in  the  same  class.  The 
principal  genera  thus  separated  are  Spermatozoa,  Ckrcaria,  and  Vibrio^ 
which  are  now  considei^  by  some  as  part  of  the  dass  EnUaoa,  and 
are  divided  into  two  fiunilies,  named  Cercariadkjs  and  Vihrionida, 

The  Cercaria  found  in  vegetable  infusions  have  an  ovoid  or 
eylindrical  body,  furnished  with  a  tail,  which  is  not  so  long  as  in  the 
Zooeperms ;  and  in  some  of  the  species  a  mouth,  and  eye-like  specks 
of  a  dull  red  colour  have  been  observed  on  the  anterior  part  of  the 
body.  The  &mily  of  the  Vibrionida,  so-named  from  their  darting  or 
quivering  motion,  includes  the  eel-like  microscopic  animalcules  which 
abound  in  stale  paste,  vinegar,  &c.,  together  with  others  which  are 
parasitic  on  living  vegetables,  where  they  have  excited  particular 
attention,  from  the  damage  which  they  occasion  to  ears  of  corn,  as 
the  Vibrio  Tritiei,  which  infests  the  grains  of  wheats  and  occasions 
the  destructive  disease  called  ea]>cockle,  or  purples.  The  Ft6r»o- 
nida,  as  well  as  the  Cereaariadas,  are  said  to  diner  from  the  true 
Infuaoria  not  only  in  Uie  absence  of  internal  stomachs,  but  also  of 
external  dlla,  which  prevents  them  from  exciting  any  currents  when 
placed  in  coloured  water. 

On  account  of  the  diflerenoe  in  the  perfection  of  structure  between 
the  two  principal  groups  of  infusory  animals,  they  have  been  separated 
and  placed  in  distinct  divisions  of  the  animal  kingdom  by  some 
naturalists.  Fkx)fe88or  Owen  makes  the  Polygattrica  the  lowest  dass 
of  the  sub-kingdom  AcrUa,  and  places  the  Botifera  in  the  division 
Aematonetim.  Dr.  Grant  separates  them  in  the  same  manner,  placing 
the  Polygastrica  in  his  lowest  group  Oydonewaf  and  the  Mot^fera 
among  the  IHpUmeurci,  Ehrenberg,  who  retains  both  forms  of 
Infuaoria  in  one  class,  subdirides  the  sections  Polygaatrica  and 
Rotifera  into  many  minor  groups,  which  are  foimded  upon  the  modi- 
fications of  different  organs :  fiivt  as  to  the  form  of  the  intestine, 
whether  it  is  straight  or  curved,  complete  or  imperfect ;  secondly, 
he  considers  the  varieties  of  the  organs  of  mastication  or  dental 
apparatus;  thirdly,  many  of  the  Ii^uaoria  have  the  integuments 
naked;  others  are  furnished  with  a  crustaceous  or  homy  covering; 
but  both  among  tiie  Rotifera  and  Polygatbriea  the  naked  and  coated 
■pedes  are  intimately  connected  together,  and  very  often  entirely 
agree  with  one  another  in  internal  and  external  structure^  with  the 
single  exception  of  the  consistency  of  their  covering.  These  characters 
however,  though  not  separating  the  animals  into  distinct  divisions, 
are  used  as  sobordinate  means  of  olassifiGation :  and  Ehrenberg  has 


formed  two  parallel  series,  named  Nuda  and  Loricatai  which  oorres* 
pond  to  certain  of  the  Cfymnodes  and  Orustodea  of  Bory  de  St.  Yincent^ 
The  number  of  loricated  Polygastrica  is  very  small,  but  among  the 
Rotifera  they  bear  a  nearer  proportion  to  the  naked  species. 

All  account  of  the  RoHfera  will  be  found  under  the  artide 
Rotifera.  We  here  proceed  to  give  Ehrenberg's  classification  of  the 
Polygastrica, 

Class  Phytoioaria  polygastrica. 

Swimming  animals,  without  vertebrae,  apodal,  having  sometimes  a 
tail,  and  very  often  scattered  vibratory  or  rotatory  duBB :  having  no 
heart,  but  vessels  extremely  delicate  (t^nus),  reticulated,  transparent, 
and  deprived  of  proper  movement ;  often  rudimentary  eyes,  with  red 
pigmentum,  investing  a  nervous  system,  which  however  is  not 
apparent ;  mouth  nude  or  surrounded  by  vibratory  ciliss,  and  commu- 
nicating with  several  ventricules ;  the  pharynx  apparent^  and  generally 
unarmed;  no  branchiae;  organs  of  generation  filiform,  reticulated, 
and  granular ;  no  distinct  male  oi^gan ;  gifted  with  power  of  reproduc- 
tion by  spontaneous  division. 

Legion  1.    Anentera. 

Mouth  communicating  with  several  stomachal  vesioules;  no  anus,  no 

intestinal  tube. 


Order  1.    Nuda. 
Body  without  envelope. 


Order  2.     Loricala, 
Body  envdoped. 


Section  1. — Oymnica, 

Body  not  ciliated;  mouth  with  or  without  cillse;  no  pseudo-pediform 

prolongations. 


§  1.     Cfymnica  nuda. 
Fam.  1. — Monadina, 
Form  of  the  body  constant^  repro-» 
duction  by  simple  transverse 
division. 
A.  Without  taiL 
a.  No  eyes. 

*  Mouth  truncate,  terminal  and 
turned  forwards  in  swimming; 
+  Individuals  solitary. 

QenusifofMM. 
ti*  Individuals     solitary     when 
young,     afterwards     aggre- 
gated and  again  liberated. 


§  1.    Gymniea  loricata. 
Fam.  1. — Cfrypiomcnadina, 
Envelope  membranous,  sub^lobu- 
lar,  and  ovaL 

A,  Simple, 
a.  No  eyes. 

*  Mouth  ciliated. 

Gtonus  Oryptomonaa, 
**  Mouth  nude. 

Genus  Ojfges. 
aa.  With  a  red  eye. 

Genus  Lagenula. 

B,  Compound,  or  reproducing  by 

internal  tUrision. 
Genus  Pandorina. 


Mbnas  atomot. 

Genus  UveUa. 
i'H'  Individuals    solitary     when 
young,  dividing  crudally.       ' 
Genus  Polytoma. 
**  Mouth  direct^  truncate,    and 
turned  different  ways  in  the 
animal's  movements. 
Genus  Doxococcus, 
•**  Mouth  oblique,  without  edges, 
and  bilobate. 

Genus  CkOomonaa. 
aa»  One  red  eye. 

(hsDMB  Mierosfi^na. 
B.  With  a  taiL 
h.  Body  cylindrical. 

Genus  £0(ioL 
lib.  Body  angular. 

Genus  Uroeenitrum, 
Fam.  2. —  Vxbrumima. 
Body  dongate,  constant  in  diape^ 
diriding   into    many    parts, 
mouth  terminal  (?) 

A,  Body     filiform,     cylindrical, 

bending  itself  in  undulations. 
GJenuB  Vibriom 

B.  Body  filiform,  rigid,  and  rolling 

itself  in  spiraL 


Fam.  2.— CtMtertiuk 
Bqt  elope  round,  when  rigid,  sepa- 
rating spontaneoudy  into  two 
or  four  parte  by  transverse 
divisions,  and  open  at  each 
end. 

Genus  Cloaterivm, 

[DjiSMIDKiB.J 


i.  The  ipinl  plHw. 

QeooM  SpmiticHi. 
hb.  Tba  apira  bcluid, 

Qenui  SpiniliHu. 
C.  Body  oblong,  fuaifonu,  or  fili- 
form, neithar  imiliiliLted  nor 
tumud  BpiiBlIy. 

Oenui  Bactfriun. 
Torn.  S, — AiUuiaa. 
Bodj  sloDgBitod,  becoming  polp 
morpbic  by  cnntrBctioD,  often 
cylmdricol  or  fusiform,  uid 
sponUaeoual;  dividing  iUelf 
in  longitudinal  or  oblique 
direction. 

A.  No  Tutign  of  eyei. 

QniuB  Atlatia. 

B.  Distinct  rudimsntorj  eyee. 
b.  One  eye, 

•  AtaiL 

Qeniia  Engleta. 
"  No  tail 

Genua  Arablffiipki$. 
lb.  Two  eyes. 

UenuB  Diiligma. 

Section  2.— 
Body  ciliated  ;  mouth  ciliated 

^itricha  nuda. 
Family  i.—Cycladina. 
A,  Body  with  Tibiutory  ciliiB. 
a.  Ciliie  in  simple  rows,  loDgitu- 
tudinal  or  circular. 
Genua  CytlidUm, 
CO.  CiliiB  acattered. 


warda  each  extremity,  tub- 
fueiform. 

Qaniu  Cocemma. 
iHb.  PedicflUated,  united  in  a  tail 
■hapa,    and    often    diahota- 

Oenua  SeJumlla, 

Family  G. — ArttUina. 
Envalopa  vndiTided. 

A.  Enralopa  ureealate; 
Qai\a  D^lvgia. 

B.  EnTelope  aODtellifonn. 


■EpUrifAa. 

DTQuds;  no  pseudo*pediforni 

itions. 

EpUrieha  liirieata. 
Fauiily  3. — Peridiwx. 

A.  Simple. 
Genus  Peridinitun. 

B.  Compound,  reproduced  by 
terior  diviaioTi   and  ruptUT 
of  the  enTolope. 

6.  Ko  eyea. 
Iiut    *  Eurelopo  compraned. 
not  Genua  ffimHim. 

**  EnTelope  globular. 
-I-  Ciliated. 

Genua  Valvia. 
t+  Tentaculated. 

Genua  Sphartaxrix. 
H.  With  ejea. 

Genua  Evdorina. 
Section  3. — pKudiypndia. 
Body  fumlahed  with  rariable  pieudo-pediform  prolongatio 


Genua  Pan 
B,  Body   deprived    of  ciliie, 
furnished    with     hain 
Tibratile. 

Genu*  Ohatimana*. 


Piaidopodia 
Family  6. — Amaba. 
GanoB  Anufba, 
[Ajioba.    Sdp.] 


The  eQTcIope  dividing  with  the 

A.  Free,  never  filed. 

a.  Solitoij  or  agglomerated. 

•  Envelope  oblong.  i 

Oenns  yavievia. 

••  Envelope  wider  thnn  long. 
GcntiB  Euoitrwn, 

aa.  United  in  form  of  ribani^s,  ' 
polymorphous ;  the  indivi- 
duala  of  the  group  have  aouie 
freedom  of  niovement  with- 
out becoming  detacbed  ;  out-  , 
rsas  equally  thiok  throughout,  , 

Genua  Baeillaria.  i 

tuta.  United  in  bundles,  and  not ' 

polymorphoua,       afterwarda  ' 

Genua  FragSiaria. 
aaaa.  United  in  a  fan  abapa,  with- 
out foot;  coiraBB  thicker  in  ' 

OmaaExUaria. 
S.  Fixed  when  youngs  afterwarda 

i.  Seaaile. 

OaiMa  Sg^edra, 
U.  Pedieellated,      ol'tan      dicho- 

tomoua     by     lunifieation ; 

body  reducad  below,  cunei- 

QvoatOamfhanaita. 
M.  redicellated,  often  dichoto- . 
mouBi  body  ooatmet«d  to- 


Legion  3.— jSMfrorfcIo, 

Mouth  and  anna  diatinct,  opening  into  aa  inteitine,  round  which 

are  grouped  the  atomachal  veaiculi. 

Section  1. — AnofMiia. 

Mouth  and  anna  contiguoua. 

A<MpitUaa  nuda.  ^mifnft&ia  Ux'ieata. 

Family  6.—  Vortiedlim.  Family  t.—OpltrydiTta. 

A.  Body  pedioellsted,  fiied,Bfter-    A.  Body  aurrounded  by  gelalina 

wudfl    dataohed,    baiximing  and  not  pedioellated. 

often  diohotomouB.  Genua  PpArydiuM. 

a.  Padicla  (imple   or    biaaohed,    B.  Bodyincloaedinamamhraiioaa 

contronting  into  a  ^iial.  aheath. 

*  PediclBBolid,theinteriarinu8cle    i.  Fediosllated. 
indiatinot.  *  Sheath  aeaaila. 

Genua  Yonittlia. 
•*  Pedidte  tubular,  the  interior 
muBcIa     often     diitinct. 


Genua  nnfinuNK 
Sheath  pedicellatad. 
Genua  CbfAiHmo. 


ling   BTboreaeant   by    the     lib.  Notjpedioellated. 
■pontaoeouB  divieiana  of  the  " 

Animolculs  of  the  eame  group 

Oeniii  Carehsfium. 

■ame  group. 

Genua  ZwKladitKat. 
0,  Pedicle   not    coDlncting   in 
■pita],  rigid,  with  no  intaiior 
tube. 

Genua  Epitiyltt. 

<,  Body  not  pediuellated  and  free. 

Cilia  in  a  aingle  orown, 

Genua  Triciiodima. 

i.  Cilin  in   a  apiral   niw  omi- 

duoting  to  the  mouth. 

GeuuB  SloMr. 


II  S. — SaaaiiolTtUi. 


I.  Snanliotreia  hricala. 

FmdUj  7.— JncWfo.  BVimily  T.~Coi(pino. 

A,  Uouth  tenolnii],  direct,  obtuM,  Envelope  otbI  or  oflindricaL 
genenUI;  iiiluLt«d ;  divimou  Oanui  CiUpt, 

of  the  body  tnmiverse. 

a.  Body  Dot  cUialed,   nor  with 

Oenna  Enekelgi. 
••  Double. 

Qeniu  Diama. 
aa.  Body  witli  vibrBtory  cilLc, 

Oemii  HiilopArga. 
aaa.  Body  with  cilia  not  vibratory. 
'     Subclobular. 

Genus  Attmophr]/!, 
"  Diiciform. 

Geaui  Trichadacut. 
D.  Mouth  terminid,  oblique,  oClen 

b.  Body  without  cilia. 

*     No  prolongation  of  Hie   bq- 
torior  part, 

Qenu9  Trickada, 
*'  Anterior  part  prolonged  Into 
the  form  of  head  and  Deck. 
Ofsaa  Lachrj/maria. 
hti.  Body  ciliated. 

OenuB  X™«pSry». 


a  in  tlw  preoediiis 


SMtiOD  e.— ^Ilolnra. 

Uouth  and  anui  terminal  and  oppoiite,  reproduotiaa  «fiected  by 
longitadlnal  and  tmurena  oiTiaiooi. 


Aliotrita  iMda. 
Family  i.—Traclidina. 
H ouUi  inferior,  anna  termlnaL 

A.  Month  Qnarmed. 

a.    Ho  oirole  of  cilia  in  front. 
*    Upper  lip  or  fhmt  elongate, 
cylindrical  or  deprened,  pro- 
longed into  a  narrow  ttiim- 
pet  fbrm, 

OenuB  Traeli^iiu. 

**  Upper   lip   abort,  depraaaed, 

uid  dilated  obUquely. 

Qenni  Ixixodti. 

***  Upper  lip  compreeeed,  aub- 

(annate,  or  tumid. 

Qenui  ^wtario, 

aa.  Front  with  a  rinjc  of  oili«e. 

Qonui  Phialina. 

B.  Mouth  armed  with  hooka. 

Qenua  Olantarna. 

Family  0.     Opkryocenimt. 

Aaoa  iufnlor,  mouth  terminal. 

Q«&u  C^itryoeercM, 


A  IMrtla  Iot-koJo. 

Family  8.— vlffrfdiitiBo. 

OenuB  AtpwtiKia. 


IUFDSORIA. 

I  Section  T. — Katointa. 

Houth  and  anua  not  tenolna],  reprodnction  a 
I  section. 

I  Katotrtta  nuda.  Katotrtta  tariaUa. 

I  Family  lO.'—Xolpoda.  Family  i—Euplota. 

I  Body  amooth  or  ciliated,  unanmiL    Body  armed  with  hooka. 
!  A.  So  eyva.  A.  Head  indiatinct. 

a.   A  Bbort,retractile  proboacis.  Genua  Eu^lti. 

'    Body  partially  ciliated.  Ji.  Head  aeparated  from  the  body 

.  Genus  Eatpoda.  by  a  contraction. 

**  Body    ciliated   obliquely    all  Genua  I>i*Biieefiudv±. 

{  Genua  Faramatiiua. 

aa.  No  proboscis 
•     Front  and  tail  oantmctvd. 
j  Oenwa  AoifhiUylvt. 

.  **  Front  oblong,  tail  contracted. 
Genua  Uri^eptM. 
11.  With  eyes. 

Genua  OyhryogUna. 
I        Family  11. — Oj^richina. 
Body  ciliated  and  hairy,  or  armed 
with  stylea  or  straight  apicula 
atid  hooka. 

A.  Body  hairy,  DO  style*  or  hook*. 

Genua  Oxylncha. 
S.  Body  with  boolu  and  no  atyles. 

Oeaus  Kerona, 

C.  Bodywithatjlesandno  hooks. 

Genu.  Ui-oHyla. 

B,  Body  with  style*  uid  books. 

Qenus  Slj/IonKhia, 

At  the  time  this  duufiation  was  drawn  vp,  Qi«  diitlnotfon*  Uwt 
limit  the  Tegetable  and  animal  kingdoms  were  le«»  perfectly  uader- 
■tood  than  at  preaent.  One  of  the  fint  members  of  thia  group  of 
argsmaed  beiogs  that  was  withdrawn  &om  the  animal  kingdom,  was 
the  Dttmidta,  which  are  now  generally  recogniaed  aa  planta.  [Dnltl- 
DEX.)  The  group  of  Pteudopodia  loruala  moll  alio  be  placed  amongat 
doubtful  creations,  although  many  physiologiati  do  not  heoitste  to  . 
group  them  amongst  plsntarDiATOiuOiJE},wlulBt  the  grODpaJfenudiita 
Bod  Folvacina  have  recently  undergone  the  moat  eearchlng  iuvaatL- 
gation,  with  tho  result  that  many  of  these  forma  are  more  decidedly 
vegetable  than  animal  in  tieir  character.  [VoLVOi.]  Bonia  have 
even  gone  further  than  thia,  and  Agasuz  in  the  '  America  Jouma!  of 
Science,"  for  18fi2,  thus  writea  to  Mr.  Dana  ;— "  You  may  remember 
a  paper  I  read  at  the  meeting  at  Cambridge,  United  Btatea,  in  August 
1810,  in  which  I  showed  that  the  embryo  which  is  hatched  from  the 
egg  of  a  Planaria  is  a  genuine  polygaatrio  animalcule  of  the  genns 
/'amnucttini,  as  now  cbaracteriaed  by  Ehrenbei^.  In  Steenatrup'a 
work  on  the  'Altemaljons  of  Generation'  [Qbnbbationb,  Auibha- 
TIOK  or],  you  find  that  in  the  extraordinary  suoceaiion  of  alternate 
generations,  ending  with  the  production  of  Cercaria  and  its  metamoi- 
phoaia  into  Ditloma,  a  link  wsa  wanting — the  knowledge  of  the  youD^ 
hatched  from  the  egg  uf  JKiioma.  The  deficiency  1  can  now  ML  It 
is  another  /n/uonuDi,  a  genuine  Opalina.  Withiuoh  facta  before  xUt 
there  is  no  longer  any  doubt  left  respecting  the  character  of  all  tfaeae 
i'dl^oifrico— they  are  the  earliest  larral  condition  of  worms.  And 
since  I  haTe  ascertained  that  the  Vorliixlla  are  true  Biyma,  and 
botaniate  claim  the  Anatlera  as  Alga,  there  is  not  a  single  type  of 
these  microscopic  beinga  left  which  hemfter  can  be  considered  aa  a 
class  by  itaelf  in  the  animal  kingdom."  Few  naturalists  vrould 
perhaps  indorse  this  statement  of  I^fesaor  Agassis.  The  Yartictlke 
are  not  yet  admlttad  as  memben  of  the  family  ^ozoa  [PoLIEOi]; 
nor  ore  all  the  Anmttra  of  Ebrenberg  regarded  indiscriminately  aa 
Alga.  The  passage  howerer  indicates  the  direction  in  which  inquiry 
is  gradually  breaking  up  the  great  polfgastrio  family  of  Ehrenbetg; 
It  is  nevertheless  very  certain  that  many  of  the  speclea  enumerated 
by  Ehrenberg  are  only  tranaitionary  fonni  in  which  the  same  being 
exists.  To  no  cne  has  this  department  of  sciencs  been  more  indebted 
than  to  Dr.  F.  Stein,  who  in  his  recent  work,  entitled'  Die  Inf  uaionathieM 
auf  ibre  Entwickelungs-Geachichte  untersucht'  (Leipaic  18S4),  hsa 
given  the  result  of  a  long  series  of  inrestigations  on  this  subject. 
The  following  is  a  summary  of  Dr.  Stein's  researches,  aa  recorded  ill 
this  volume.  (It  ought  bowBTsr  to  be  premised  that  FOcke, 
Dujsrdin,  and  Slebold  had  previonaly  pointed  out  that  the  great 
mass  of  the  Polygaatrio  Infutoria  were  much  simpler  than  Ebrenberg 
had  supposed,  and  that  the  internal  oigana  he  had  deacribed  wero 
reforrible  to  the  general  conditions  of  unicellnlar  oiganisms,  whether 
animal  or  Tegetable) 

"In  a  glass  in  which  wore  contained  a  great  variety  of  ciliated 
It^fitoria,  and  among  them  also  numerous  individuals  of  Barton 
tiridu,  Bacui,  and  Bdatt,  Dr.  9tein  remarked,  after  the  lapse  of  soma 
days,  Uie  formation  of  a  thin  film  on  the  surface  of  the  water,  com- 
posed of  an  interlacement  of  confervoid  filaments  and  Oieillatoria. 
This  Bkn  swarmed  with  Suglena,  many  of  which  had  loit  their  beaks. 
and  erawbd  about  with  a  worm-like  movament  among  tfa*  Vonftitm 


IKFUSORIA. 


INFUSORIA. 


SiO 


and  (keittatoria  fikments.  Sendee  iheee  he  disooreredy  to  hie  great 
joy,  a  great  many  tnmeparent  gelatinoue  or  quite  soft  cyBta,  which 
eometimea  oontained  only  a  aingle  Buglena  contracted  into  a  globular 
form;  eometimee  two  of  a  hemiBpherioal  foim  appreased  together. 
The  encysted  Suglents  proved  to  be  still  living,  inasmuch  as  they 
moved  about  in  the  cysts,  and  if  the  eysts  were  ruptured  the  previously 
globular  individuals  reassumed  their  pristine  elongated  figure,  and 
crawled  about  in  the  same  manner  as  the  other  beakless  individuals 
among  the  ConfervcB, 

**  For  what  purpose  was  this  encysting  ?  The  cyst  was  evidently 
intended  for  something  more  than  a  oofi&n.  Farther  observations  soon  ' 
showed  that  the  encysting  process  of  the  MuglicntB  had  really  reference 
to  their  multiplication.  The  process  however  ap|)eared  to  be  different 
in  Euglena  from  that  in  Oregarino!,  inasmuch  as  m  the  latter  case  two 
individuals  are  conjoined  before  the  cyst  is  developed,  whilst  in  the 
Suglena  the  case  is  formed  usually  around  but  one ;  for  where  two 
individuidi  were  found  inclosed  in  a  cyst>  it  was  at  once  apparent  that 
they  had  proceeded  from  the  division  of  an  originally  single  indi- 
vidua].  Whilst  thus  investigating  the  Buglena  his  notice  was  also 
directed  to  other  forms  of  Infuaoria  contained  in  the  same  water, 
such  as  Paramecium  aureliaf  Prorodon  niveut,  and  Holophrya  diicohr, 
the  latter  two  of  which  species  he  frequently  observed  inclosed  in 
well-defined  gelatinous  cysts;   and  as  these  Infuaoria  belonged  to 

Suite  another  principal  division  of  the  class,  he  b^gan  to  hope  that 
le  process  of  becommg  encysted  would  probably  turn  out  to  be  of 
general  occurrence  in  the  infusory  world. 

«  This  proved  to  be  the  case,  and  the  work  then  proceeds  to  describe 
the  way  in  which  Dr.  Stein  was  led  to  detect  the  connection  between 
I^pithflit  pHcatUia  with  a  species  of  Ehrenberg^s  genus  Acindck,  an 
observation  which  pomted  the  way  in  his  future  researches.  One  of 
his  earliest  additional  observations  was  that  of  the  heterogeneous 
generation  of  EpiMtylia  digikUia.  In  this  species  he  traced  first  the 
metamorphoms  of  the  ^iatyUa  into  an  Acineta;  and,  secondly, 
observed  in  the  latter  the  extraordinazy  fact  of  the  development  and 
evolution  of  a  TrieodinOf  a  discovery  which  Ehrenberg  has  attempted 
to  explain  by  the  supposition  that  the  Tricodina  had  been  previously 
swallowed  by  the  Acineia,  Dr.  Stein's  important  researches  are 
continued  through  Uie  family  of  the  VorticeUinca,  and  his  observations 
given  upon  Aetinophtya,  Podophrya,  the  genus  Trieoditia,  and  on  the 
nature  of  the  Opalinca,  Uie  propagation  of  the  Chlorogonium  euchlorum 
and  VorticeUa  microatoma,  and  particularly  upon  uie  quiescent  con- 
dition of  the  latter  Infuaoria;  upon  l^irochona  gemmipara  and 
8,  Sehentenii,  and  upon  the  Aeinda  state  of  DendrocomeUa  paradoxua, 
Zoothanuiium  ofine"  &a  &c.  (' Quarterly  Journal  of  Microscopical 
Science,'  July,  1854.) 

At  the  present  time  it  would  undoubtedly  be  premature  to  state  that 
no  organisms  ought  to  be  referred  to  Ehrenberg's  class  Pclygaatrica,  It 
would  however  be  probably  better  to  substitute  the  term  Protozoa,  to 
receive  orgamsms  having  an  animal  character,  and  yet  presenting  the 
same  simple  conditions  that  we  find  amongst  the  Noatoehineca,  and 
other  groups  of  lowly-developed  plants.  We  may  state  generally  that 
£3irenbarg's  Polygaairiea  emorace  the  followin|f  groups  of  beings : — 

1.  True  plants,  as  in  the  DeamidoB  (Cloatenna),  Volvocina  (OryptO' 
monadina),  and  some  others.    [Debmidej&.1 

2.  Organisms  which  the  weight  of  evidence  at  present  assigna  to 
the  vegetable  kingdom,  as  IHaU>maee(B  (BaeiUarui,  FragiUaria,  &c.), 
and  a  huge  number  of  the  Monadina  and  Yibrionina, 

8.  The  ova  of  JEh(osoa,  as  CereaHa  and  others,  and  probably  even 
of  higher  animals. 

4.  Minute  forms  of  animals  referrible  to  previoualy-establiBhed 
groups :  this  seems  to  be  the  case  with  the  whole  of  the  VorticaUinaf 
whicn  may  with  more  propriety  probably  be  referred  to  Hydroid  than 
to  any  other  form  of  polypiferous  animals. 

5.  Dij^jardin  has  pointed  out  the  identity  between  the  structure  of 
organisms  like  ilmesda  with  such  forms  as  Diffiugia  and  ArceUoi*  In 
all  these  creatures  there  is  no  trace  of  mouth  or  digestive  cavity,  and 
the  entire  body  is  a  single  cell  or  an  aggregation  of  cells,  which 
derives  it  nutriment  by  absorption  from  without.  Professor  Kolliker 
has  recently  described  the  method  by  which  one  of  these  creatures, 
the  Actvnophrya,  takes  its  food : — 

''  As  regards  the  vegetable  functions,"  says  the  Professor, ''  the  mode 
in  which  the  Actinophrya  is  nourished  is  one  of  the  highest  and  most 
special  interest  Although  the  creature  has  neither  mouth  nor  stomach, 
yet  it  takes  in  solid  nutriment  ahd  rejects  what  is  indigestible.  This 
miracle,  for  so  it  may  almost  be  called,  is  thus  effected  with  minute 
Crustaceans  {^ifera,  minute  species  of  Lyneeua,  the  yoimg  of  Cyclopa, 
Ac.)  and  the  lower  ^^  (DiaUmacea,  spores  of  Vaueheria,  Cloaterium, 
&C.).  When  in  its  progx^  through  the  water  it  approaches  one  of 
these  little  plants,  or  when  an  Infuaorium  has  come  into  proximity 
with  it»  both  plant  and  animal,  as  soon  as  they  touch  one  of  the 
tentacular  filaments,  usually  adhere  to  it.  Now,  as  the  filament 
with  its  prey  slowly  shortens  itself,  and  the  latt^  approaches  the 
surface  of  the  body,  all  the  surrounding  filaments  apply  themselves 
upon  it,  bending  their  poiotB  together  so  that  the  captive  becomes 
gradually  incloseid  on  all  sides.  According  to  all  appearance,  these 
llamenta  also  become  more  or  leas  shortened.  In  this  way  the  morsel 
is  gradually  brought  to  the  surface  of  the  body,  the  filament  by  which 
it  was  seijsed  being  flnall;^  so  n^uch  shorten^  as  tp  disappear  alto- 1 


gether,  and  having,  as  not  unf^uently  happens,  relinquished  its  hold 
upon  the  prey,  after  the  latter  has  become  encompassed  by  the  sur- 
rounding filaments.  These  gradually  apply  themselves  more  and 
more  closely  together  around  it^  forcing  it  towards  the  surfiu)e  of  the 
body. 

"  The  following  proceeding  now  takes  place  : — ^The  spot  of  the 
surface  upon  whidi  the  captured  animalcme  is  lying  slowly  retracts, 
and  forms  at  first  a  shallow  depression  gradually  becoming  deeper  and 
deeper,  in  which  the  prey,  apparently  adherent  to  the  surface  and 
following  it  in  its  retraction,  is  finally  lodged.  The  depression  by  the 
continued  retraction  of  the  substance  now  becomes  deeper;  the 
imprisoned  animalcule,  which  up  to  this  time  had  projected  from  the 
surface  of  the  Aetinophryaf  disappears  entirely  within  it ;  and  at  the 
same  time  the  tentacles,  which  had  remained  with  their  extremities 
applied  to  each  other,  again  erect  themselves  and  stretch  out  as  before. 
Finally,  the  depression  acquires  a  flask-like  form  by  the  drawing  in  of 
its  margin,  the  edges  of  which  coalesce,  and  thus  a  cavity  dosed  on 
all  sides  is  formed  in  which  the  prey  is  lodged.  In  this  situation  it 
remains  for  a  longer  or  shorter  time,  gradually  however  approaching 
the  central  or  nuclear  portion,  and  at  last  passing  entirely  into  it,  in 
order  to  await  its  final  destination.  In  the  meanwhile  the  external 
portion  of  the  Actwnophrya  regains  in  all  respects  its  pristine  condition. 
The  engulphed  morsel  is  gradually  digested  and  dissolved,  as  is  readily 
seen  by  its  change  of  appearance  from  time  to  time.  If  entirely 
soluble,  as  for  instance  an  Ir^fuaorivm,  the  space  in  which  it  is  con- 
tained contracts  as  the  dissolution  of  its  contents  goes  on,  and  finally 
disappears  altogether.  Should  there  be  however  an  indigestible 
residue  (a  membrane  composed  of  cellulose,  a  portion  of  chitine,  a 
shell  of  a  Lyneeua,  or  case  of  a  rotifer,  &c.),  a  pasaage  for  its  exit  is 
formed,  and  it  ia  expelled  by  renewed  contractions  of  Uie  homogeneous 
substance,  and  in  the  same  direction,  or  nearly  so,  as  that  which  the 
morsel  followed  in  its  introduction^  The  passage  and  the  opening 
through  which  the  expulsion  was  effected  disappear  again  without 
leaving  any  trace." 

In  the  Actinophrya  we  have  an  animal  closely  resembling  the  creature 
which  inhabits  the  aheH  of  the  large  family  known  now  as  Foraminifera 
[FoBAMUfiTEBA],  and  Dujardin  suggests  that  the  lorioated  forma  of 
IHffiugia  and  ArctUa  are  transitions  to  the  more  decided  forms  of 
Forami'Mfena,  Hence  he  proposes  to  include  several  forms  of 
Ehrenbe^s  Infuaoria,  with  the  Foraminifera  or  Pdythaiamia,  under 
the  term  Bhizopoda,  Little  therefore  ia  left  us  to  say  of  what  may 
be  regarded  as  true  Polygaatrica,  They  idl  appear  to  have  a  distinct 
mouth  or  entrance  to  Uie  cavity  of  the  body,  and  this  is  usually 
surrounded  by  vibratile  cilia,  as  seen  in  the  cuts  of  Monaa  atomoa  and 
Zeueophrya  jmUuUl  These  cilia  apparently  bring  the  food  to  the 
mouth  of  the  animaL  An  anal  orifice  is  described  by  Ehrenbeig  in 
the  minority  of  species.  When  finely  divided  soluble  oolouriog- 
matter  as  carmine  or  indigo  (a  writer  In  the  '  Microscopical  Journal ' 
recommends  the  red  pigment  which  lines  the  cornea  of  the  common 
house-fly)  is  introduced  into  the  water  in  which  they  are  contained, 
the  transparent  body  of  the  animalcule  is  speedily  seen  to  be  studded 
with  coloured  globules,  consisting  of  an  aggregation  of  the  particles 
of  colouring  matter.  Ehrenberg  regarded  these  globules  as  distinct 
sacs,  which  he  supposed  were  given  off  from  a  central  intestinal 
canal,  aa  aeen  in  Leueophrva  patula.  Reguding  theae  saoa  as  so  many 
stomachs,  he  gave  them  the  name  of  Polygaatriea  (many-stomached). 
It  is  however  still  a  question  as  to  whether  in  any  case  these  masses 
are  contained  in  a  distinct  saa  The  whole  body  of  the  animalcule  is 
often  covered  with  vibratile  cilia  (see  cut  of  Leueophrya),  and  it  ia  to  the 
constant  action  of  these  organs  that  the  varied  movements  of  these 
animalcules  are  du&  [Cilia.]  The  movements  thus  effected  are 
perfectly  automatic,  and  in  no  way  connected  with  any  intelligent 
consciousness.  All  the  movements  of  Uiese  animals  are  not  due  to 
cilia,  as  the  whole  of  the  tissue  of  the  animal  la  observed  to  contract 
in  Atnceba,  AmphUept^  and  the  stalk  of  the  Vorticellina, 

Although  Ehrenberg  has  described  a  complicated  apparatus  for 
reproduction,  no  instances  of  conjugation  are  recorded  amongst  the 
true  Polygaatrica,  Their  modes  of  multiplication  are  by  fission  and 
gemmation.  In  a  large  number  of  cases  a  simple  division  of  the 
unicellular  organism  into  two  equal  parts  takes  place.  This  process 
goes  on  so  rapidly  that,  according  to  IShrenberg,  a  single  Paramecium 
could  produce  268,000,000  of  cells  in  a  single  month.  £Vom  analogy 
we  muat  auppoae  thia  proceaa  would  not  go  on  continually,  and,  aa 
in  planta,  we  must  regud  the  separate  cells  thua  produced  as  belong- 
ing to  the  same  individual.  Further  observation  ia  probably  only 
needed  to  demonstrate  the  existence  of  a  union  of  two  oells — a  sperm 
cell  and  a  germ  cell — as  ia  now  known  to  be  almost  universal  in  the 
vegetable  kingdom.  In  the  account  above  given  of  Stein's  researches 
it  will  be  seen,  that  it  ia  not  improbable  that  one  of  the  modes  by 
which  theae  beinga  are  enabled  to  apring  auddenly  into  existence, 
is  the  production  of  winter-eggs,  or  reproductive  bodies  of  a  kind 
that  will  resist  the  influence  of  an  abaence  of  moiature  from  the  apota 
in  which  they  ordinarily  abound. 

The  true  Polygaatrica  aeem  universally  diffused.  Wherever  organic 
matter  exists  in  a  decomposing  state,  there  they  abound.  They  exiat 
in  incredible  numbers  in  the  waters  of  the  ocean,  in  rivers,  lakes, 
ponda,  pools,  and  ditches.  They  are  found  in  the  secretionB  of  the 
higher  Animahi,  and  even  in  mvi,    Wherever  the  oiganie  9leaente| 
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carbon,  hydrogen,  nitrogen,  and  oxygen,  are  capable  of  uniting  to  form 
water,  carbonic  acid,  and  ammonia,  there  they  may  be  expected  to  be 
found.  The  composition  of  the  liquids  in  which  they  are  found  seems 
to  determine  the  forms  they  assume.  One  set  of  forms  inhabits  salt- 
water, another  fresh.  Eyery  mineral  spring  has  its  peculiar  inha- 
bitant. The  sulphureous  springs  of  the  Pyrenees,  the  chalybeate 
waters  of  the  Rhme,  the  siliceous,  calcareous,  and  aluminous  waters  of 
Europe,  all  contain  them.  They  are  found  with  the  red  snow  of  the 
Alps  and  the  poles,  and  with  the  Conferva  thermalia  of  the  hot  springs 
of  Aix  and  Baden.  They  are  always  accompanied  with  plants.  Perhaps 
it  would  be  wrong  to  call  any  beings  animals  that  are  not  found 
feeding  on  plants,  as  it  seems  to  be  a  law  of  organic  existence  that 
plants  should  subsist  on  mineral  matters,  and  animals  on  organised 
matterSh 

What  are  the  uses  of  these  beings  f  To  this  question  Professor  Owen 
gives  the  following  reply :— "Consider  their  incredible  numbers,  their 
universal  distribution,  their  insatiable  yoi*acity,  and  that  it  is  the 
particles  of  decaying  vegetable  and  animal  bodies  which  they  are 
appointed  to  devour  and  assimilate.  Surely  we  must  in  some  degree  be 
indebted  to  those  ever-active  invisible  scavengers  for  the  salubrity  of 
our  atmosphere.  Nor  is  this  all :  they  perform  a  still  more  important 
office  in  preventing  the  gradual  diminution  of  the  present  amount  of 
organised  matter  upon  the  earth ;  for  when  this  matter  is  dissolyed 
or  suspended  in  water,  in  that  state  of  comminution  and  decay  which 
immediately  precedes  its  final  decomposition  into  the  elementary 
gases,  and  its  consequent  return  from  the  organic  to  the  inorganic  world, 
these  wakeful  members  of  nature's  invisible  police  are  everywhere 
leady  to  arrest  the  fugitive  organised  particles  and  turn  them  back 
into  the  ascending  stream  of  animal  life.  Having  converted  the  dead 
and  decomposing  particles  into  their  own  living  tissues,  they  them- 
selves become  the  food  of  large  Jnfiuoria,  as  the  Rotifertt,  and  of 
numerous  other  small  animals,  which  in  their  turn  are  devoured  by 
larger  animals,  as  fishes ;  and  thus  a  pabulum,  fit  for  the  nourishment 
of  the  highest  organised  beings,  is  brought  back  by  a  short  route  from 
the  extremity  of  the  realms  of  organic  matter. 

''There  is  no  elementary  and  self  subsistent  organic  matter,  as 
Buffon  taught;  the  inorganic  elements  into  which  the  particleB  of 
organic  matter  pass  by  their  final  decomposition,  are  organically 
recomposed  and  fitted  for  the  sustenance  of  animals  through  the 
operations  of  the  vegetable  kingdom.  No  animal  can  subsist  on  inor- 
ganic matter.  The  vegetable  kingdom  thus  stands,  as  it  were,  between 
animal  matter  and  its  ultimate  destruction ;  but  in  this  ff^t  office 
plants  must  derive  most  important  assistance  from  the  robrgastric 
Infusoria,  These  invisible  animacules  may  be  compared,  in  the  great 
organic  world, 'to  the  minute  capillaries  in  the  microcosm  of  the 
animal  body,  receiving  organic  matter  in  its  state  of  minutest  subdivi- 
sion, and,  when  in  full  career  to  escape  from  the  oi^ganic  system, 
turning  it  back  by  a  new  route  towards  the  central  and  highest  point 
of  that  system." 

FotsU  Jnfiuoria, 

Many  of  the  species  of  the  Polygaatrica  of  Ehrenbeig,  are  covered 
with  a  siliceous  shield  or  shell,  which  is  quite  impenetrable.  These 
forms  are  those  which  are  now  recognised  as  belonging  to  the  JHato- 
macea.  [Diatomagejl]  The  forms  of  Infuwria  which  are  found  fossil 
belong  chiefly  to  this  section.  They  are  froquent  in  all  the  varieties  of 
water  which  have  been  exposed  to  air  and  light,  and  in  all  the  conditions 
of  this  element  between  the  extremities  of  terrestrial  temperatures, 
not  absent  even  from  snow,  ice-covered  streams,  or  the  ejections  of 
volcanoes,  they  have  been  recognised  in  all  the  regions  of  the  globe. 
Lakes,  rivers,  and  the  sea  are  in  places  richly  replenished  by  them, 
and  their  siliceous  integuments  falling  through  the  water  accumulate 
into  extensive  deposits.  In  regard  to  such  accumulations  in  the  sea, 
we  have  the  evidence  of  soundings  by  Captain  Sir  J.  Boss  in  the 
course  of  the  antarctic  voyage  ('Annals  of  Nat.  History,'  Oct  1845} 
and  Ehrenberg's  examination  of  the  deposits  at  Cuxhaven ;  and  their 
abundance  in  fresh  waters  is  matter  of  universal  occurrence.  These 
deposits  consist  of  tiie  siliceous  integuments  of  the  /i^MortOy  and  as 
only  a  small  proportion  of  the  fiunities  are  protected  with  siliceous 
coverings,  and  as  the  waters  which  nourished  them  contain  but  littie 
silica,  while  the  deposits  are  very  extensive,  we  naturally  associate 
with  these  £M!t8  the  idea  of  long-elapsed  time. 

On  taming  to  the  marine  and  fresh-water  deposits  of  earlier  date, 
this  impression  of  the  long  duration  of  natural  agencies  becomes  much 
heightened.  When,  conducted  by  Ehrenberg,  we  find  beneath  the 
Bohemian  Mountains^  and  in  the  plains  of  North  Germany,  pleiocene 
deposits  many  feet  in  thickness,  composed  of  littie  else  than  the  thin 
flinty  loricsB  of  Microtoaria,  and  following  Professor  Rogers  and  Mr. 
Bailey,  who  dug  up  myriads  of  other  forms  from  the  meiocene  strata 
of  Virginia,  while  Mantell  and  Reade  exhibit  to  us  Infutoria  from  the 
chalk  and  the  Eimmeridge  day  of  England,  we  must  add  to  the  historic 
time  during  which  it  can  be  proved  these  organisms  have  lived 
the  large  indefinite  geological  periods  of  Cainozoic  and  Mesozoic 
formations. 

The  source  of  the  siliceous  matter  which  enters  the  organisation 
of  these  beings  is  not  difficult  of  discovery.  Most  of  our  fresh- 
waters  contain  silica,  though  not  in  abundance,  derived,  it  is  probable, 
from  the  decomposition  of  felspar  and  other  mineral  silicates.     Silicate 
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of  soda  and  silicate  of  potash,  thus  occasioned,  may  by  intermediate 
vegetative  processes  yield  the  silica  in  a  state  suitable  for  being 
organically  solidified.  In  the  hot  waters  of  volcanic  foci,  silica  is 
dissolved  abundantly,  and  it  is  necessary  to  keep  this  fact  in  view 
while  considering  the  extensive  flint  beds  in  chalk,  the  thick  Poliers- 
chiefer  beds  of  Bilin,  and  other  siliceous  masses,  the  result  of  organi- 
sation. The  distinction  of  marine  and  fresh-water  races,  which  runs 
through  all  the  larger  groups  of  organisms  with  such  rogularity  as  to 
be  termed  a  law  of  nature,  obtains  also,  but  less  absolutely,  in  the 
Infutoria.  Some  species  live  both  in  fresh  and  salt  water,  and  many 
at  the  junction  of  rivers  with  the  sea.  By  comparing  the  living 
oceanic  and  lacustrine  races  on  a  large  scale,  enough  of  difference 
appnears  in  their  siliceous  shields  to  auuiorise  conclusions  more  or  less 
pomtive  as  to  the  marine  or  fr'esh-water  origin  of  infusorial  deposits 
which  contain  identical  or  analogous  forms  belonging  to  earlier  periods. 
Thus  the  rich  deposits  of  Richmond  in  Virginia  appear  to  have  been 
fonned  beneath  tiie  sea ;  the  famous  deposito  of  Bohemia,  Berlin,  and 
Santa  Flora  contain  admixtures  of  marine  and  fresh-water  tribes ; 
while  those  of  the  Bann,  in  the  county  of  Down,  and  Qainsborough  and 
Bridlington,  contain  a  more  considerable  proportion  of  fresh-water 
species. 

InfuMria  of  marine  or  esstuary  origin  have  been  found  in  a  fossil 
state  very  extensively  in  Europe,  Asia,  Africa,  and  America.  Ehren- 
berg has  described  many  species  from  Greece  (Zante  and  Egina),  Italr 
(Caltasinetta  and  Cattolica),  and  Africa  (Oran),  which  occur  in  cu- 
careous  marls,  referred  by  Ehrenbex^g  to  the  age  of  the  true  chalk 
deposits.  These  deposits  are  very  extensive  in  Africa,  occupring  the 
whole  coast  of  Oran  and  large  tracts  in  Egypt  and  Arabia,  (rortions 
of  this  tract  have  however  been  described  by  M.  Roset  as  tertiary.) 
In  the  undoubted  white  chalk  of  Denmark  (Riigen),  of  France 
(Meudon),  of  England  (Gravesend  and  Brighton),  Infutoria  also  occur, 
but  less  abundantiy.  North  America  has  yielded  a  great  variety  of 
marine  or  partiy  marine  Ifrfuioria,  especially  at  Richmond  and 
Petersburg  m  Virginia,  at  West  Point  in  Connecticut^  Rhode  Island, 
Massachusetts,  and  Mahie. ,  Braril  has  also  yielded  similar  deposits. 

Infutoria  partiy  of  marine  and  partiy  of  fresh-water  origin  have 
become  familiar  to  us  in  the  Polierschiefer  (polishing  slate)  of  Bilin 
and  Planits  in  Bohemia,  and  of  the  Habichtwald  near  Cassel,  the 
Bergmehl  of  Santa' Flora  in  Tuscany,  the  white  marls  in  the  peat  of 
Franxenbad  near  Egra  in  Bohemia,  the  peat  deposits  of  Gainsborough 
in  Lincolnshire,  and  at  the  base  of  the  Moumo  Mountains  in  Ireland. 
We  find  them  to  occur  also  in  considerable  plenty,  but  in  limited 
distribution,  in  the  lacustrine  deposits  of  the  east  coast  of  Yorkshire. 
The  Mauritius  is  added  to  these  localities  by  Ehrenbeig,  and  New 
Zealand  by  Mantell,  all  the  oocuirences  belonging  to  supra-tertiary  eras. 

Infusorial  remains  are  very  unequally  congregated.  The  siliceous 
marl  (Eieselguhr)  of  Franzenbad  cohsists  miunly  of  NavicuXa  viridit 
(fig.  6),  now  recent ;  tiiat  of  the  Mauritius,  of  BaeHlaria  vtdgarii 
0^.  7);  that  of  Sam  Fiort^  of  S»nedra  eapiUUa  (fig.  9);  while  that  of 
Bilin  is  composed  of  GaiUoneUa  dittam  (fig*  8)  almost  exclusively. 
(Ehrenbeig.) 

Iirfutoria  have  been  found  in  the  moya  (volcanic  mud)  of  Mexico,  and 
in  the  edible  clay  of  the  river  Amazonas,  by  Ehrenbeig ;  in  the  rock- 
salt  and  the  marl  which  accompany  it  at  Qardona  in  Spain,  by  Marcel 
de  Serres;  they  are  assumed  by  Ehrenberg  to  enter  largedy  into  the 
composition  of  flint,  which  indeed  readily  shows  XouUMdia  and 
PyxidiculcB.  The  bcg-iron  ore  (Raseneisenstein)  common  near  Berlin 
is  composed  chiefly  of  QaUkfneUa  ferruginea.  A  kind  of  semiopal 
lying  in  nodules  in  the  Polierschiefer  of  BUin  is  composed  of  the  same 
siliceous  reliquiss  (OaiUoneUas)  as  the  true  polishing  slate,  but  they  are 
cemented  together  and  fllled  by  infiltrated  siliceous  paste.  With  the 
CfaiUonella  Ehrenberg  finds  spicule  of  spongea  The  Precious  Por- 
phyry Opal  of  Kaschau,  and  the  Serpentine  Opal  of  Kosemits  in 
Silesia,  has  appeared  to  Ehrenbeig  of  analogous  composition.  The 
following  tabular  view  given  by  Ehrenbeig  of  some  of  these  fiftots  will 
be  useful : — 

1.  Bergmehl    •        •        •        •        • 

2.  Kiesdgnhr      .... 
8.  Polierschiefer 1 

4.  Saugsdhiefer    ....  •     >  Tertiary  Formation. 

5.  Semiopal  of  Polierschiefer  ...     J 
The  above  oonsiBt  entirely  or  partiy  of  the  shells  of  DiaUnnacea. 

6.  Semiopal  of  tiieDolerite         .  .  Ipy^—^^Rock. 

7.  Ptedous  Opal  of  the  Porphyry  .        .  J    ' 

8.  Flint  of  the  Chalk  ...  .        Secondary  Strata. 

9.  Gelberde  (yellow  earth) 

10.  RaseneiBenstein        .        .        •  • 

11.  Certain  kinds  of  Steinmark,  investing 
the  Opal  of  Kasohan 

The  above  are  probably  of  the  same  nature. 

As  examples  of  undoubted  marine  Infosorial  FossilSy  the  following 
figures  of  some  of  tiie  forms  most  frequent  in  a  white  deposit  from 
I  Richmond  may  be  taken : — 


:} 


Newest  Formation. 


Newest  Formation. 


And  for  oompuiaaa  tli*  following  outlbiM  of  mixed  mu-Ina  uid 
trmk-mler  ipadn  oonunoa  in  tb«  Poliartobjlfw  of  Bllin  ud  tha 
Pwt  ud  KieMlgahr  of  FnuuaDbwl,  Egn,  8«q  Fiora,  fto. 
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INFUSOHIA. 


aqwUu,N.capili^a,  N.  virida,N,  i/ibia{{reA-v»,ter  ipwdea) ;  JV.  wiridala 
(liTiDg  iu  the  Baltio),  &tmolia  graniiiala,  NovkmUi  fottit  (extinct), 
CoccixMit  vadvlUUa  (muina),  Oom^naaeiaa  faradax%m,  Q.  doratwn, 
Q.  ax,wm\ivtiii,m  Oivi^S  oau*  Berlin),  C^eemoM  cymii/iTM*  (fresh- 
water), QaiWnxdla  tdtliicd,  Spicula  of  fJpouNi,  or  SfongyHiz, 

In    the  PolierBchiefer    of   Bilia : — A>dMpAc»a    nana   (plmtiful), 
(i^UIoneUa  dukuu,  A'aric^iia  icalprui*,  AkMothi  vtifgarit  I  (probkblj 


all  to 


161) 


entiful). 


In  Uie  Leaf  Tripoli : — GaiUontJin  (jitlaiu  (pi 
Aano,  Macillarin  vtUgarit  T  (probably  luarin^} 

At  Bann,  in  the  caimtj  of  Down,  Csptun  Portlook  found  under 
Peat  NaVKuliB,  Bacillaria:,  Emntiir,  wiUi  tngmtmia  of  AcJuuwtktt 
tad  Cor\ferva.  ('UioroBcopicalJaunia],' 1841.)  At  Oainaborongh  Ur. 
Bioney  found  under  Feat  abundaace  of  Gaillonella.  At  Bridlington, 
ill  white  and  brown  Uarls,  Aiaolut  lerm  (I),  £aeillaria  wtJgarii, 
NavictUa  inajwili;  JV.  viridit,  N.  pkiaiitmttron,  Coeamtmtt  laaeaalala, 
Camfiloditau  ranoltf,  &a 

Tha  Horth  Amerioan  looalitiei  have  Tielded  to  Bailej  and  Bhranberg 
>1ai]{acata]ogueofDiatoniaoeDua/tifN«aria.  Ehrenbaig enumeratw — 
An^ipkara — one  ipaoiaa. 
CocetMom — two  apaciei. 
Siaiotla — aeTen  Bpacdei. 
Froffdlaria — three  ipeeiea. 
OompkoMBut—tavr  apeoie^ 
Simanlidium — one  ipaoiea 
Nancula—tigbiava  ■peoiaa. 
■  roipBcJa*. 


With  these  are  tliree  tDnua  of  Spongoid  Spioula  and  two  ipad«i  of 

These  are  moitly  darired  ttora  beda  lying  under  Pmt — 

The  Biohmond  earth  (of  miocene  date)  yielde — ■ 
OoMtitaiiteiit  rodiatM  Hid  other  t 

■pMiiea  0^.  8)  .        .  .\Ki.  (taAttt  haa  found  leTeral  of 

AttitMafvIm  aesortM  and  otliera  I      tbeae  reoeot  in  the  North  Sea. 

^fg.%) ^     Ur.  Lee  baa  diw»Terad  Oueuu- 

NatnnUa,  MMnJ  ipooiea              .        4i*ei  and  Dittyixia  in  tha  Bar- 
a^MtmtUm uacle  and  Bwllup- 

Id  the  ehalky  miria  of  Onui,  SieUy,  Oraeoe,  ke.,  occur  many  Uviug 

Aetimqfiiu — ten  apadea, 
AtHfhUetTa — two  tpeciea. 
Biddulphia — one  apeciea. 


Thaaa  are  tertiary  foniu,  and  below  la  a  apBdman  of  a  group 
re!emd  to  the  leeanl  Kanua  Sanlkiditm,  and  ft«qtuut  in  the  Oinl 
nodula*  whioh  oMnr  In  cWk. 


me  .peoiea. 
r» — lour  spooler 
HaHomwia-    one  apeciai. 
Navicula — lix  ipeoiK. 
SiriatMa — one  ipaniea. 
Sjfntdra — one  apecioL 
I'eutUa  eatma — ana  ipeciB). 
TVieero/wni— one  ipeaea. 
In  the  while  ehalkand  flint  of  Enrope,  and  alw  liting-  - 
Fragillaria  rikoidanMa.    OraveKud. 
P.  iiriolala.     Qravcaend. 
OaMoatila  aurK\al(fa.     Biigen. 
PttidimiuM  i-jirojiAuinai.     UraTesend. 
SaiilXidiiim/¥rcaliiiu.    OniTesend. 
X  Arrmfita.    QraTcaend. 
Dr.  Uantell  haa  bf«n  unable  to  diaconr  Ai^iUsu  in  tha  ehklk  iJ 
anTcaend,  but  Xamlkidia  oaiuir  in  the  tdialk  af  Dnw.     (■  Ann.  Hai. 
Hiat,'  Au;.,  lU4fi.)     (^aiifoMUa  maridutlam  haa  ban  i^aidHl  aa  an 
I  OiaUatoi-ia  ;  and  it  appaua  dOBbtfol  whether  the  ao-mUed  Xmukidia 
I  of  the  flinia  and  chalk  are  really  to  be  t4en«l  (o  that  fmb-water 


11.  XmlltUiMi  ra»r>n 

List  of  apaeiea  of  Ii^tiuoria  from  Uie  Kieaolfnhr  of  Fnm 
JVannb  nriJit  (plentiful),  .Y.  ffiiia,  N.  fidra,  X.  UiriU,   Gvmplu^- 

utmim  paradoxum,  Q,  darolaia  Ifreeb-w-'- 

Beriin),  .V.  Mrwjalo,  tf.  XrufuJa  (now  lit 
IiTea  in  the  Carlsbad  water),  OaiUoHtUa 

Specica  of  In^fiuaria  in  the  PsatBof  of  Frajiaanbad; — Evtotia 
grammlal*  (plentiful),  A'arirnio  riridu  (rare),  BaciUaria  nj^orii, 
CsnoMH  mdiUata,  ffi»tp*on(»a  porBdomM. 

Speoia*  whioh  OGOur  in  tha  Klaaalaukr  of  HanrMjua: 
M<h;ariil(iaentlfUl),J:m^,jr>Wrah>yp><        " 
(Unng  tMmr  fi«rlia>- 


may  gaUiv  aa  gMtaial  t 
eoDs  Itfrntorim  fa  tha  S 


•m(f).N.fi»U,N.h 


ReMDt  FIuTlatile  and  other 
Lacnstrioe  d* podta  of  the  KIk  f 
Deposits  of  the  '  Lehin  '  period. 


•4S 


INOA. 


INSECTA. 
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rocks,  and  abundant  in  the  upper  tertiarieB.  It  ia  ttue  that  EhieU' 
berg,  by  assigning  to  the  cretaceous  era  the  oalcareoul  tnarls  of  Oran, 
SicUy,  and  Greece,  gives  a  large  catalogue  of  Mesosoio  Infutoria,  and 
that  in  favour  of  such  reference  of  those  marls  are  the  Bcaalice,  Tex- 
tilina,  &&,  which  occur  both  in  the  true  chalk  and  in  such  marls. 
But  on  the  other  hand,  remembering  the  long  scale  of  geological  time 
through  which  these  genera  of  PolythaUimioB  extend,  and  tal:ing  into 
<x>nBideration  the  fkct  that  some  species  which  occur  in  the  chalk  of 
Kurope  are  quoted  by  Ehrenbeig  from  unquestionably  miocene  strata 
in  America,  we  shall  hesitate  to  admit  those  richly  infusorial  marls  as 
truly  ooevhl  with  the  white  chalk,  in  which  comparatively  very  few 
remains  of  the  group  occur,  and  these  not  of  the  sfUlhe  lipecies  as 
those  which  abound  in  the  other  deposits. 

Another  point  on  which  the  authority  of  Ehreaberg  has  not  been 
received  without  hesitation,  is  the  absolute  specific  identity  of  a  large 
proportion  of  the  fossil  and  recent  Infusoria,  The  previous  dis- 
coveries of  geology  had  prepared  an  easy  admission  for  the  opinion 
that  many  of  the  tertiary  forms  of  Infusoria  were  uudistinguishable 
from  living  races ;  such  is  the  fact  in  regard  to  all  the  invertebi'al 
races ;  but  with  very  few  and  those  not  always  allowed  exceptions, 
the  secondary  stmta  had  been  found  to  contain  only  extinct  forms  of 
life,  till  £hrenbei*g  examined  the  minute  Polythalamia,  and  found 
many  of  them  similar  to  living  types,  and  confirmed  this  inference  by 
independent  reseatches  among  the  Infiuaria,  Supposing  these 
opinions  of  the  Prussian  microscopist  to  be  confirmed  by  future 
inquirersi  we  shall  find  that  they  involve  no  infracUoli  of  the  relations 
of  zoolo^cal  forms  to  geological  timei  which  hav«  been  established 
from  examinations  of  the  otheif  classes  of  the  animal  kingdom.  The 
systems  of  life  in  each  successive  system  of  straia  ore  not  separate 
and  distinct  creations,  but  successive  terms  of  a  creative  series ;  each 
of  these  terms  is  compound,  and  (to  speak  exactly)  its  constituent 
quantities  (the  several  classes,  orders,  families,  genera,  or  species)  have 
their  own  coefficients  and  exponents ;  that  is  to  say,  have  their  own 
times  of  duration,  their  own  periods  of  abundance,  tiieir  own  peculiar 
relations  to  earlier  and  later  oxganisations. 

A  rule  drawn  from  Fishes  cannot  be  applied  to  MoUutea;  a  law 
based  on  Crustacea  cannot  be  received  for  Microtoariaf  without  scru- 
pulous examination;  and  palsBontology  is  full  of  examples  of  the 
unequal  periods  of  duration  which  belong  to  the  different  organi- 
aationSy  and  the  unequal  degree  of  development  and  unequal 
geographical  difluaion  which  characterise  £hese  organisations  at  the 
same  epochs  and  during  the  same  periods: 

Admitting  the  authority  of  Ehrenberg's  determination  of  species, 
we  find  another  curiotis  and  unexpected  result — ^the  frequent^  if  not 
general,  admixture  of  marine  and  fresh-water  tribes  in  the  oompara- 
tively  level  rBgiom  of  Europe.  In  the  plains  of  North  Qermany, 
nnmd  the  Boheuiati  and  "Entz  Mountains,  in  Tuscany,  and  iTorkshlre, 
we  fitid  this  admixture  of  supposed  marine  and  supposed  fresh-water 
ncea  in  the  supra-tertiary  deposits.  Is  this  to  be  explained  by  sup- 
posing those  deposits  to  have  happened  while  the  relative  level  of  land 
and  sea  was  different  from  what  it  ia  at  present,  and  the  sea  was  near 
to  the  place  of  deposition,  so  that  by  some  of  the  many  natural  modes 
of  diffusion  which  are  effective  in  this  olsss  of  life  the  organisms  of 
the  sea  might  be  carried  into  lakes,  as  well  as  mixed  in  isBtiiaries,  and 
along  the  course  of  languid  rivers  f  I^bably  so.  The  deposits  of 
Infutoria  whieh  now  happen  so  abundantly  at  the  mouth  of  the 
Elbe  are  mostly  derived  from  the  sea ;  and  it  has  been  found  in  the 
river  Hudson  that  species  onoe  imagined  to  be  truly  marine  live  in 
juxtaposition  with  the  species  of  fre&  waters.  There  may  probably 
be^  in  a  dass  of  beings  associated  with  silicated  watery  a  greater 
independelioe  of  the  saline  qualities  of  water  than  in  other  races 
which  have  little  need  of  silica,  and  which  require  the  extrication  of 
lime  from  a  state  of  solution  in  the  waters  which  they  inhabit.  In 
confirmation  of  this  view  we  find  the  Sponffia  of  the  sea  matched  by 
the  SpcngiUce'of  fresh  water,  ea'sh  extracting  silica  from  the  liquid, 
but  the  oslciferous  Polypean  races  of  the  ocean  are  almost  unrepre- 
sented in  our  inland  lakes  and  streams. 

(Ehrenberg,  Dm  InfuMumathier^ien  ;  Memoir »  of  the  Berlin  Academy, 
and  Translations  in  Taylor^s  Scientifie  Memoirt;  Reade,  Quekett, 
Roper,  Biightwell,  Gregory,  and  others,  in  the  Mierotcopic  Joumalf 
and  Quarterly  Journal  of  Microteo^ical  Science;  ManteU,  Medals  of 
Oreatifon  and  Annals  of  Natural  History ;  Fritchard,  Infusorial 
Animalcuks;  Owen,  Zeclwrea  on  Oomparatvve  Ana/tomy;  Carpenter, 
Principles  of  Physidogy  ;  Dujardin,  Histoire  des  Zoophytes  Infusoires; 
Stein,  Die  Infusianstkiere,  kc)    [See  Supplembnt.] 

INGA>  a  genus  of  Plants  belonging  to  the  natural  order  Legu- 
minosa,  which,  though  it  has  been  separated  from  if tmofa,  yet  contains 
upwards  of  100  spedes.  These  are  found  in  the  tropical  parts  of  Asia, 
iLfrica,  and  America.  They  are  distinguished  by  their  legumes  being 
broadly  linear,  compressed,  and  1-celled.  Hie  seeds  are  usually 
covered  with  pulp,  inore  rarely  with  farinaceous  matter  or  a  pelUoK 
The  spades  form  shrubs  or  trees,  and  are  commonly  unarmed.  The 
flowers  are  in  spikes,  or  are  capitate,  and  of  a  red  or  white  colour. 
From  the  number  of  spedes  in  this  genus,  as  well  as  in  Acacia  and 
Mimosa,  and  from  thdr  having  i>een  removed  from  one  to  the  other, 
there  is  some  confusion  in  the  synonyma  A  few  of  the  useful  species 
have  bean  further  separated  into  the  genua  Poriba/  but  many  still 
reouuB  ytHek  are  importsnt  in  the  countries  where  thcj  are  indige- 


nous, dther  for  astringent  properties,  like  many  Mimosas  and  Acacias, 
or  for  the  edible  nature  of  the  fecula  or  pulp  which  surrounds  their 
seeds.  Thus  /.  eochlioeaipus  has  bitter  and  astringent  bark,  which  is 
used  in  tanning  and  also  in  medicine.  It  is  taken  to  Portugal,  where 
it  is  called  the  Brazilian  Bark,  and  used  even  as  a  substitute  for  that 
of  the  Cinchona.  Martius  distinguishes  from  this  spedes,  which  he 
calls  /.  JvremOf  another  which  he  has  named  /.  astringens,  and  of 
which  the  bark  has  similar  properties.  The  bark  of  these  trees  is 
considered  by  some  authors  to  he  the  Cortex  Astringens  Brasiliensis 
of  old  pharmacoposias.  /.  salutaris  is  another  astringent  species,  a 
native  of  New  Qranada,  of  which  the  bark  is  mneh  us^  in  the  form 
of  decoction  for  various  complaints  in  which  astringents  are  indicated, 
and  for  the  same  purposes  as  Ratany  Root.  Some  of  the  species,  as 
before  mentioned,  are  esteemed  for  the  sweetish  edible  pulp  with 
which  their  seeds  are  surrounded,  as  /.  didcis  in  India  and  /.  insignis 
in  the  province  of  Quito,  where  it  is  called  Quabo,  or  Guabas,  but 
Pacnes  in  Peru.  So  /.  CamatchUif  according  to  Perrotet,  is  similarly 
esteemed  in  Manilla,  and  /.  Faroba  iu  Western  Africa,  in  the  neigh- 
bourhood of  the  Senegal.  J.  vera  contains  tannic  acid,  and  is  one  of  the 
numerous  leguminous  plants  used  for  obtaining  Catechu.  The  pulp  of 
the  fruit  of  this  species  also  is  purgative.  /.  facvXifera  yields  in  its 
pods  a  laxative  pulp  called  Pois-Doux  in  St.  Domingo.  It  has  a 
sweet  taste.  The  pulp  also  of  the  pods  of  /.  tdraphylhi  is  sweet  and 
mucilaginous.    (Lindley,  Vegetable  Kingdom.) 

INIA.    [Cbtacea.] 

INOCE'RAMUS  (Sowerby;  Goldfuss),  a  remarkable  Mnus  of 
Fossil  Conckifera  monomyaria,  allied  to  Crenatula,  Oerviuia,  ko,, 
originally  named  by  Mr.  J.  Sowerby  in  the  '  Linn.  Trans.'  The  name 
Catillus  was  given  to  the  larger  species  by  M.  Broneniart.  The  two 
valves  approach  to  equality;  both  are  convex ;  the  hingo^line  straight, 
often  extended  into  a  wing,  and  thickened  with  many  transvena 
grooves  to  receive  a  divided  ligament ;  shell  fibrous ;  bedks  recurved. 
Insoeramui  dubius  occurs  in  the  Lias;  /.  concentriem  ia  the  Gault; 
/.  Cuvieri  and  many  other  spedes  in  the  Chalk. 

IN6BCTA4  one  of  the  classes  of  Ihvertebrate  Animals.  The  Latin 
term  InseetS)  like  the  Greek  Entoma,  which  has  been  applied  to  these 
animals,  has  reference  to  the  insected  or  divided  appearance  of  the 
bod^ ;  hence  the  English  name  Inseet>  the  French  Insecte)  and  the 
Geman  Inseot  Invertebrate  Animals  are  divided  by  Lamarck  into 
two  groups,  which  he  calls  Animauz  Apathiques^  and  Animauz 
Bensibles.  The  latter,  or  the  Sensitive  Anitnals,  contaili  six  olasseSi  ef 
whioh  Inseats  are  the  first  According  to  Latreille's  anangement  in 
the  '  Rdgne  Animal,'  the  class  Insetta  forms  the  third  great  dividon 
of  ariicmlated  animals — articulated  referring  to  the  innumerable 
joints  of  whioh  this  olass  of  animals  is  composed. 

True  Insects  may  be  thus  defined  :-^Articulated  animals  possessing 
six  legs,  two  antenne,  two  compound  eyes;  a  small  brain  at  the 
anterior  efctramity  of  a  double  medullary  chord.  Circulation  efibcted 
by  a  pulsating  dorsal  vessd  provided  with  nuknerons  valves.  Respi- 
tration  by  tmcheeo^  which  form  1|wo  lateral  trunks,  and  ramify  through 
the  body;  generation  oviparous;  two  distinct  sexes;  adult  state 
attained  through  a  series  of  metamorphoses. 

Insects  generally  possess  two  pairs  of  wings ;  the  trunk  in  the  adult 
animal  is  usually  composed  of  thine  chief  parts,  the  Head  (Caput), 
Thorax,  and  Abdomen ;  or  the  trunk  of  aa  insect  may  be  described 
as  consisting  of  thirteen  segments,  of  which  one  constitutes  the  head, 
three  form  the  thorax,  and  the  remaining  nine  compose  the  abdomen. 
The  head  indudes  the  oigans  of  sensation  and  manducation,  and  its 
prindpal  parts  have  received  the  following  names: — the  Clypeus^ 
Vertex,  Ocdpttt>  GenB)  Canthus,  Gula,  Oeuli,  Stemmata,  AntenniB, 
and  the  Trophi 


Fig.l. 


Fig,  1,  the  Hornet,  magnified ;  a,  the  head  (ospnt) ;  &,  ft^  the  thorax  \  s,  the 
abdomen ;  d,  d,  antennn. 

The  Clypeus  is  that  part  of  the  upper  suzfiMse  of  the  head  whieh 
Joins  the  labrunt  It  is  called  by  Kirby  nasus,  and  in  the  LameUi- 
cornes  it  is  usually  the  foremost  part  of  the  head  when  riewed  from 
above. 

The  Vertex  is  the  ritimmit  of  the  head. 


WT  IK3ECTA. 

Tha  Oempat  ii  Oa  Uodar  portion  of  the  head,  or  that  adjoiniiig 
Um  thonx. 

a«iuB  (ths  oha^i).  "  ThoM  parta  wbloh  11a  on  the  outar  lida  of 
tha  antarior  half  of  tha  tjia.  Mid  inlarraiM  alio  betwaan  them  and 
the  mandibula."    (Eirbr).  I 

Canthui,  a  name  appUed  by  Kilbj  to  a  proceaa  of  the  head  irtiioh  ! 
encroaobes  upon  the  ayea. 

The  e;e  In  oectain  inieota  ia  anoraa^ed  upon  bj  a  narrow  procen  | 
of  tha  head  is  aoeh  a  manner  •>  to  render  It  kidnaj-ahaped,  uialaad  i 
of  ita  ort)inar7  round  ftinn,  and  In  aoma  initnnaea  tUa  oisan  ii 
dinded  br  the  oanthna  into  two  put*.  | 

Oola,  the  hudannoat  portion  ot  Uie  head  benMlh. 


tig.  I,  Head  el  Honiet, 
rfM  (otnU)  1   i,  the  arelati 
Kg.  I,  the  noe,  Tiemd  hou 


the  alnieii* ;  t,  tht 
J-,    t,   the  ulRiDm;   /, /, 
/,  the  oeolpnl ;  t,  the  gnla. 


Stenmiata  (the  ejelata),  rolmite  limple  ejf.  Thej  may  be  aeen  in 
tha  ordata  Symaoftera,  OrUepfera.  and  Heanplera,  and  are  graieially 
plaood  *ert)(^y  on  the  bead.  The  Uttb  of  Coleopteioue  Inaecta 
gmanll*  poaaeaa  them,  and  they  an  uaually  placed  on  eaoh  aide  of 
tha  head  luoae  to  the  antenon. 

Antaimte,  jointed  oigeA*,  two  in  nnmber,  moat  oomtnonly  apiinging 
bom  the  upper  mr&oe,  or  aide  of  the  bead  near  the  eyai.  Theae 
organa  vary  mash  in  erery  way,  not  only  in  the  nrioiu  ■paeiea  of 
iuMoU,  bat  in  the  aoiea  of  the  aame  epeciea  lh«y  often  diffisr. 

Then  ii  mnoh  diffiwenoe  of  opinlmi  aa  legardi  Um  oaa  of  theae 
organa.  Smna  b«ra  oome  to  the  oonoloaion,  from  anatomioal  teaeaichea, 
that  Uiey  an  oi|pui«  of  hearing,  whilst  othen  "■*■"**■"  they  an 
oigana  of  touch  or  taielL  When  howsTer  we  eee  eo  mnoh  diffareaoe 
in  the  atmctare  of  the  antenna  in  inanntii  and  peroeiTe  that  aoma 
uae  them  in  toaohing  mnonnding  objenta,  aa  ia  the  oaae  in  many  of 
tha  rTytnniitrril  (parlioalarly  the  Idmeunomida,  and  Baea  and 
Anta),  whiktothen  oarcAilly  arcod  ao  doing,  wa  are  natonlly  lad  to 
Uia  oonolmion  that  they  are  ueed  for  diffeient  purpoaea.  It  ia  certain 
that  iiMacti  poaaeaa  Uie  aenea  of  amall,  hot  in  thuaa  inaecta  which 
poaeeae  it  ^paranlly  in  the  hi^wat  degree  we  nan  bace  no  abuilarity 
m  the  itruoture  of  the  antannEB.  A  iSOpAo,  a  Stafkf^tmu,  and  a 
common  fly,  appear  to  be  equally  attracted  by  the  acent  of  a  piece  of 
putrid  flaah,  and  yet  their  aatenne  be«r  no  reaemblanoe.  The  aame 
remaA  will  apply  to  the  anteniUB  of  thoee  inaecta  which  emit  aotmd ; 
tha  Qneahopper,  the  Spkira  Atropot,  many  of  the  Ccravthjieida,  and 
la  other  inaecta  migbt  be  enumerated  which  emit  Toluntary 


aound,  but  tbeir  antennn  do  not  differ  from  thoee  of  the  ipedea  to 
whidi  Vim  are  moat  doeely  allied,  and  which  emit  no  aound  that  we 
ran  peroeiTs.  Aa  regarda  touch,  theie  can  be  no  doubt  that  the 
antennn  of  many  inaecta  are  uaad  aa  organa  of  touch,  and  it  appean 
highly  probible  that,  through  the  means  of  the  antanna,  some  inseots 
oan  paroetve  the  state  of  the  atmoapbere.  The  ddicately  plumed 
antantiH  of  the  gnat,  and  of  Uie  nocturnal  I^apidopterous  Insects, 
■cam  to  be  well  fitted  for  receiving  impreuionB  of  this  nature.    The 


worthy  of  attanUon.     {AjfTtSVi  , 

An  Antenna  may  be  dirided  into  the  tbltowing  parts : — 

Tonilus,  the  eanl;  or  aooket  in  which  the  bue  of  the  *ol«luia  is 

Scapus,  the  first  and  in  many  eaaes  the  moat  oona^ononi  j<^t  of 
the  antenna. 

Pedicellua,  the  second  joint  of  the  sntenna. 

ClaTola,  the  ramaining  joint*  takoi  tmther. 

In  daaoribiiu  the  spetfes  of  the  CWeniunwdi^  the  t«rm  E\inioolus  is 
cAan  need  tadewgnate  that  portion  of  the  antenna  between  the  Ions 
basal  j<dnt,  or8c^nis,andthe  Chib  (called  O^iitulum  or  Cbva),  which 
in  these  insects  usually  terminatee  tlie  antenna. 

The  principal  modifications  in  the  fonn  of  utemue  an  figured  and 
deecribed  in  the  article  Coliofteba. 

The  Trophi,  or  parti  of  the  mouth  (oaQed  by  Fabridus  Inatrumenta 
Cibaria),  cannit  of  lii  principal  pintions: — The  Labrum,  Labiam, 
IfsndibolK!,  and  Wf*jiif* 

The  LslmiDi,  or  upper-lip,  is  a  corneous  plate,  which  terminataa  the 
head  anteriorly,  and  covers  the  mouth  above ;  ita  posterior  margia  ia 
unilad  by  a  tnerabranoua  hinge  to  the  dypeus. 

The  most  oommon  form  of  tha  labrum  is  repnsantad  in;^  8;  it 


Kf,  *,  piPti  oT  ^the  iBoalli  of  a  '  ,   , ,, 

lebram ;  A,  /,  and  j ,  lablara— .^  palpicei ;  /,  nuntun ;  f ,  itlpee ;  A,  A,  n 
dibuU;  i,  i,m»ilU«;  /,  J,  maiUlaiy  palpi;  *,  Jntnlmn.  .T^.  I  sod  «,  the 
palpUer,  hlchl; nurnUM  (9,  fmatvlev:  a,eldeTlew)j  t,  Uarui  i,i,  par*. 
tleasB;  r,  patvUeblalet.  I^. ',  partiof  theHnnthot  J^UHoIlaiBMituJH. 
CorreepoedistletlennreT  to  thaeuBapaiUulnJI^.  «,  3,  wd  8. 

is  howarar  vaty  variable  in  shape,  and  in  the  LamtOieonut   a  tribe  of 

Beatles  which  feed  upon  vegetable  subatancaa,  instead  of  being  of  the 
ordinary  homy  texture,  it  is  eoft  and  membranous,  and  hidden 
beneath  the  clypeui  (fig.  i,  a).  In  some  of  the  Oieiitddida  [predaoeous 
insacte)  it  is  more  or  less  elongated  and  notched  at  the  sides  and  apex 
(fig.  10).  In  the  genus  Cicindda  a  amall  projecting  tuberde  may 
be  observed  on  the  anterior  margin  of  the  labrum.  In  the  Hornet 
( Vtipa  Cndiro)  the  labnmi  ii  produoed  in  front  into  aa  dongated 
pointed  prooeae  IJig.  11).  In  the  Ltpidoptem  it  ii  extremely  minute, 
and  tlie  JIt»yptera  posana  a  long,  slender,  and  pointed  labrum. 


C J'  n«.  10.  /  \ 

Fit'-  *t  *,  ID,  '1,  *Bii  11,  bbTiuB,<iT  npper-Up,  of  various  laseela. 

Hie  Labium,  or  under-Iip,  ie  oppoasd  to  the  labrum,  and  generally 
serves  to  dose  the  mouth  beneath. 

The  labium  ia  a  vary  compliosted  oigan,  oonaiating  of  aeveral  parts 
which  sre  variously  dereloped  in  the  diSerant  tribea  of  insects,  Ac 
There  is  much  confueion  in  the  nomenclature  of  these  parts,  eapedally 
aa  regards  the  portion  which  is  to  be  oonei'tenid  tha  true  labium  ;  for 
although  the  whole  apparatoi  is  often  called  the  labium,  yet  when 
treated  of  in  detail  most  authors  agree  in  applying  this  term  to  some 
particular  portion,  but  differ  as  to  which  particular  porti(»i  the 
term  shall  be  applied,  and  oonsoquenlly  tha  neighbouring  parta  are 
differently  named.  Tha  confudon  has  arisen  from  tha  ciramnstance 
of  entomologiita  having  applied  the  name  labium  to  the  whole  appa- 
ratoa,  and  likewlsa  to  a  particular  part  of  it.    Wa  shall  V       ' 


JV-U 

UulIU  or  tHa 

Fi(,.l 

ilheripKlMori^uit.  Ib 

0  Ihe  ptlplger 

e,  llnga&iil,  pmimgloHBi*. 

J,  ar 

i,  Itipa  of  ditto;   f,  pmlpif, 

pdphiD 

luUUna. 

^Ipiger,  or  pftlpi-beftrer.  Thu  nuns  wu  fint  applied  by  Hr. 
Nawnun  (' Enbnaolopcal  Higuins,'  vol  iL)  to  aportioD  of  tha  part 
called  lingua  b;  Kirby,  and  labium  b;  H'Lea;  and  ottura.  It  will 
be  aaed  in  thii  article  as  the  name  of  the  whole  apparatus  to  whiah 
tbe  labial-palpi  are  attached,  iooluding  the  lingua,  paragloaaa,  and 


TheM 


\a  of  the  labinm  tbenfors  will  be  thai  divided  :- 


Labium.' 


fPalpiger  (6).    V  Pe™«lo»»  (rf). 

I  IPalpi-labialee  («). 

1  Menlam  (/). 

Lstip*.  (j). 

If  we  examine  the  nndaniide  of  the  head  of  anjr  ineect  in  which  tha 
Tarioui  parta  of  the  mouth  are  well  dereloped,  the  palpiger  will  b« 
nMidilj  diatinfpiahad  from  the  other  two  portioni  of  the  labium  bf 
it*  bearing  a  pair  of  palpi,  the  palpi-Iabiales.  In  Dj/luau  nmrginaiit, 
*  oommon  water-beetle,  the  palpiger  is  of  a  aquare  form,  or  nearly  ao. 
The  broad  piece  fumitbed  with  bristly  hain  aloaj;  its  aDtenor  axtre- 
Viitj  >■  the  lingaa.  On  each  side  of  tbia  piece  there  is  a  small  plate 
(apparently  dividfd),  whieh  has  its  poeterior  margin  reenrred,  so  ai 
to  Ue  dose  to  the  nndenida  of  the  lingua,  and  furnished  with  a  fringe 
of  hain.  These  small  pieces  we  oouceJTe  to  be  the  analogue  of  the 
parta  called  Vr  Kirbj  p«ragioasB,  and  which  am  distinct  in  the  be«s, 
wasps,  &&  Thej  dso  appear  to  represent  the  two  leaf-like  appeu' 
dsgea  at  the  apex  of  the  palpiger  in  Ctrambux,  the  lingua  here  being 
nearly  obliterattd,  and  oonsuting  oalj  <rf  an  extiemelj  minute 
divided  prooeii  fumiahed  with  hairs. 

The  palpiger  i>  not  very  diattoct  id  the  iTymouiiitera;  ita  appendages 
howerer  are  often  greatlj  dareloped.  In  the  hornet  the  lingua  is 
very  large,  broad,  and  diTided  at  the  extremity ;  the  paraglossB  are 
also  large.  The  labial  palpi  are  long,  and  compoaed  of  four  joints. 
The  lingua  in  many  bees  ia  of  gnat  length,  and  the  paraglosme  are 
often  long.  The  labial-palpi  in  the  typical  beM  are  flattened,  and 
Imt*  Um  bual  j^t  long. 


INSECTA.  MO 

Orthopterous  Inaecta  have  a  well-developed  palpiger :  the  lingua, 
paraglouuB,  and  palpi  are  diatinct. 

Uentum,  or  chio,  by  which  we  mean  the  part  ao  ttaUed  by  H'Leaj, 
Westwood,  and  indeed  moat  modem  authors,  but  whioh  Is  Uie  lalnum 
of  Kirby  and  Newman.  The  mentum  ia  the  piece  below  the  palpiger, 
and  ^orally  artioulatad  to  the  etipee  by  a  membranous  hinge.  'Hkii 
part  u  TBry  variable  in  ahape,  and  is  oonaequeutly  often  lefeired  to  in 
descriptions  of  insects,  or  rather  in  dcGtiitions  of  the  geneia.  It  is 
generally  distinct  in  mandibulate  insects. 

In  .Z^ftiinu  nBar;[nna'u  it  is  of  a  transverse  form,  and  emarginated 
on  the  fore  part.  In  the  hornet,  as  well  as  in  the  bees,  the  mentiun 
is  long,  and  nearly  cylindricaL 

Stipes.  Thii  name  is  applied  by  Ulieay  to  that  piece  which  ia 
below  the  mentum.  It  ia  the  mentum  of  Kirby,  the  '  pi^M  prebasi- 
laire'  of  Stnus-Durckheim,  and  the  ineertio  of  Mr.  Newman. 

The  atipc*  is  genanUly  soldered  to  the  Jugulum,  so  that  its  bounda- 
ries cannot  be  detected  Such  is  the  case  in  the  water-beetle,  the 
head  of  which  ia  selected  to  illustrate  this  article.  Ita  lower 
boundary  is  indicated  in  the  figure  by  a  dotted  line.  In  the  common 
Cookchafer  {AltManlha  vulgarii)  however  it  forms  a  weUnlefined 
piece.  In  AmpkimaUa  toUlilialii  (fy.  T),  an  allied  insect,  it  is  also 
distinct.  In  the  HymtnopUra  the  stipea  is  small,  and  generally  of  a 
triangular  ahape. 

The  Mandiblea  (Mandibulee)  come  neit  under  conaideration.  These, 
the  repreaentativea  of  jaws,  are  situated  immediately  below  the  labrum. 
They  are  two  in  number,  and  have  a  vertical  motion. 

In  the  Ma-ndilmlala  the  mandibles  are  almoat  invariably  of  a  hard 
homy  nature,  often  of  a  triangular  form,  or  nearly  ao,  and  furnished 
with  pointed  procssaea  {which  have  been  compared  to  teeth)  on  their 


In  Carnivorous  Insects  the  mandibles  are  usually  of  moderate  length, 
sharply  pointed,  and  armed  internally  with  acuta  prooeesee.  Wood- 
boring  insects,  such  aa  the  Ceramhgcidir,  have  short  stout  mandibles; 
and  in  those  insects  whjdi  feed  upon  vegetable  subsUncee  (the 
Fkyllophagi,  tic)  the  mandibles  often  present  a  broad  grinding 
surface  on  their  inner  side  neai    '     ' 


Figi.  19,  IR,  ud  10,  MoiUlB 


The  Haxilln,  or  feeler-jaws,  like  the  mandibles,  imdar  which  thej 
are  placed,  are  opposed  to  eaoh  other  hoHzontally.  They  are  joined 
at  their  base  to  Uie  labium,  and  dialinguished  by  their  giving  attach- 
ment to  the  maxillary  palpi,  on  vhieb  account  Mr,  Newman  his 
applied  to  them  the  name  of  feeler-jaws.  The  maiillta  are  variable 
in  form,  and  hence  the  ohoracters  of  genera  and  larger  groups  are  not 
unfrequently  derived  from  them.  A  perfect  maxilla  praaenta  five 
distinct  portions — the  Cardo,  Stipes,  Falpifer,  Tji-jnjj,  Qalea,  aild 
Polpi-HaxiUares. 

Cardo  (the  hinge)  ia  a  email  piece,  often  oF  a  triangular  Ibrm,  upon 
which  the  maxilla  siU.    It  is  the  losertio  of  Newman.* 

Stipea  (the  atsJk).  Kirby  applies  this  name  to  the  "  corneous  base 
of  the  maxilla,  below  the  palpus,"  and  in  his  detailed  account  of  thia 
port  refers  both  to  the  palpifer  and  another  portion  which  is  geaerally 
situated  within  the  pupifar.  We  shall  oonEue  the  name  stipes  to 
that  part  of  the  maxilla  which  ia  joined  to  the  cardo,  and  is  either 
within  or  below  the  palpifer.  It  is  the  Haiilla,  or  Diao,  of  Ur. 
NewmaD.f 

Palpifer.  This  part,  to  the  summit  of  which  the  maxilUry  palpi 
are  always  attached,  is  usually  a  narrow  piece  running  parallel  willt 
and  joined  to  the  outer  sida  of  the  maxilla  at  tha  base. 

Laoinia  {the  blade),  Thia  ia  the  chief  part  of  the  maiills.  It  ia 
situated  alxive  tha  atipes,  ia  uaually  of  an  elongated  pointed  form,  and 
fumiahed  with  bristly  hain  along  its  inner  margin,  and  generally 
has  ODB  or  more  pointed  olawa  at  the  extremity ;  these  daws  ar» 
called  tbs  Ungues.  The  name  Ladnia  ia  applied  to  thia  part  by  He  , 
M'Leay,  and  according  to  Kirby  It  is  the  Lobua  Inferior. 

Qalea  (the  helmet),  or  tha  Lobus  Superior  of  lUrbj,  ia  a  lobe  wUci 
Ea  attached  to  the  palpifer,  and  Ilea  between  the  galea  and  tha 
msiillary-falpL  It  is  jointed  in  the  predaceons  beetles,  snd  reaemhlci 
apalpua 

*  Hr.  Nevmoo  hai  applied  a  Daw  name  ts  this  nR wlthsnt auBdnt isairai 
ilnca  It  La  well  defloed  bj  Kirby.      Tkc  uma  j 
Binit  It  ulgbt  create  UDroiloa,  the  some  nsou 
Mr.  Newman  to  ■  pnt  o(  t^  libiam. 

t  Bj  Uia  aoma  rule  tliat  we  do  Dot  apiily  tha  na 
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Palpi-Mirtrilli^feB  (the  tnaziUM7-palpi)|  joined  otiguis,  two  in  number, 
one  to  each  maxilla,  ntuated  on  the  outer  side  of  the  OBxlUas  and 
apringing  from  iihe  palpiflsr. 

In  the  Older  Diintra  the  maadlln  are  long,  alender,  and  pointed. 
In  the  HenUptifa  Ihey  are  ttill  mof«  ilender,  resembling  brietlee.  I^he 
long  aloider  ptpboeeiB  of  the  Lepidopiera  coneiite  of  the  mazille.  In 
the  order  MftMMpiefa  the  mazUlft  are  usually  large,  and  when  closed 
form  a  sheath  which  coders  the  Tarious  parts  of  the  labium. 

The  oval  apparatus,  or  Trophi,  of  the  various  Haustellate  orders  of 
insects  have  each  reoeiyed  names  from  Mr.  Kirby.  In  the  order 
JJemip^a  the  oval  instrument  is  termed  the  promuscis.  The  same 
part  is  termed  the  Proboscis  in  the  Diptera^  Antlia  in  the  Lepidoptera, 
and  Rostnlum  in  the  Aphaniptettt.  The  several  parts  representing  the 
mandibles,  mazillsB,  labium,  fta,  have  also  received  additional  names 
in  each  of  theee  orders,  but  we  have  already  sufficient 

The  term  Thorax  is  applied  to  all  that  part  of  an  insect  which  liea 
between  the  head  and  the  abdomen,  and  to  which  the  lege  and  Wings 
are  nttaohed. 


Fig.  21. 


Fif.  21,  Larra,  showing  the  three  segments  of  the  thorax  and  the  nine  seg- 
ments of  the  ahdomen ;  <i,  the  thorax ;  b,  the  abdomen. 

We  have  before  said  that  the  thorax  is  composed  of  three  segments ; 
these  are  generally  distinct  in  those  larvsD  which  do  not  resemble  the 
perfect  insect  and  which  possess  lega*— such  as  the  larvo  of  tbe 
Lepidoptera,  CoUopteraf  and  certain  Hymenoptera  {Tenthredimda) : 
here  each  of  the  segments  in  question  possesses  a  pair  of  legs. 


Fig.  22. 


Plf.  34. 


PIf .  II. 


Fig.  (5 


Parts  of  thorax  of  a  Water.Beetle  {D^titeui  marpnaUt), 
Pip.  22,  the  nnder  side  of  the  prothorax,  called  prootemom.    Tig,  21,  the 
t  pper  side  of  the  meeothorax,  called  meeonotnm  :  a,  the  soutellnm ;  ft,  6,  basal 
portions  of  the  elytra,  fig,  14,  posterior  view  of  the  same :  e,  one  of  the  middle 
pair  of  tegs.    JRf*  1^*  uider  side  of  the  metathorax,  osllsd  metastsmnm. 

The  term  Prothorax  is  applied  to  the  foremost  of  the  thoracic 
segments,  Meeothorax  to  the  next»  and  Metathorax  to  the  hinder 
ons^  or  that  which  Joins  the  abdomen.  In  the  perfect  insect  we  find 
the  three  simple  thorado  rings  of  the  larv8»  replaced  by  the  same 


number  of  segments,  but  each  divided  into  sereral  distinct  parts; 
these  three  segments  however  are  tteveif  uniformly  developed,  but 
generally  two  of  them  are  more  or  less  perfected,  and  exert  an  inverse 
influence  on  the  third,  and  sometimes  one  of  the  segments  is  greatly 
developed  at  the  expense  of  the  remaining  portions. 

The  Prothorax  beurs  the  anterior  pair  of  legs  and  is  articulated  to 
the  head.  It  is  laige  in  the  Coteoptera,  end  is  the  part  called  thorax 
in  descriptions  of  insects  of  this  tribe ;  it  is  likewise'  well  developed 
in  the  Orthopttra  and  SemiptenL  In  the  LqpidojHera  it  fbrms  a 
narrow  ring,  which  is  easily  distinguished  by  the  scales  with  Which  it 
is  covered  being  erect,  those  on  the  next  segment  being  adpreased. 
In  the  Jljfmenoptera  the  prothorax  sometimes  forms  a  distinct  neck, 
but  generally  it  is  a  narrow  plate,  and  extends  back  on  each  side  to 
the  base  of  the  anterior  wings. 

The  upper  surface  of  this  segment  is  termed  by  Burmeister  the 
Pronotom,  and  by  Audouin  and  M'Leay  the  Tergum  of  the  pro- 
thorax. The  latter  authors  state  that  the  tergum,  when  perfect,  is 
composed  of  four  parts,  to  which  M.  Audouin  gives  the  names 
Prsescutum,  Scutum,  Scutellum,  and  Postscutellum,  so  named  accord- 
to  their  succession,  commencing  at  that  nearest  the  head  of  the  inaecL 
These  parts  however  are  seldom  to  be  seen,  unless  it  be  in  certain 
Orthopterous  Insects. 

The  underside  of  the  prothorax  is  called  by  Burmeister  and  Kirby 
the  Prostemum,  and  by  Audouin  the  Pectus  of  the  prothorax.  To 
the  prostemum  the  legs  aro  attached,  and  henee  this  part  is  always 
tolerably  well  developed. 

Besides  the  above  parts  thero  is  an  internal  piece  called  the 
Antefurca. 

The  Mesothorax,  or  middle  segment  of  the  thorax,  is  mora  compli- 
cated than  the  prothorax,  owing  to  its  giving  attachment  to  the  ante- 
rior pair  of  wings  in  addition  to  a  piur  of  legs.  The  mesothorax  is 
well  developed  in  nearly  all  insects,  and  in  the  order  Diptera  attains 
its  largest  size,  and  indeed  forms  the  principal  part  of  the  thorax. 
Its  upper  surface  is  termed  by  Burmeister  the  Mesonotum  (Tergum  of 
Audouin),  and  the  under  part  the  Mesostemum  (Pectus,  Audouin). 


Fig.  iO 


I'ig,  S6,  npper  view  of  thorax  of  Tespa  (\'at>ro,  1,  prothorax ;  1,  mesotho. 
rax ;  S,  metathorax.  1,  a,  scntellnm ;  I,  a,  soatom ;  I,  b,  aqnamnla  ;  2,  c^ 
scntellnm ;  3,  a,  pneeontum ;  8,  b,  soutellnm ;  S,  «,  postscutellnm. 


Fig.  27. 


Fif,  27,  side  view  of  thorax  of  Ve§pa  Chifrre.  The  figures  sad  letCSM  lefto 
to  the  same  parts  as  in>l^.  26,  to  whieh  may  be  added — 1,  »,  ptttseatoa  aad 
scntum ;  1,  #,  sitnation  of  the  anterior  pair  of  legs  |  2,  d,  stemem ;  I*  i^  sitea* 
tion  of  the  middle  pair  of  legs;  8,/,  sitnation  of  the  anteriw  pata:  of  wings } 
S,  df  metasternnm ;  8,  e,  sitnation  of  the  posterior  pair  of  wings ;  Ip/^i 
of  posterior  pair  of  legs ;  4,  abdomen. 


BM  QfSBOTA. 

At  its  nuaimim  of  daTalapment  it  onnuata  of  four  piaoM  abora 
mnd  sight  bslon,  to  wluob  Audauin  appliu  tha  dudh  Fiwiutmo, 
ScDtuD),  SoDtallumi  Mid  Ptataoutalliip],  to  the  iipp«r  pleoaa,  or  targuto ; 
and  Pamptera,  Stsnum.  Bpiitaroa,  Epiman,  and  Hedifuroa,  to  tbs 
moBoatemam.  Tha  toaiathorax,  aa  it  bavv  the  poitoiior  wiogi,  U 
wall  daveloped  in  thoae  inaaeta  whioh  poaaaaa  tbeio,  but  wbera  Uiaj 
are  waotisg,  aa  in  tha  order  i>iplcra,  it  ia  of  imall  aica.  Ita  uppar 
■urfaoa  ia  oallad  Matanotun,  and  tha  qndar  lurfua  UaUatemuiii. 
When  parfisat  it  contain*  the  lanie  number  of  porta  ai  the  meaothoimx. 
To  Uua  aa^mant  ata  atlaabed  tha  poaterior  pail  of  legi. 

Tha  ntnoui  parta  of  the  thoru  will  paiiiapi  be  better  undeirto 
by  their  being  plaoad  in  a  tabular  fonn,  thua— 

{Prteaontum. 
Scutum. 
Seutallam. 
PoatBCutellum. 
p^j  f  Sternum. 

Proatamum.     j  g^___^ 
FoTca,  called  Antefuroa. 

{PnBKutum. 
Scutum. 
Scutellum. 
FoatacuteUum, 
rParaptara. 


Feotua,oi  

Heaoataraum.    |  Epiitetna. 
LBpimen. 
Furoa,  eaUed  Hedifuica. 

rPneecutum. 
Tergum,  or      I  Soutum. 
Malanotum.     "S  Soutellum. 

I  Poetscu  tellum. 
rPeraptera. 


Peotui 


J  St 


Hstaaternuni.    1  Epirtarax 
I  Epbnera. 
^     Furca,  coJled  Poatf  urea. 
Front  the  thorax  we  we  naturally  lad  l«  the  winga  and  legs  of 

The  gTMter  portion  of  the  iniact  tribe  poaiea  four  wingi  i  aome 
however  only  poneu  two,  and  othera  are  quite  deatitute-  These 
organs  eonaiat  of  two  membranea  applied  oloaely  together,  and  inoloeiDg 
numerona  nerruiea  or  hoUow  tubea  which  contain  traobea. 

Tha  Tarione  detariptioDS  of  wings  may  be  described  nnder  the 
followingheads— Elytfa.Tegniiiia,Hemel;tra,andHalterea.  Thetenn 
(Ijitta  ia  applied  to  the  anterior  winga.  "  When  they  u*  without 
□srvurca  aod  uniformly  of  a  tbiakar  and  harder  substanoe  than  mem- 
bn>ae,"  the;  are  peculiar  to  the  Otlvnttfra.    [CoLlonB&a.] 

Tegmina  is  the  name  applied  to  tha  upper  organa  of  fligbt  when  of 
a  uniform  CDriaoeoua  texture,  and  turniahed  with  narfurea  aa  in  the 
OrdiopUra.    [O^iaonuu.] 

Uetnelytra,  tha  upper  organs  of  flight  when  thv  < 
tha    haae    and    membranous    at   tlie   apes,  m  In 

[HE1II17IH1.] 

The  Halteiaa  are  two  minute  organa  lituated  babind  tbe  wings  ol 
Dipterous  Insects,  and  supposed  to  repraeent  (he  psaterior  wings;  they 
eonaiat  of  a  slender  stalk  with  a  round  or  oral  knob  at  tha  extremity. 

The  Lege  in  true  Inaaota  we  invariably  six  In  nnmhar,  bat  In  otvtaiD 
buttarfliaa  tha  anterior  pair  an  minute.  Baoh  le^  eonaista  of  a  Coxa, 
Trodiauter,  Femur,  Tibia,  and  Taiaua,  all  of  which  parts  are  flgored 
sail  desorib«d  in  the  article  Couortana. 

The  AlidDmen.  Although  the  nine  segmenia  which  oompoaa  ttw 
ilijonien  are  genendly  distinct  in  lame,  we  aeldom  find  muv  than 
ssTen  or  oght  niible  Joints  in  the  perfect  insect,  the  remaining  one 
or  two  being  generally  hidden,  and  in  &ut  oonTsrted  into  parla  ^  tha 
e^ans  of  gsneimtioB.  The  number  of  Ngmauta  to  the  aiidomen 
iometiiiiea  diflbrs  in  the  males  and  tematee  of  the  aams  insect,  aa  in 
the  Aculeate  J^nMaopMrs.  As  theee  asgmeDts  in  tha  perfect  insect 
bear  no  otgana  of  loooaution,  theyiara  of  a  more  simple  atructnre 
than  those  of  the  Uuimx,  nnn»irtinn  elueSy  of  an  upper  plate  called 
the  Donum,  and  an  under  plate  called  tbe  Tenter. 

The  sabetanae  of  the  abdomfaial  segmeota  ia  almoit  invariably  leaa 
bard  and  more  flexible  than  that  of  <&»  head  and  thorax. 

In  tha  CyMfMra  and  MtmifUra,  when  the  upper  parta  are  pro- 
IMed  by  alyba,  or  hantdytni,  tbsy  wa  aofta  than  on  tha  nndar 
mrfsce  which  is  exposed.  In  certaio  spooiea  however  where  the 
elftta  do  not  oarer  the  abdoalen  they  are  of  the  aame  anbatance 
Uuaughont,  aa  for  instanoe  in  the  SlapkiAiaida  and  aerenl  minor 
gfoopa  of  Goleoptorooa  Inaeots.  The  artiaulstlon  of  tha  abdosnou  to 
the  tiionuc  nffon  aome  ourioDa  modifications,  some  of  which  are  oon- 
(tant  tiuonghout  whole  groupe,  and  hoioe  a&rd  diatingniAing 
cbancter*.  Wlusi  tha  abdomen  is  oloeely  qipliad  to  tbe  thotas  it  ia 
Isnned  MMla;  and  when  the  fint  eagnieot,  or  main,  ia  nanow  and 
thnrdad,  Md  frama  a  kind  of  stalk,  ft  k  tamsd  petiidate. 


The  abdomen  ia  often  fttmished  with  appendages  at  ita  extremity; 

thus  in  tha  Elarwig  (in  which  Bfr.  Westwood  diecoTered  one  more 
than  the  usual  number  of  s^ments)  there  la  a  pair  of  foroepa  which 
serve  aa  weapons  of  defence,  and  in  the  male  lei  of  PatuTf<t,  whom 
the  apex  ofUte  ibdomaa  is  considerably  elongateil  there  is  also  # 
pair  of  forceps.  In  the  Drsgon-Flies  thereare  email  Ibtteqed  Kppen4- 
agee,  and  likewise  in  the  Stafhyiitiida,  which  are  csUed  Styleta. 
Indeed  tha  varicua  kinds  of  appeudagci  are  t«o  numerous  to  be  here 
described,  but  are  noticed  in  the  accounte  of  the  various  groups  of 
insects  contained  in  this  work.  The  modiflcationa  of  the  ovipositor 
are  likewiie  notioed  where  they  occur  in  the  different  groups.  When 
it  Is  of  a  long  and  oompressed  form  it  is  termed  ensate  ;  and  when 
it  eonaista  of  seTsral  tubes  retractile  within  each  other,  like  the  pieces 
of  a  telescope,  it  is  called  telesoopiform.  The  term  aculeifonn  is 
applied  to  tbia  organ  in  the  Hymenoptatoua  Insacta, 

We  DOW  come  to  tha  internal  anatomy  of  insects. 

The  Digestive  System  of  insecta  is  well  developed,  and  eonsiste  of 
an  intealiinal  canal,  in  wbich  a  crap,  gixzard,  ilomach,  and  small 
intestine  are  generally  distinct ;  but,  ae  in  the  highur  orders  of  «nim«l«, 
these  pacts  vary  aooordiag  to  the  natore  of  the  food. 


0,  ilsainl  j  4,  atomaoh ; 

In  a  predaoeouB  beetle  (OieiMfefa)  the  intestinal  oanal  paMsa  nearly  , 
■tiai^t  through  the  body,  the  «asopbagua  dilatas  into.*  wide  crop, 
which  is  suooeeded  by  a  minut*  gisMrd,  and  than  bj  the  ttomiMh, 
which,  aa  well  as  the  crop,  is  covered  by  nuaeroui  mmnta  Ibllialaa ; 
al  the  pyloric  extremity  of  the  stomach  tbe  biliary  duota  pour  their 
aaoietion  into  the  cavity  through  four  oriBoee,  whioh  are  siturted  two 
on  aaidi  aide.  The  amall  inteatine  is  abort,  and  opens  into  a  wid* 
oolon  whish  terminate*  the  canaL 

In  a  vagatable-feeding  insect  the  Btoowoh  ia  tot  volaminoua  and 
mueh  convoluted,  and  the  biliary  duota  are  proporuonateb  leng.  In 
the  oommon  oookohafer  thne  ducts  have  the  aacreting  surfkee 
inoreased  by  innumerable  minute  seem. 

Tha  aallvaiy  glands  are  diatinot  in  many  insects. 

The  circulation  of  the  bluod  in  intscta  is  carried  on  in  part  bj 
meana  of  diattnat  vessels,  and  in  part  by  ohanoels  eioavatad  in  tin 
tiaauee.  Its  central  organ  is  the  dorsal  veeaal,  which  is  segmmtally 
divided ;  tbe  oompartments  are  separated  b;  valvee,  which  do  not 
allow  the  blood  to  pass  in  any  other  direction  than  from  behind 
forward.  This  eegmeotal  diiiaion  however  in  tha  perfect  ioeaot  doe* 
not  extend  into  ue  thorn,  tbe  doraal  veaaal  in  that  region  being 
oonverted  into  an  aortic  truiilt,  which  carriea  tbe  blood  onwards,  that 
it  may  be  distributed  to  tbe  head  and  tboradc  appendages.  From 
theae  it  returns  backwards  along  the  limba  and  body  to  r»aater  the 
dorsal  vaseel,  either  by  veins  which  open  into  its  asTeial  chamber^ 
or  bj  larger  veaaels  that  cillect  the  whole  te  convey  it  into  the 
poaterior  chamber.  In  ita  oouiae  however  it  is  brought  into  very 
oloeerelation  with  the  air  that  is  conveyed  through  tbe  whole  interior 
of  the  body  by  the  oomplak  tracheal  ^patatua  i  for  it  appears  from 
recent  observationa  that  tb*  blood  not  only  bathee  tbe  exterior  of  the 
air  tubes,  but  move*  through  that  spoga  bistwean  the  oater  and  inner 
membnmea  in  whioh  a  epiial  elawent  wind*  (aa  in  (he  spiral  veaeds 
•*■  -  •■  -1  being  oloaed  b;  laletal  piwMora. 

mplez  iTrtem,  whkli  ii  dirtributad  witb 
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IKSECTA. 


INSECTA. 


tlie  mont  elaborate  minutenesa  throughout  the  body,  commencmg  from 
lateml  Stigmata,  or  breathing  pores,  of  which  each  segment  normally 
contains  a  pair,  though  some  of  them  are  frequently  dosed  up,  so  that 
the  number  is  greatly  reduced.  Between  all  the  parts  of  the  system 
there  is  the  freest  communication ;  and  in  some  parts  of  it,  especially 
in  insects  of  rapid  flight,  we  find  the  air-tubes  dilated  into  lai^  air- 
sacs,  which  both  nerve  as  reservoirs  of  air  and  contribute  to  diminish 
the  specific  gravity  of  the  body.  By  this  extraordinary  development 
of  the  respiratory  system  the  apparent  imperfection  of  the  circulating 
apparatus  is  compensated,  since  the  chief  demand  for  a  very  rapid 
movement  of  the  blood  in  animals,  which  (like  birds)  put  forth  a  vast 
amount  of  muscular  energy  and  activity,  arises  not  so  much  out  of 
the  demand  for  nutrition  as  from  the  necessity  for  a  constant  supply 
of  oxygen  to  the  tissues,  which  is  here  provided  for  by  the  penetration 
of  the  air  itself  into  their  substance. 


Fig.  29. 


Fig.  SO. 
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Tig.  29,  Nervona  fiyatem  of  the  Common  Cookchafcr  (MeMontha  vulgaris), 
TSg.  SO,  Nervous  System  of  a  Caterpii^'i'i  o'  Larva. 

The  nervous  system  in  insects  consists  of  a  double  nervous  chord, 
which  is  situated  in  the  Tentral  portion  of  the  body  (being  the  reverse 
in  this  respect  to  the  vertebrate  animals).  This  double  chord  is  joined 
at  intervals  by  ganglia,  which  in  larvse  correspond  in  number  to  the 
joints  of  the  body,  namely,  thirteen.  As  the  larva  is  about  to  assume 
the  pupa  state  the  abdoxninal  ganglia  gradually  approach  the  thorax, 
and  consequenilv  are  nearer  to  each  other,  a  circumstance  owing  to 
the  longitudinal  contraction  of  the  segments  at  this  time,  at  least 
such  is  the  case  in  Lepidopterous  larvae.  In  the  pupa  state  the 
ganglia  are  stUl  more  approximated,  and  the  nervous  chords  are 
curved  and  distorted :  the  same  number  of  ganglia  however  are 
genendly  to  be  found ;  but  in  the  imago  state  of  Coleopterous  Insects 
several  of  the  ganglia  have  become  confluent,  so  that  the  number  is 
considerably  induced.  In  the  Common  Cockchafer  {MdoUmtha  vvl- 
fforii),  which  may  be  taken  as  an  illustration  of  the  general  character 
of  the  nervous  system  in  insects,  there  is  one  large  transverse  ganglion 
in  the  head,  consisting  of  two  chief  portions  joined  latendly,  and 
which  are  expanded  on  their  outer  side  to  form  the  optic  lobe.  From 
this  laige  transverse  ganglion  the  two  nervous  choi^  extend  down- 
wards and  backwards,  and  form  a  ring  which  encircles  the  cesophagus, 
beneath  which  they  are  united  by  the  second  ganglion.  These  two 
ganglia  together  send  o£f  the  nerves  which  supply  the  variotis  parts 
of  the  head  and  its  appendages,  the  trophi,  antennse,  &c.  From 
the  lower  part  of  the  second  ganglion  the  nervous  chords  are 
continued  to  the  thorax,  where  we  find  three  laige  ganglionic  masses, 
from  whicti  all  the  nerves  which  supply  the  thorax  and  abdomen  have 
their  origin. 

The  development  of  the  organs  of  sense,  and  especially  of  the 
▼isual  apparatus,  attains  a  high  degree  of  development.  The  eyes 
are  here  aggregated  into  lai^e  compound  masses,  usually  of  nearly 
hemispherical  form,  which  are  so  large  as  to  occupy  a  considerable 
part  of  the  sides  of  the  head.  The  structure  of  each  individual  eye 
(which  is  nearly  of  cylindrical  form)  seems  most  perfectly  adapted  to 
bring  to  a  focus  the  rays  which  impinge  upon  it  in  the  direction  of 
its  own  axis,  and  by  the  mode  in  which  the  single  eyes  of  each 
hemispherical  mass  are  duposed,  the  range  of  vision  is  extended  in 
every  direction,  although  Uie  eyes  themselves  are  perfectly  motion- 
less. This  multiplication  of  cyUndrical  eyes  predsely  similar  to  each 
other  to  gain  an  end,  which  is  answered  in  vertebrated  animals  by  a 
single  globular  eye,  endowed  wiUi  the  power  of  motion  on  either 
sideii  k  ia  remarkable  accordance  with  the  general  plan«of  structure, 


characteristic  of  the  Artieulaiat  and  is  sometimes  carried  to  a  most 
wonderful  extent ;  the  number  of  single  eyes  in  a  common  House- 
Fly  being  4000,  in  the  Cabbage-Butterfly  17,000,  in  the  Dragon-Fly 
24,000,  and  in  the  Hordella-Beetle  26,000.  Besides  the  great  com- 
pound eyes  most  insects  have  a  few  simple  eyes  disposed  on  the  top 
of  their  head,  in  the  narrow  space  between  the  aggregate  masses, 
which  appear  to  be  of  considerable  use  in  directing  their  upward 
flight  There  can  be  no  doubt  that  insects  are  possessed  of  the  sense 
of  hearing,  for  though  the  precise  organ  which  is  subservient  to  it 
has  not  been  determined,  there  is  ample  evidence  that  they  are  guided 
and  influenced  by  sounds,  one  of  the  most  striking  instances  of  which 
is  that  the  male  of  some  insects  (such  as  Oicadcg,  Crickets,  &&),  emit 
peculiar  sounds,  which  attract  the  females  to  them.  These  sounds 
are  produced  entirely  by  mechanical  means,  and  cannot  be  regarded 
as  vocal.  It  would  seem  probable,  as  has  been  hinted  above,  that 
some  part  of  the  base  of  the  antennas  is  the  auditory  organ.  There 
is  similar  evidence  that  insects  possess  the  sense  of  smeU ;  thus  the 
Flesh-Fly  deposits  its  eggs  in  the  thick  fleshy  petals  of  the  StaptUa 
(Carrion-Flower),  deceived  by  its  odour,  which  resembles  tainted  meat. 
The  sense  of  touch  is  very  delicate  in  some  insects ;  such  is  the  prin- 
cipal purpose  of  the  antennas,  and  the  feet  in  some  cases  are  funushed 
with  peculiar  oipms,  such  as  a  soft  cushion  or  a  delicate  expanded 
sucker,  that  is  adapted  to  receive  tactile  impressions  from  the  substances 
to  which  it  is  applied. 

The  muscular  system  of  insects  is  highly  developed,  being  entirely 
made  up  of  the  striated  muscular  fibre  in  its  most  perfect  form,  and 
consisting  not  only  of  muscles  for  the  contraction  and  elougation  of 
the  trunk  by  the  approximation  or  separation  of  its  segments,  but 
also  of  numerous  muscles  which  give  motion  to  the  legps  and  wings. 
In  insects  of  rapid  and  powerful  flight  these  latter  are  so  higUy 
developed  as  almost  to  fill  the  cavity  of  the  thorax.  The  joints  are 
for  the  most  part  constructed  so  as  to  admit  of  but  two  kinds  of 
movement,  namely,  flexion  and  extension ;  and  the  muscular  apparatus 
has  consequently  not  that  variety  of  action  which  is  seen  where  the 
ball  and  socket  joint,  which  permits  movements  of  circumduction, 
takes  the  place  of  the  simple  hinge  joint.  Nevertheless  there  are 
no  animals  which  surpass  insects  in  conmiand  over  the  oi^ns  of 
flight.  "  Even  the  swallow  cannot  match  the  dragon-fly,  which  often 
eludes  its  feathered  pursuer  as  it  can  fly  backwards  and  forwards, 
right  or  left  without  turning.  When  we  compare  the  space 
traversed  by  an  insect  in  a  given  time,  with  the  dimensions  of  its 
body,  we  find  it  vastly  exceeds  the  similar  ration  in  the  bird,  and  thus 
we  perceive  that  the  locomotive  powers  of  insects  are  far  higher  than 
those  of  any  animal  whatever. 

"  This  power  is  most  remarkably  developed  in  the  orden  Neturoptera 
(Dragon-Flies,  Termites,  &&),  and  HymmopUra  (Bees,  Ants,  Aa),  and 
it  is  remarkable  that  these  are  the  very  orders  in  which  we  find  the 
most  extraordinary  manifestation  of  those  instinctive  tendencies,  the 
high  development  of  which,  with  an  almost  complete  absence  of 
intelligence,  is  a  striking  characteristic  of  the  articulated  series  in 
general,  and  of  the  class  of  insects  in  particular. 

'*  These  tendencies  may  be  considered  as  dependent  upon  an  asso- 
ciation between  sensory  impressions  and  muscular  movements,  n^hich 
arises  from  the  original  constitution  of  the  nervous  systems  of  these 
animals ;  and  they  may  thus  be  reguded  as  necessities  of  their  nature, 
not  in  the  least  indicative  of  intelligence,  design,  or  voluntary  choice 
on  their  own  parts,  but  rather  indicating  the  wise  adaptation,  by 
which  they  have  been  constructed  to  won:  out  plans  of  most  admi- 
rable elaborateness  with  the  most  wonderful  perfection.  Now  these 
and  all  other  instinctive  actions  have  for  Uieir  object  the  maintenance 
of  animal  life,  as  distinguished  on  the  one  hand  from  the  mere 
organic  life  of  plants,  and  on  the  other  from  the  mental  or  psychical 
life  of  higher  beings.  And  thus,  if  we  consider  the  ftnim^l  kingdom 
as  holding  an  intermediate  position  between  the  vegetable  world  on 
the  one  side,  and  the  domain  of  mind  on  the  other,  we  should  be 
led  to  regard  the  class  of  insects^  and  especially  the  orders  Neuroptera 
and  ffjfmenoptera,  as  its  type."    (Carpenter). 

Insects  are  endowed  with  great  powers  of  multiplication ;  this  is 
accomplished  with  only  one  exception,  by  means  of  the  sexual  process 
of  generation.  The  exception  referred  to  is  that  of  the  Aphit  [Aphis], 
which  is  capable  of  propagation  by  a  process  that  appears  to  be 
analogous  to  that  of  gemmation  amongst  the  lower  Anima.1|p. 

The  eggs  of  insects  are  extremely  variable  in  shape :  tho  more 
common  form  is  oval ;  they  are  however  often  round,  sometimes  cylin- 
drical.  Those  of  the  common  white  butterfly  are  conicaL  In  many 
moths  they  are  lenticular.  The  eggs  of  Memerobiui  and  several  other 
insects  are  placed  upon  footstalks. 

The  surface  of  the  eggs  is  generally  smooth  or  nearly  so,  but  it  not 
unf  requently  happens  that  they  are  uneven,  and  display  a  great  variety 
of  sculpture. 

White,  yellow,  and  green  are  the  predominant  colours  of  the  eggs 
of  insects :  they  are  deposited  in  various  situations,  but  always  where 
the  young  larvas  may  find  appropriate  food  when  hatched.  Thus  we 
often  find  them  attached  to  the  leaves  or  stenu  of  plants.  The 
lehnmmtmidm  deposit  their  eggs  in  or  on  the  bodies  of  caterpillars, 
and  their  larvas  when  hatched  feed  upon  these  Miiiwai^ 

No  insects  come  forth  from  Ihe  egg  in  their  perfect  condition,  and 
their  state  in  many  cases  at  the  time  of  their  being  hatched  is  quite 


emtnyonl^  m>  thmt  it  ii  nnullj  not  until  >  lariea  of  rei^  oonddtnble 
ohangM  Imto  takan  pboa  in  eitenuJ  oonfigimUon  uid  mtonul  (truc- 
tora,  together  oonitituting  irbat  ii  known  *i  the  Uetunorphoa*  (hit 
the  oompleto  derelopmeDt  of  the  apecifio  ^p«  ii  attuned.  The 
mmoimt  of  this  metamoiphoaii,  uid  tha  mode  in  which  it  ia  boooid- 
plidud,  nury  oonaiderab';  in  the  different  orden  of  insects ;  but 
these  itine  kts  luualhr  marked  out  more  or  leaa  diitinctly  in  the  life 
of  eaoli  mdlTidiuL  The  term  '  Larva.'  in  the  ordinary  language  of 
Entomology,  it  applied  to  the  inaeot  from  the  data  of  itt  eaokpe  from 
the  egg,  np  to  the  time  when  the  wingi  begin  to  appear  j  the  term 
'  Pupa '  ia  in  like  manner  employed  to  mark  the  period  during  which 
it  i*  aoquiriDg  wing* ;  and  from  the  time  wheo  theae  and  other  orgaoa 
ch&TBctenstia  of  its  perfect  itate  ore  complete,  it  ii  apoken  of  as  the 
'Imago.'  Tha  grade  of  develapment  however  at  which  the  inaeot 
comes  forth  from  the  egg  is  very  different  in  the  several  orders  and 
families.  In  all  oasea.the  embryouic  mass  within  the  egg  is  Srst  oaH' 
Terted  into  a  footleaa  worm,  resembling  tie  higher  BnUnoa  or  the 
inferior  Amulida  ia  its  general  organisation,  but  posseising  the 
number  of  •urmenta,  thirteen,  which  is  typical  of  the  class  of  InsecU. 
Suob,  in  the  DipUra  and  Hyoawpttra,  and  in  some  of  Um  OoUopttra, 
is  the  condition  of  the  Urva  at  the  time  of  its  escape  from  the  egg ; 
and  it  is  remarkable  that  many  of  the  Uttk  of  Uie  first  of  the« 
gronpa  resemble  SnbBoa  in  their  paraaitio  habits.  The  head  in  larva 
of  this  kind,  which  are  known  ae  maggots,  differs  but  httle  from  the 
segments  of  the  body,  the  eyes  in  many  oaaes  not  being  developed, 
and  the  mouth  boing  furnished  with  a  merfl  suctorial  disc-  la  the 
LfpidopUra  and  moat  of  the  Cbleoftera  however,  the  larva  at  the  lime 
of  ita  escape  poaeasas  the  rudimants  of  the  three  pairs  of  thoracic 
legs,  although  they  are  little  else  than  simple  olaws,  save  in  the  caroi- 
voroQB  beetles ;  whilst  in  addition  to  these,  several  of  the  abdominal 
segments  are  furnished  with  fleshy  tubercles  or  prolegs,  generally  to  | 
the  number  of  four  or  Ave  pairs,  which  are  peculiar  to  the  larva  state. 
In  suoh  lama,  which  are  commonly  deugnated  as  '  Caterpillars,'  wo 
observe  a  remarkable  equality  in  Uia  different  segments  both  as  to 
size,  form,  and  plan  of  construction,  wbichreminds  us  of  \heAnndida. 
The  alimentary  canal  occupies  nearly  tha  whole  of  the  cavity  of  the 
body,  and  passes  vrithoutfleiura  fiom  one  and  of  it  to  tha  other.  The 
eompartmente  of  Uie  dorsal  vessel,  the  respiratory  oi^ans,  the  nervous 
centres,  and  the  muscular  bands,  are  repeated  with  groat  regularity, 
and  there  is  as  yet  no  distinction  between  the  thoracic  and  abdominal 
portions  of  the  trunk.  The  head  however  is  usually  protected  by  a 
horny  covering,  and  is  provided  with  simple  or  clustered  ejea  like  those 
of  tha  higher  Anndida  and  Myriajtoda,  and  the  mouth  is  fuminhed 
with  powerful  cutting  jaws  for  the  division  of  tha  food,  which  is 
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it  has  attained  a  higher  grade,  in  whioh  it  prsaenta  a  close  rasemhlanoe 
to  its  parents  in  almost  every  particular  save  the  want  of  wings,  it 
cannot  be  regarded  as  having  the  charaoteristios  of  a  real  larvs.  This 
is  the  ease  too  with  some  of  the  Caltopttra,  in  which  we  find  a  con- 
sideiahle  yariety  as  regards  the  stage  of  development  at  which  the 
embryo  quits  the  ovum.  In  the  true  larva  ooodiCion,  the  whole 
energy  seems  concentrated  upon  the  nutaritive  functions ;  the  quantity 
of  food  consumed  is  enormous,  and  the  inmease  in  the  bulk  of  tho 
bod;  is  very  rapid.  During  this  rapid  growth  the  <*terpillar  throws 
off  and  renews  its  epidermis  several  times,  but  the  larva  of  Ui« 
Bymaupltra  and  Dipltra  do  not  uodei^go  tiiis  exuviation  until  they 
pan  into  the  pupa  state,  thsir  integuuBnt  heing  sotl  enough  to  yield 
to  the  distension  from  within. 

Thepiinoipal  variations  in  the  larvte  of  Insects  have  been  arranged 
Id  tha  following  tabular  form  by  Hestrs.  Eirby  and  Spenoe  ('  Intn>> 
duotdon  to  Entomology,'  voL  iiL)  : — 
L  LarvEB  without  legs. 

L  With  s  oomeous  head  of  determbate  shape. 

Coleopterous  and  Hymenopterous  Apods— (TuIickIce.    Som« 
Tiytlaria,  ^,  among  the  JHpUra. 
iL  With  a  membruioiia  head  of  determinate  shape. 
(ifnKviis,  Sgrphida,  and  other  Dipltra.) 
II.  Larvn  with  legs. 

L  With  legs  onty  and  without  an  anal  proleg. 
(tfearopttra  and  many  Coleoptera.) 

1.  Joints  short  and  conical     {Shirr,  Cerambycida.) 

2.  Joints    long   and   sub&liform.      {^aphylima,    Ooeciti^ia, 

Citindtla,  &0.) 
il  Prolegs  only.      (Many  Tipvlaria,   and   aome   subcutaneous 

LepidopterouB  larvie,  ftc.) 
iiL  Both  legs  and  prolt^s.      (L^idoftera,  Serri/tra,  and  soma 
Coleoptera.) 
1.  Without  daws.    (Serrifera,  &«.) 
Z  With  daws.    (Ltfideiilera,  Ac) 
In  tha  Pnpa  state  insects  exhibit  two  principal  modifioations :  those 
which  ia  general  form  resemble  their  larvee,  and  Uioss  which  are 
wholly  unlike  their  lorvs. 


^,  SA,  a  ColsepteiouB  Larva  {mtplarvi),  Fift  38,  Larva  of  sa  Hcmip- 
tctcua  iBieot  (Ztlw).  Kf.  S),  Lam  d[  a  Diplersu  Inseet  {Vuta\.  lig.  39, 
Larra  of  ■  L^Aoptstoni  ISHCt  {SrUiiii]. 

ntually  vegetable  in  its  nature.    In  the  Orthopterous  and  Hemipte- 
lous  orden  however,  these  stages  of  development  ore  poised  through 
within  the  egg,  and  as  the  young  insect  doe*  not  emerge  thenoe  until 
■AT.  Bua.  DiT.  Toc  m. 


Fig.* 


,  PapaefaBntl 


Tlie  former  of  thess  dividons  Burmeistar  subdivides  into  incomplete 
pupn  and  sub-incomplete.  Incomplete  puMB  sie  those  without  alary 
appendages  :  to  thaee  belong  the  Mce  and  Bugs  {PediaUui  and  Ointx 
Itctuiarim).  Sul^iacomplete  pnpa>  are  those  which  posseu  rudiments 
of  wingo.  These  comprise  all  the  pupn  of  the  winged  genera  of  the 
orders  Beniftlera  and  OrAopltra. 

In  the  sBOoad  division,  oompriong  those  insects  in  which  there  is  a 
complete  metamorphosis,  the  pupa,  with  very  few  exceptions,  (■ 
inactive,  and  does  not  take  the  least  nourishment.  They  are  divided 
into  Pupa  Coarctata,  or  those  which  an  covered  with  a  case  in  which 
no  traces  of  the  future  insect  can  be  perceived,  as  in  Mutca  and  many 
otier  Dipterous  Insects;  Pupa  Obteota,  where  the  thorax  and  abdomen 
are  distinct  and  inclosed  in  a  homy  case,  as  in  tha  Lepidoptira  ;  and 
Pupa  Inoompleta,  where  the  parts  are  covered  by  a  membrane,  bnt 
distinct,  as  in  the  order  Hymeruyptern  and  some  Dipterous  Insects. 

In  the  CoUapiera.  Leptdoftera,  Hymtnopttra,  Diplva,  and  some 
Nturoplera,  the  pupa  state  is  one  of  complete  inactivity  as  regards 
oil  manifestations  of  animal  life;  although  tha  formative  pmcesses 
ore  carried  on  with  extraordinary  energy.  The  imperfect  larvio  of 
these  orders  are  truly  embryonic  in  their  condition ;  and  the  processee 
of  development  whioh  were  commenced  in  the  egg,  and  which  were 
then  only  carried  far  enough  to  enable  the  lorvn  to  come  forth  and 
obtain  their  own  nutriment,  are  now  continued  nt  the  expense  of  the 
food  which  they  have  collected  and  stored  up  within  their  bodies  ;  so 
that  the  passage  into  the  pupa  state  in  suoh  oaies  may  he  fairly 
likened  to  a  re-entronce  into  the  egg.  Tho  pupa  it  inclosed  fn  the  liwt 
■kin  exuviated  b;  the  larva,  whioh,  inatead  of  Iwing  tLrown  <tU,  liiiis 
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up,  and  rtmsins  to  MioMe  th«  proper  ikin  of  the  pupa  iluit  ie  formed 
beneath  it;  and  fat  addition  to  thifl,  it  is  frequently  proteoted  by  a 
•ilken  oooood,  the  oonatraotion  of  which  was  the  Jaat  aot  of  larral 
life.    The  duration  of  the  pupa  oondition,  and  the  rate  at  which  the 
deTelopmental  changes  take  pUce,  vary  oonaiderably  in  different  oases 
-Htome  insects  remaining  in  this  state  for  years,  while  others  pass 
through  it  in  a  few  days  or  hours ;  in  both  cases  howcTer  we  peroeiTe 
that  an  important  influence  is  exerted  by  external  temperature.    As 
the  state  of  the  pupa  is  one  of  rapid  transition  it  cannot  be  said  to 
haye  any  ohaiaoteristic  organisation.    The  assumption  of  the  imago, 
or  perfect  l^pe  of  insect  Ufe,  is  always  ma^ed  by  an  exuviation  of 
the  integument  which  covered  the  pupa;  and  with  this  are  cast  off 
all  the  vestiges  of  the  organs  peculiar  to  the  larva  state,  while  the 
wings^  the  true  legs,  the  compound  eyes,  the  antennae,  the  complete 
masticating  or  suctorial  apparatus,  and  many  other  oxgans  are  now 
revealed  for  the  first  time  in  all  those  whose  pupa  condition  was 
inactive.    The  wings  however  are  seldom  ready  for  use  at  the  time 
of  the  insect's  emersion  from  the  pupa-case,  being  usually  soft  and 
moist^  hanging  loosely  at  the  sides  of  the  body,  and  having  none  of 
that  rigidity  which  is  requisite  to  give  them  power  of  serving  as 
oigans  of  impulsion  in  the  air.    It  is  not  until  the  insect  has  forcibly 
injected  the  trachea  with  air — by  taking  several  full  inspirations,  and 
then  making  an  expiratory  effort  whilst  the  spiracles  are  dosed — ^that 
the  wings  are  expanded;  they  then  soon  become  dried  up  by  exposure 
to  the  air,  and  by  the  cessation  of  the  circulation  which  previously 
took  place  within  them,  and  from  that  time  they  are  the  chief  instru- 
ments of  locomotion  in  all  insects  in  which  they  are  fully  developed. 
The  nutritive  apparatus  of  the  Imago  is  far  less  developed  relatively 
to  the  muscular,  nervous,  and  sexual  organs  than  it  is  in  the  preceding 
conditions ;  and  its  subordination  to  &e  offices  of  these  is  shown  by 
the  fact  that  many  insects  take  no  food  whatever  after  their  last 
change,  the  sole  purpose  of  their  existence  in  their  perfect  state  being 
the  propagation  of  the  race  by  the  generative  process.     In  many 
instances  the  duration  of  the  imago  state  is  very  brief,  even  when 
that  of  the  preparatory  periods  has  been  veiy  long,  as  in  the  case  of 
the  £pk&nera  (Day-Fly),  which  usually  dies  in  a  few  hours  after  its 
last  change ;  although  the  teim^  of  its  previous  life  as  a  larva  and  an 
active  pupa  has  not  been  less  than  two  or  three  years:  and  even 
when  the  length  of  the  life  of  the  perfect  insect  is  much  greater,  as 
in  bees,  wasps,  &c,  it  seems  to  have  a  special  relation  to  the  nurture 
of  the  ofispring,  which  are  tended  and  supplied  with  food  during  the 
whole  of  the  liurva  state.    In  the  Ant  tribe  the  neuters  do  not  acquire 
wings;  and  some  of  them,  which  are  two  or  three  times  the  size  of 
the  rest,  and  are  somewhat  differently  formed,  are  characterised  as 
'soldiers,'  their  special  office  being  the  defence  of  the  nest  rather 
than  the  nurture  of  the  young.    Among  the  Termites  (White  Ants) 
however  the  soldiers  appear  to  be  pupae  arrested  in  their  development^ 
whilst  the  'workers'  have  the  chancters  of  permanent  larvae.    In  the 
Apterous  orders  of  insects  we  find  some  tribes  undergoing  a  regular 
metamorphosis,  which  is  complete  in  every  respect  save  the  non- 
development  of  the  wings.    Thus,  the  larvae  of  the  PuUx  (Flea)  are 
footless  worms,  which  afterwards  pass  into  the  pupa  state,  spinning 
for  themselves  a  silken  cocoon ;  in  this  they  remain  inactive  for  about 
twelve  days,  after  which  the  imago  comes  forth,  having  the  rudiments 
of  wings  attached  to  the  second  and  third  segments  of  the  body, 
though  without  any  proper  distinction  of  thorax  and  abdomen.    The 
PediaUut  (Louse),  Podura  (Spring-Tail),  and  some  other  Aptera  how- 
ever undergo  no  metamorphosis,  coming  forth  from  the  egg  in  the 
condition  in  which  they  remain  all  their  Uvea,  and  this  being  far  from 
the  type  of  the  perfect  insect  (Carpenter, '  ^dndples  of  Physiology.') 

We  now  come  to  speak  of  the  classification  of  Insects.  As  the 
various  order*  of  insects  are  noticed  under  their  respective  headings^  at 
present  we  shall  confine  ourselves  to  the  arrangement  of  these  orders. 

The  orders  of  inseots  have  bean  so  variously  arranged  by  different 
authors,  that  to  give  an  outline  of  the  views  even  of  the  more  cele- 
brated would  occupy  much  space ;  we  will  therefore  select  the  most 
distinguished  of  these  systems : — Firstly,  that  of  Linnaeus,  whose  sub- 
divisions are  founded  upon  the  substance  and  position  of  the  wings ; 
next^  that  of  Fabricius,  where  the  parts  of  the  mouth  have  been 
selected  in  the  division  of  this  class  into  orders;  then  that  of  Bur- 
meister,  where  no  particular  part  or  eharacter  has  been  chosen,  but 
where  tiie  orders  are  estabUshed  upon  an  aggregate  of  characters ;  and 
lastly,  that  of  Mr.  Westwood. 

The  orders  of  inseots  are  thus  charaeterisad  by  Linnaeus : — 

Superior  wings  crustaoeous,  with  a  straight 

suture CoUoptera. 

Superior  wings  semicrustaoeous,  incumbent    .  Ifemiptera. 

All  the  wings  with  scales      ...  .  Zepidoptera. 

All  the  wings  membranous,  tail  unarmed         .  Neuropttra. 

All  the  wings  membranous,  tail  aculeate  Htfmenoptera, 

Two  poisers  in  the  place  of  the  posterior  pair  ' 

<rf  wings         .        .        ,        .        ,  Viptera,  ' 

Without  either  wings  or  elytr«  .  .  Apteva, 

Insects  are  divided  by  Fabridus  into— 

I. — Insects  with  Biting  Months 
1.  BUndktrala,  —  Xaxilla     free,     unoovered|     and     palpigeroua. 
{floUopiira) 


2.  ITZonoto.  —  Maxilla  covered  by  an  obtuse  galea  or  lobe. 
(Ofihopttra^ 

3.  SynUtaUk — ^Maxilla  geniculate  at  the  base,  and  connate  with  the 
labium.    {Neuroptera,  &G.) 

4.  Piaata,  —  Maxilla  oomeous,  compressed,  often  elongate. 
(HymenopUr€k,) 

o.  Odonaia, — Maxilla  corneous,  toothed ;  two  palpL    {lAb^Luict.) 

6.  MiiouUa,  —  Maxilla  oomeous,  vaulted,  not  palpigeroua, 
(Myriapttdck.) 

7.  UnogoUa, — ^Maxillae  resembling  sdssors.    (Arcuihmd<if  purt) 

8.  Po^ygfonoto.— Palpi  mostly  six ;  many  Tnaxillan  within  the  li^inm. 
(laopoda.) 

9.  KUittognatha. — Msny  maxillae  without  the  labium,  dosing  the 
mouth.    (Brachyurous  Decapod  Onulaeea.) 

10.  £xo(Anat<L — Maxillas  many  without  the  Ubiam,  coveiied  by 
palpi    (Macrurous  Decapod  OruUaeea,) 

IL — Insects  with  Suctorial  Mouths. 

11.  Cfl^ssata, — Mouth  with  a  spiral  tongue  between  reflexed  palpi« 
(Lepidoptera) 

12.  Ryngota, — ^Mouth  with  a  rostrum  having  a  jointed  sheath« 
{Hemi'ptera,  Latr.) 

13.  AnUiata, — Mouth  with  a  haustellum  without  joints.  (Dipkrap 
Anoplurap  and  Trachean  Arachnida,  Latr.) 

Burmeister^s  System. 
It — /luecta  Amelabcia. 

The  larva  resembles  the  perfect  insect,  yet  it  wants  wings,  if  the 
perfect  insect  be  winged ;  tne  pupa  in  this  case  has  its  rudiments. 
It  runs  about  and  eats. 

a.  With  sucking  mouths,  which  consist  of  four  fine  setae  lying 
in  a  sheath;  palpi  are  wanting;  four  biliary  vessels^  and 
generally  a  free  prothorax. 

Order  l.-^ffemipiera. 

(.  With  mandibulate  mouths;  mandibles  and  maxillae  distinct, 
the  latter  having  palpi,  and  generally  distinct  large 
superior  lip. 

a.  Four  unequal  wings;  the  anterior  pair  leathery,  or  like 
parchment^  the  posterior  pair  folded  longitudinally,  and 
also  once  tronaverady;  prothorax  always  free;  many 
biliary  vessels. 

Order  2.— Ortikof^ero. 

ti»  Four  generally  equal  and  rarely  unequal  winA  never  folded, 
or  sometimes  none  at  aU.  In  the  first  the  nervures  are 
usually  reticulated,  and  there  are  generally  many  bUianr 
vessels;  in  the  latter  case  there  are  four  biliary  veaseu 
attached  to  the  intestine ;  prothorax  sometimes  me,  some* 
times  not. 

Order  8. — JHetyoptera. 

II. — Imecta  Mekibola, 

The  larva  consists  of  thirteen  segments,  dther  with  or  without  legs ; 
the  pupa  is  inactive,  or,  if  it  moves,  it  takes  no  food. 

a.  Four  equally  large  or  equally  long  wings  with  lettoulated 

nervures ;  mandibulate  mouths ;  few  biliary  veaseli^  rardy 
more  than  eight ;  prothorax  always  free. 

Order  4. — Nevropkra, 

b.  Wings  always  unequal,  the  posterior  pair  sometimes  wanting 

raurdy  all 

a.  Mouths  adapted  to  suddng. 

a  a.  Instead  of  posterior  wings  there  are  pedioulated  knobs ; 
yet  the  wings  are  sometimes  wholly  wanting ;  four 
biliary  vessels;  larva  without  fetet ;  a  soft  proboscis 
with  several  setae  and  a  pair  of  palpi;  prothorax 
not  free. 

Order  5. — ^Diplera. 

(  b.  Four  wings  generally  covered  with  scsles;  six  biliary 
vessels;  Itfva  with  feet  and  a  distinct  head ;  miiTiii« 
forming  a  spiral  tongue;  prothorax  not  free  but 
small,  and  dosdy  connected  with  the  mesothorax. 

Order  6. — L^idoptera, 

fi.  Mouths  with  distinct  biting  mandibles. 

a  a.  Four  naked  wings  traversed  by  ramose  nervures ;  larvae 
generally  without  head  and  feet,  but  sometimes  with 
both ;  many  biliary  vessels ;  prothorax  not  free. 

Order  7. — ffymenoptera. 

h  b.  Anterior  wings  in  the  form  of  homy  dytra ;  lama  with 
head,  with  or  without  feet;  four  or  six  biliary 
vessels;  prothorax  always  free. 

Ordm  S.—OoUopUn, 

The  first  and  seoond  of  the  above  dassifioBftioos  are  by  no  means 
natural,  nor  were  they  intended  to  be  so  by  their  respective  authorm. 
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The  former  wiui  establiflhed  when  entomology  wu,  comparativeljr 
■peeking^  in  its  infanoy ;  end  although  Fabricius  posMssed  a  more 
Intimate  aoquaintanoe  with  insecte,  yet  he  contended  that  an  artificial 
olaiwifloation  should  be  adopted  till  further  diacoTeries  had  cleared 
the  way  for  their  aatiefaetory  development,  We  cannot  feel  anrprised 
thenfore  that  thoae  ^yatemB  should  have  been  superseded  by  others 
mors  modeRk 

The  system  of  Burmeister  is  founded  upon  philosophical  prindples ; 
we  are  not  however  prepared  to  a^ree  witii  him  in  all  instances.  We 
aUude  more  particularly  to  his  order  JHetyoptera,  the  speoies  of  which 
oiighti  ire  think,  to  be  moorporated  with  the  Orthoptera. 

The  following  arrangement  is  that  given  by  Mr.  Westwood  in  his 
'  Introduction  to  the  Modem  Claasifioation  of  Insects :' — 

Class  of  Hexapod  Metamorphic  Insects. 


Sub-class,  Mouth  with  Jaws. 
(Dacnottomatck,  W.) 
Order  ffymenopterci, 
f  Osoulant  order  StrepiiptertL 
Order  Coleopter€t. 
Osculant  order  JSupUxopUrct, 
Order,  Orthopiera, 
?(nr»fwf) 
Order,  NeuroptertL, 
Order,  Trichoptera  {Pki^fganea 
alone). 

The  mutual  affinities  and  likewise  the  grade  of  perfection  of  the 
various  orders,  may  be  expressed  by  arranging  them  in  the  following 
succession : — 


Sub-class,  Mouth  with  a  Sucker. 
{AniliotUmata,  W.) 
Order,  Diptera, 
f  Osculant  order,  Momaloptera. 

1 0sculant  order,  Aphamptera, 
Order,   ffeteroptera   (inoluding 
the  Water-Bugs). 
Order,  Homapterok, 
Order  Zepidoplera, 


1.  ffffmenoptera, 

2.  Coleopterct. 
8.  Orikopterxk 
4.  Nwroptera. 


6.  ffemiptera. 
6.  JRonuypttTCk, 
7*  Ltpiw>ptctot* 
8.  IHpttra, 


The  number  of  species  of  Insects  is  much  greater  than  that  of  any 
other  class,  and  they  are  probably  as  numerous  as  all  other  forms  of 
animals  put  together.  Although  possessed  of  extnwrdinaxy  locomo- 
tive powers,  fchey  are  each  and  all  distributed  within  as  certain  bounds 
as  the  most  stationaiy  animals  or  plants.  Independent,  then,  of  its 
great  interest  as  a  part  of  philosophical  ssoology,  the  study  of  the 
range  and  specific  centres  of  the  forms  of  insect  life  beoomes  of  great 
importance  as  an  aid  in  the  definition  of  tribes,  genera,  and  species. 

Climate  and  the  extension  or  form  of  land  are  the  chief  influencee 
regulating  the  distribution  of  insect  life.  The  constitution  of  the 
soil  affects  it  also,  but  in  a  secondary  manner,  through  its  influenoe  on 
the  vegetation,  on  which  many  insects  feed.  When  from  the  inter- 
vention of  tracts  of  water,  of  mountain  barriers,  or  other  causes 
depending  on  aadent  geological  events  anterior  to  the  origin  of  the 
existing  Fauna  of  the  earth,  tracts  of  land  presenting  exactiy  similar 
conditions  of  climate  and  soil  are  placed  far  apart,  we  then  have,  not 
a  repetition  of  the  same  forms  among  their  insect  population,  but  a 
representation  by  similar  forms.  This  we  see  also  in  the  Fauna  of  the 
several  zones  of  climate  belting  mountains  at  different  heights.  Man's 
agen^  and  the  transporting  power  of  currents  of  wind  modify  the 
distribution  of  many  species  of  insects.  In  the  following  brief  glance 
at  the  distribution  of  the  principal  genera  of  insects,  examples  of  all 
these  influences  will  be  met  with. 

Coleoptertk — ^From  the  facility  with  which  insects  of  this  division 
may  be  preserved  and  transported  from  place  to  place,  we  have  more 
detailed  accounts  of  their  distribution  than  of  any  of  the  species  of 
other  orders.    The  Cicinddidai  are  dispersed  over  most  parts  of  the 
globe,  the  typical  genus  being  cosmopolitan,  whilst  other  groups  are 
more  limited.    Among  the  Oambidos  are  many  genera  peculiar  to 
Europe.    Chiatnima,  Agwwm^  and  ^suira,  are  common  to  both  hemi- 
spheres,   ffarpalui  and  Jhwhimm  are  ooemopoUtan.    OMtnaewUhna 
occurs  in  Africa  and  Chili.    The  Omnibidaf  of  Western  Asia  agree 
remarkably  with  those  of  Europe.    Eriohson  has  remarked  that  OctriEbi 
>re  very  constant  to  oertain  soiUr:  the  vertical  distribution  of  the 
species  is  also  very  constant.    The  water-beetles  allied  to  D^iicw, 
itself  universal  in  the  Old  World,  are  mostly  European :  several  of 
the  speoies  live  in  salt  or  brackish  waters.     ^ruMiff  ranges  from 
Korthem  Europe  to  Australia.     The  Brachdytra  have  their  chief 
centre  in  Europe.    The  typieal  genus  Slttphj^nuB  appears  however  to 
be  represented  everywhere :  many  species  oeour  in  South  America. 
A  species  of  AUoehara  is  found  in  Van  Diemen's  Land.    Blaier^nd 
Buprettiif  types  of  fiamilies,  are  both  eosmopolitan :  the  species  are 
often  local,  and  their  distribution  depends,  in  many  oases,  on  that  of 
certain  plants  on  which  the  larvso  prey.    Among  the  Fire-Flies  {Lam- 
pyrida)  the  genus  Xampyni,  which  ie  Baropean,  is  reprsaented  in 
the  tropics  by  Photimm,  afld  in  the  New  World  by  Aapkoma.    The 
Malaehii  are  found  everywhere,  except  in  South  America.    Ptitm$, 
a  genus  chiefly  European,  has.  a  single  representative  in  Auetralasla. 
Of  the  NeeropUkogC,  the  genera  Orppiophagui,  Strwif/ylmi,  and  Silpha 
are  found  everywhere,  ranging  from  Britain  to  China,  and  fhnn  Braail 
to  Liapland.     Biiter,  the  type  of  a  Ismily,  is  also  a  ooamopoUtan 
genua.    Byrrhua  belongs  to  the  northern  hemisphers,  and  hat  its  ehlef 
centre  in  Europe.    Among  the  Coprophagous  LameUieometf  l^a  gmas 
hodku,  though  represoited  ia  most  oonntrisa,  k  oMel^  developed 


in  temperate  regions  ,*  whilst  Ateuehui,  on  the  other  hand,  is  mainly 
tropical  Qeotrupet  is  cosmopolitan.  Copris  ranges  to  Australia, 
where  however  it  is  confined  to  the  north  coast.  Searabaut  is  sub- 
tropical Pdidnoia  is  American.  The  beauti^  Ceiotiia  appear  to  be 
of  universal  distribution.  The  strange  forms  of  Goliathus  are  South 
African.  Of  the  cockchafers,  Mdolintha  is  cosmopolitan ;  Macrotop$ 
and  AnoplognaihiUf  confined  to  Australia ;  Moplia,  with  one  exception, 
European ;  Amphiconha  is  Mediterranean ;  AnitopUa  and  Seriea  are 
natives  of  the  warm  and  temperate  regions  of  both  hemispheres,  whilst 
EuehloruB,  occupying  the  same  range,  extends  beyond  in  a  northern 
4irection.  Of  the  MdatomcB,  Blapi  and  Pimdia^  both  extensive 
genera,  have  their  chief  development  in  the  wanner  regions  of  the 
Old  World.  Of  the  Stmilytrat  Hdopt  is  cosmopolitan,  (Edmwra 
European.  Of  the  Anthicida  the  numerous  species  of  Anthiew  are 
chiefly  inhabitants  of  temperate  rogiona.  The  Blistering  Beetles  of 
the  genus  Md6t  are  very  generally  distributed. 

Of  the  ten  thousand  species  of  Weevils  the  great  genera  Centor- 
hynchua,  Oryptorhyncknty  Calandrat  Otiorhyndius,  and  Clionm  are  all 
cosmopolitan.  Platyaomia  and  Cyphiu  are  South  American ;  Brachy 
cettu.  South  African  and  Mediterranean.  Breniuij  mainly  confined  to 
the  tropical  regions  of  both  hemispheres ;  Apian  and  BhynchiiUt  chiefly 
European.  The  distribution  of  the  species  of  weevils  depends  in  a 
great  measure  on  that  of  plants. 

The  most  beautiful  and  vividly  coloured  forms  of  Longioom  Beetles 
are  mostly  tropical  The  presence  of  forests  determines  that  of  many 
of  the  genera.  Of  the  seventy  genera  of  Ckrwuhyeidos^  the  typical 
one,  Ctrambyx,  is  cosmopolitan.  Others  have  defined  centres,  as 
Clyt%a  in  Europe,  Trachydtreaj  in  South  America. 

Of  the  OkryaomeUnas,  the  typical  genus  Ohryaamela  is  cosmopolitan. 
The  presence  of  certain  plants  determines  the  distribution  oi  the 
species.  From  this  cause,  species  of  limited  distribution  are  some- 
times multiplied  far  from  their  aboriginal  centres.  Thus  Oalemea 
calmarienHt,  introduced  from  Europe  into  America,  multiplied  so  at 
Baltimore  in  the  years  1838  and  1839,  that  the  elm-ttees  of  the  district 
were  eaten  bare  by  their  larvse,  and  probably  they  will  henceforth 
become  a  constant  annoyance  in  the  New  World.  Lema  and  J>onacia 
are  instances  of  oosmopolitan  genera  having  dis^ot  centres  in  tem- 
perate climates.  Camdtt,  on  the  other  hand,  has  its  centre  in  the 
tropics. 

Of  the  Triirterot  OoceindlcB  are  found  everywhere.  Bmnor^tu  is 
Indian  and  Polynesian. 

OrthoptercL — Though  by  no  means  an  extensive  order  either  as  to 
genus  or  species,  the  Orthoptera  are  of  very  general  distribution. 
Representatives  of  the  genera  QrytUu  and  AeliHek,  the  grasshoppers 
and  crickets,  are  found  in  most  countries.  The  Locusts  are  mostly 
exotia  The  strange  PKagmae  are  mostly  tropical,  as  are  also  the 
greater  number  of  MantidtE,  known  popularly  as  '  walking  leaves. 
The  Cockroaches,  BUUUb,  are  very  geneial,  and  have  been  greatly 
diffused  from  their  original  centres  by  imintentional  human  agency. 
The  Eafwig  tribes,  Fot^ficulidm,  including  more  than  fifty  species,  are 
in  great  part  European,  but  range  even  to  Van  Diemen's  Land. 

Erichson  notices  the  curious  fact  respecting  the  Orthoptera  of  Van 
Diemen's  Land,  that  only  one  fourth  of  the  speoies  are  oompletely 
winged  and  capable  of  fiying. 

Newroptera. — The  number  of  known  species  in  this  order  is  short 
of  one  thousand.  The  section  of  Plicipennei  is  almost  enttrsly  Euro- 
pean ;  the  genus  If ocronoma,  inoluding  species  from  Madagascar  and 
Brazil,  is  an  exception.  The  PUmiipenne$f  a  great  part  of  the  genera 
of  which  division  are  now  considerad  fay  many  naturalists  Orthopte- 
rous,  have  a  much  more  varied  distribution.  Thus  the  Myrm$lionidc8 
are  cosmopolitan,  the  Perke  and  Nemomrm  duefly  European,  the 
PanorpcB  characteristic  of  the  temperate  regions  of  both  the  Old  and 
and  New  World,  the  Termites  of  the  tropics.  In  the  section  of  Subfdi- 
comeSf  the  Ephemerida  are  European ;  the  jBahnidce,  cosmopolitan ; 
as  alao  the  true  Dragon-Flies,  LibeUuke,  of  which  near  two  hundred 
species  are  known.    Other  allied  genera  are  more  limited. 

Hymenopteta. — Among  the  sting-bearing  species,  the  true  bees  are 
oharaoteristio  of  the  ancient  continent,  those  now  dispersed  in  America 
having  been  transported  from  Europe.  The  genera  Centria  and 
Eugloaaa  are  exclusively  American.  Nimia  is  Asiatic.  AUodape  is 
South  African.  Andrenetf  Xylocopa^  and  several  other  extensive  genera, 
are  cosmopolitan.  A  great  many  genera  of  wasps  are  peculiar  to 
South  America.  The  ants  are  most  developed  in  Europe.  Bambax  is 
a  tropical  genus.  The  terebrating  Hynunoptera  are  both  very  numer- 
ous and  widely  distributed,  especially  the  great  genus  lehneumon. 
Oertain  genera  forming  the  family  Oxyiarm  are  exclusively  European, 
as  are  also  a  great  part  of  the  numerous  fiunily  of  Chalcididta.  Oynipa 
is  European,  and  the  greater  number  of  T^nihredinida. 

The  distribution  of  the  Strapaiptara  depends  on  that  of  the  inseois 
on  which  they  areparasitia 

Zepicioptera.— When  the  distribution  of  the  butterflies  shall  have 
been  worked  out,  it  will  doubtless  prove  very  interesting.  At  present 
our  knowledge  of  this  sufatjeot  is  imperfect  The  PipUi^widet  are 
very  numerous  specifically,  and  for  the  most  part  tromlcal.  Some  of 
them  possess  great  rangsa.  Thtis  oertain  speoies  of  Pi§ria  are  found 
over  ah  Enrope^  and  gnat  part  of  Asda  and  Africa^  Other  forms  are 
constant  to  m<nmtainous  regions.  Of  the  NfrnpikaUdm  the  greater 
number  and  more  gorgeous  forms  are  tropical    In  this  ftonlly  theri 
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aiie  some  remarkable  instanceB  of  extenuTO  distribation  of  specieB. 
Thug  Vanetta  Cardui  (a  common  BritiBh  butterfly)  is  found  in  every 
part  of  the  world,  and  Vanesta  Alalanta  ranges  over  all  Europe,  part 
of  AbU  and  Africa,  and  to  North  America.  In  the  remaining  tribes 
the  typical  genera  are  almost  always  ooomopoUtaOy  whilst  others  have 
more  limited  areas. 

The  Sphingrida  and  Zygemdm  are  in  great  part  European;  the 
duinida  mostly  tropical 

Among  the  Moths,  the  PhalenidcB  are  chiefly  European,  and  the 

rues  are  usually  widely  distributed.  This  appears  to  be  the  case 
with  the  other  families  of  Nocturnal  Lepidopteraj  probably  rather 
in  consequence  of  our  imperfect  knowledge  of  exotic  forms,  than 
because  it  is  really  so,  for  we  find  types  and  species  in  distant  regions 
wherever  they  have  been  even  casually  explored,  as  in  the  instance  of 
Asiatic  Russia,  where  the  researches  of  Eversmann  among  these  insects 
have  brought  many  new  forms  to  light. 

IHptercu — One-half  of  the  described  species  of  two^winged  flies  (about 
eight  thousand)  belong  to  Europe.  This  disproportion  arises  from 
our  comparative  ignorance  of  the  exotic  forms.  The  small  group  of 
OmithomyzidcBf  parasites  on  quadrupeds  and  birds,  has  representa- 
tives of  all  its  genera  in  Europe,  the  few  remaining  species  being 
natives  of  eastern  Asia,  Western  Africa,  Australia,  or  BradL  The 
flies  forming  the  family  of  MutcidcB  include  a  great  number  of  genera, 
both  European  and  exotic,  the  former  being  most  prolific  in  species, 
some  of  which  have  wide  ranges.  The  Syrphid<s  are  in  the  same 
category.  The  genus  Chtyaopif  equally  developed  in  Europe  and 
America,  and  represented  in  a  less  degree  in  Africa  and  Asia,  does  not 
appear  in  Australia  nor  in  the  islands  of  the  Pacific.  Tabanus  is  more 
widely  distributed.  Ommatius,  a  genus  of  AMdaSf  has  its  members 
in  all  parts  of  the  world.  A  great  many  genera  are  peculiar  to 
South  America,  and  several  to  Africa,  hot,  woody,  and  moist  regions 
fiivouiing  their  diffusion.  TipulOf  presenting  numerous  and  varied 
forms  in  most  parts  of  the  world,  is  excluded  from  Australia  and  the 
Pacific,  which  region  seems  to  be  the  least  prolific  in  XHptercL  The 
qpeeies  of  Gnats,  Otdex,  are  very  generally  duBtributed. 

HemipUra. — Of  the  two  great  divisions  of  this  order,  the  ffomoptera 
and  the  Heteroptem,  the  first  is  the  smallest  and  also  the  most 
tropical.  The  distribution  of  the  insects  comprising  them  depends 
mamly  on  the  Fauna  and  Flora  of  the  countries  they  inhabit  Thus 
each  species  of  Cocctu  aphis  has  a  range  correspondent  to  that  of  the 
plant  upon  which  it  feeds ;  and  of  the  OorcsidcB  and  Lygmda  with 
tiie  presence  of  their  favourite  animal  food.  Among  the  most  interest- 
ing of  the  families  of  Hemvptera  are  the  QicadeidoR,  of  which  the 
genus  Tetttgoma  includes  200  species,  centred  in  America,  but  having 
members  idso  in  the  Old  World ;  the  FtUgoridcBf  or  Lantern-Flies,  very 
generally  distributed  through  warm  climates ;  SeuUlUricUg,  remarkable 
for  brilliancy,  are  mostly  equatorial ;  and  CimeXf  of  which  the  only 
true  species  is  the  common  bed^bog,  «  pest  spread  over  all  Europe. 
Of  the  Aquatic  Ileaiiptera,  Oerrit  and  Nepa  are  cosmopolitan ;  Pdogntu 
and  the  NoUmectidaSf  mostly  European ;  Qalguliu  and  Mononyx, 
American  ;  and  Halobatet,  equatorial 

Thytanura, — As  yet  the  distribution  of  these  minute  insects  has 
been  scarcely  attended  to.  The  species  of  Lepitma  range  from  Europe 
to  China.  Podura  and  l^ynthwa  are  European ;  a  single  species  of 
the  last-named  genus  occurs  in  North  America. 

Anojdura, — These  disagreeable  parasites  have  lately  been  honoured 
by  the  attention  of  some  excellent  naturalists,  espeoally  Denny  and 
Gwiltb  Their  distribution  corresponds  with  that  of  the  animals  upon 
which  they  are  found.  Of  the  equally  annoying  order  Aphaniptera 
three-fourths  of  the  known  species  are  European.  The  Common  Flea 
'  is  a  cosmopolite,  and  the  Ohigo  is  confined  to  South  America. 

FoasU  InsecU. 

Until  within  a  few  years  the  occurrence  of  insects  in  a  fossil  state 
could  only  be  substantiated  by  reference  to  a  small  number  of  locali- 
ties, situated  (as  at  Aix  in  Provence)  among  lacustrine  tertiary  strata, 
or  (as  at  Stonesfield  in  Oxfordshire,  and  Bolenhofen  in  Fnnconia) 
among  marine  Oolitic  beds ;  but  Mr.  Prestwich  has  added  traces  of 
CoUopiera  from  the  Coal  Formation  of  Ooalbrook  Dale,  and 
Mr.  Strickland  parts  of  NtMmptera  from  the  Lias  of  Warwickshire; 
Dr.  Buckland  obtains  Nturoptera  from  the  Oolite  of  Stonesfield,  and 
Mr.  Brodie  portions  of  insects  belonging  to  various  natural  orders 
from  the  Lias  of  Somersetshire^  Gloucestershire,  and  in  the  Wealden 
deposito  of  the  Yale  of  Wardour  in  Wilts,  and  the  Yale  of  Aylesbury. 

btill  the  number  of  fossil  insects,  whether  we  estimate  individuals 
or  species,  is  very  small  compared  to  the  probable  number  of  anciently 
existing  races;  a  circumstance  quite  explicable  by  reference  to  the 
phenomena  which  are  now  taking  plaoe  in  nature ;  for  of  upwards  of 
12,000  British  species  of  inaeets  there  is  reason  to  believe  that  but  a  very 
minute  proportion  is  buried  and  preserved  in  lacustrine^  testoary,  or 
marine  deposits  now  in  progress.  Only  one  elytron  of  a  small  beetle 
was  observed  in  a  deposit  of  the  Elephantoidal  era  in  Yorkshire,  and 
one  seed  of  some  umbellate  plant,  along  with  hundreds  of  diella 
which  inhabited  the  lake. 

No  doubt  vast  numbers  of  insects,  wandering  by  caprice  or  drifted 
by  winds,  pass  from  the  shore  and  fall  into  the  sea  as  we  learn  frt>m 
the  first  voyage  of  Cook,  who  sailed  through  myriads  of  insects,  some 
on  the  wing  and  others  in  the  water,  even  thir^  leagues  from  land  off 


the  coast  of  South  America, — ^but  few  of  these  escape  tbe  watohfol 
finny  races,  or  ever  reach  the  bottom  of  the  sea. 

In  like  manner  we  find  land  insects  heaped  in  ptofosion  by  winds 
on  certain  tracts  of  fresh  water,  and  borne  down  the  course  of  riven 
by  inundations ;  and  these  cases,  by  the  aid  of  particular  suppositions, 
such  as  evaporation  or  slow  draining  off  of  the  water,  may  offer  the 
nearest  analogy  to  the  facts  actually  observed  in  the  greater  number  of 
insect  deposits. 

The  occurrence  of  fossil  insects,  especially  in  marine  strata,  is 
thesefore  to  be  regarded  as  an  exceptional  ease,  and  this  makes  the 
circumstances  brought  to  light  concerning  them  remarkable  and 
difl&cult  of  interpretation.  We  find  however  from  Mr.  Brodie  that 
the  insects  lie  in  a  certain  bed  or  mass  of  thin  beds  in  the  Lias ; 
similarly  they  occupy  partictilar  layers  in  the  Oolite,  the  Wealden 
deposits,  and  in  the  tertiaxr  iu>cumulations  of  Aix,  Oeningen,  and 
Auveiigne.  In  the  latter  region  the  calcareous  incrustations  gathering 
on  the  indusise,  or  larvarcases,  of  Phryganida  have  caused  the  forma- 
tion of  a  peculiar  limestone,  called  Indusial  Limestone. 

In  the  following  summary  of  the  groups  of  fossil  insects  in  Great 
Britain  the  most  recent  stratifications  come  first.  The  catalogue 
commences  with  the  Elephantoidal  era.  The  authorities  and  localities 
are  given  for  each  case.  (Moms's  '  Catalogue  of  Fossils ; '  Brodie's 
*  Fossil  Insects;'  Lyell,  in  <Geol  Proc;'  Phillips,  'GeoL  Yorkshire;' 
Strickland,  in  'Mag.  of  Nat  Hist;'  Buckland,  in  'Bridgewater 
Treatise;'  and  'Geol  Proc.') 

1.  Ossiferous  Fresh-Water  Deposits.    (Pleistocene.) 
Elytron  of  a  Chrytomela,    Bielbecks,  in  Yorkshire.    (Phillips.) 
Remains  of  Cbpru  ItmarU,    Mundesley,  Norfolk.     (LyelL) 
Remains  of  Dmuicia,    Mundesley,  Norfolk.    (LyelL) 
Remains  of*  Harpalus,    Mundesley,  Norfolk.    (Lyell.) 
Remains  of  CoUoptera,    Southwold,  Suffolk.    (Alexander.) 

No  truly  aquatic  beetie  is  mentioned  among  these.  Jhnacia  haunts 
aquatic  plants.  The  others  are  strictiy  terrestriaL  They  must  have 
been  drifted  into  the  lakes  in  which  the  Planorbit,  &c.,  lived. 

2.  In  the  Cretaceous  System,  no  insects  have  yet  been  found. 

3.  In  the  Wealden  Strata  of  the  Yale  of  Waidour.  The  specimens 
found  by  Mr.  Brodie  and  examined  by  Mr.  Westwood  were : — 

Land  OoUoptera,  of  the  families  Caralndce  (?),  Marpalida  (?),  Siaphy- 
Unida  (f),  BvpreatidoB  (f),  TtnAnomdm  (f),  EUUerida  (?),  Cwrcvlio- 
nid<B  (f),  Cantkaridtz  (f),  and  Jffdopkorida. 

Aquatic  Oofeoptoro,  of  the  families  j£ry<lropAaidy(?)  and  Dytiddte  (f) 
{Colymbeles), 

OrHioptera,  of  the  genera  Ackda  and  BUMa. 

Hemipttra  and  HomopUroy  including  land-tribes,  as  (Smieida, 
Cicada,  Cereopie  (larva),  Aphidea,  ftc,  and  the  aquatic  races  of  Vdia 
and  Hydrometra. 

Neuroptera.  —  la  this  water-hunting  order  occur  Libdltda  and 
.£thna,  Corydalis,  JUbeUvlida,  Termet  (?),  and  LeptoceridoB,  Tricho- 
pUra  (f),  PkryyanidtB  (?). 

ZHplera^-^mulium  (?),  Platywra  (?),  Tanypiu  (?),  Ckirorumiu  (?), 
(hUx  (?),  Tipvlida  (f),  &c.    (Aquatic  Urva)  Smpidoi  (1). 

4.  In  the  Oolitic  Strata  insects  occur  in  the  laminated  probably 
littoral  beds  of  Stonesfield  and  some  other  localities  in  Gloucestershire 
and  near  Bath.  Dr.  Buckland  has  described  several  species  in  the 
'Geological  Proceedings'  and  in  his  'Bridgewater  Treatise  on  Geology,' 
and  Mr.  Brodie  has  added  othen.  The  remains  are  chiefly  elytra  of 
CoUoptera  and  wings  of  NevuropUra,  The  following  is  abstracted 
from  Mr.  Brodie's  list : — 

Coleoptera,  of  the  families  Prionidcp,  Bvpreatidce,  Pimdiidce  (f), 
ChrytonulidcB  (?),  and  CoccineUida, 
Neurxypttra, — Hemtrchioidet  gigantem,    (Buckland.) 

5.  In  the  Upper  Lias :  at  Diunbleton  and  Churchdown.    (Brodie.) 
In  the  Lower  Lias:  above  the  bone-bed  of  Aust  Clii^  Wainlode 

Clifl;  &C.,  on  the  Severn;  Coombe  Hill,  Cracombe;  F^^^^M^  Corse- 
wood  Hill,  fto,  in  Gloucestenhire.    (Brodie.) 

ICr.  Westwood  has  examined  800  specimens  of  inaeots  from  tha 
Lias  beds. 

Coleopttra,  of  the  famiUes  Bupnttides  (f),  SkiUnda,  OmtcMo- 
n%doB  or  ChryaomdideB,  Oarabidm^  Tdepkorida,  MdolotUkUkt,  &a ; 
a  species  of  Oyrinmt  (t). 

Ortkopiera,  mduding  Oryllida  and  BlaUidte. 

BemipUra  and  B<mapt€ra,    Cicada  (?),  Cmieida  (f). 

Neunpt€ra» — These  are  the  bestdetermined  of  the  fossil  groups, 
owing  to  the  structure  of  the  wings  being  dear  and  oharaoteristio : — 

LtbeUuia  Brodim  (Brodie),  is  found  in  Upper  Lias^  at  Dumbleton, 
Gloucestershire. 

L,  Bapai  (Brodie).    Strensham,  Woroestenhiro. 

^^rton  BuekHuami  (Brodie),  in  Upper  Uas  at  Dumbleton. 

^StAna  ^iosiMMi  (StncUand).    Bidfoid,  Warwickshire 

OrthopkUbia  ctmmmmia    (Westwood).      Wainlode^    Foctiiamptoni 
Strensham,  Cracombe,  Bidford. 

ffemerokiui  (f )  Biggimm  (Brodie). 

CMtmUode$,    Haafield,  Strs&iham,  Bidlbid. 


BipUro, 

Adimt  (?)  ignoim  (Brodie).    Forthampton. 


INSKCTIVORA- 


INTESTIKSa 


tn 


It  18  in  the  JiOwer  liaa  beds  that  the  inseots  are  most  abundant. 
They  oocar  in  this  part  (between  the  ordinary  liaa  limestones  and  the 
hone  bed)  so  eztensiTely  as  to  justify  the  application  to  this  genus  of 
the  term  '  insect  limestone '  used  by  Mr.  Brodie.  As  a  whole  the 
Lias  insects  appear  to  contain  larger  proportions  of  aquatic  tribes 
than  the  Wealden.  There  is  no  decided  eridence  amongst  tbem  of 
the  prevalence  of  a  warm  climate  at  the  time  and  in  the  place  of  their 
existence.  They  are  usually  of  small  sise,  not  so  entire  as  to  forbid 
the  supposition  of  having  been  drifted  (the  Neuroptera  may  have 
been  less  drifted  than  the  GoUoptera) ;  and  if  there  were  islands  or 
high  coasts  adjacent  these  might  nourish,  and  in  time  of  floods  send 
down  the  small  coleopterous  insects  to  be  imbedded  with  the  fucoids, 
oysters,  and  Modiola  of  the  coasts,  and  ferns  and  other  plants  of  the 
land  and  streams. 

6.  In  the  ironstone  nodules  lying  in  the  Carboniferous  deposits  of 
Coalbrook  Dale  Mr.  Prestwich  has  discovered  CoUapterck,  Curculioidei 
AnsticU  (BuckL),  C  Preatvicti  (BuckL) ;  and  Sir  R.  Murchison  ('  Sil. 
Syst.'  p.  105)  mentions  an  insect  to  which  the  name  of  Corydalis 
JSrongntarti  is  assigned.  It  is  very  possible  that  the  laminated  lime- 
stone deposits  of  Burdie  House,  near  Edinbui^^h,  and  Ashford,  in 
Derbyshire,  may  yield  insect  remains  older  than  any  yet  mentioned ; 
and  seeing  the  n«quent  connection  or  proximity  of  fossil  insects  to 
fossil  fishes  it  may  be  worth  while  to  search  the  lower  beds  of  the 
mountain  limestone,  where  the  rich  fish-beds  occur  in  it,  on  the  Avon, 
in  Caldy  Island,  and  in  Fermanagh.  The  fish-beds  of  the  magnesian 
limestone  (marl  slate)  may  also  be  indicated  for  further  research.  A 
very  interesting  adddtion  to  the  fossil  insects  of  Aix  has  been  made 
known  by  M.  Coquand.  It  is  a  butterfly,  and  has  been  carefully 
examined  by  M.  Boisduval,  who  has  been  able  to  recognise  perfectly 
its  generic  and  specific  characten.  It  belongs  to  one  of  those  genera 
the  species  of  which  are  not  numerous,  and  are  at  present  confined  to 
the  islands  of  the  Indian  Archipelago,  or  the  warmest  countries  of 
the  Asiatic  continent  It  belongs  to  the  t^enus  Oyllo — ^it  is  an  extinct 
species — and  is  named  C.  sepiUtcL  M.  Boisduval  has  examined  the 
other  fossil  insects  of  Aix,  and  differing  both  from  Curtis  and  Marcel 
de  Serres,  refers  them  to  the  extra-European  genera,  and  to  extinct 
species. 

(Kirby  and  Spence,  JrUrodvction  to  Entomology  ;  Westwood,  Intro- 
duction  to  the  Modem  Clamfication  of  Iruecta ;  Burmeister,  Manual 
of  Entomology ;  Intect  Architecture,  Tranrformatums,  and  MUcdlanies, 
in  Library  of  Entertaining  Knowledge  ;  Newman,  Orammar  of  Ento- 
mology; y^esiwood,  EntomologitC 8  Textbook;  Epieodet  of  Innct  Life; 
Curtis,  lUuatrations  and  Beacriptiona  of  the  Genera  df  British  Insects; 
Stephens,  lUuttrationt  of  British  Entomology ;  Carpenter,  Principles 
of  Physiology;  Newport,  Papers  on  the  Structure  of  Insects,  in 
Philosophical  Transactions,  and  Transactions  of  Linnean  Society; 
Newport,  article  '  Insecta,'  Gyelop(wdia  of  Anatomy;  Gatalogttes  of 
Insects  in  British  Museum  ;  Insecta  Britannica.) 

INSECTIVORA.    [Carnivora.] 

INSECra    pjfSECTA.] 

INSECTS,  FOSSIL.    [Iotecta,] 

INSESSO'RES,  the  name  given  by  Mr.  Vigors  to  the  Perchers, 
the  second  order  of  Birds  in  his  system,  and,  as  the  families  of  which 
it  is  composed  are  very  numerous,  he  classes  them  in  comprehensive 
sections  or  tribes,  which  he  thus  denominates : — Fissirostres  (Cuvier), 
Dentirostra  (Cuv.),  Gonirostres  (Cuv.),  Scansoret  (Auct.),  Tenuirostres 
(Cut.). 

The  FiastBOBTRES,  according  to  Mr.  Vigors,  inolude  the  Meropidce, 
the  Hirv/ndimdm,  the  Caprimulgida,\h9  Todida,  and  the Halcyonidce. 

The  DBVTmoBTREs  include  the  Muscicapidce,  the  LaniadcBf  the 
MendidcBf  the  8ylviad<e,  and  the  Pipridce. 

The  CoiriROSTBiss  comprise  the  FringilUdce,  the  Stiimidce,  the  Gor 
tida,  the  Bueeridce,  the  Iioxiada. 

The  ScAKBORES  consist  of  the  RamphastidcB,  the  PsUtacida,  the 
Pieidce,  tiie  Certhiadaf  and  the  Guculida, 

The  Tekuirostrxs  are  composed  of  the  Nectariniadce  (1),  Ginny- 
ridce,  JVochiUdcB,  PromeropidtB  (T),  and  MeUphagida  (T). 

Mr.  Vigors  finds  the  following  parallel  analogies  by  which  the  tribes 
of  the  Insetiores  represent  the  diiferent  orders  of  the  olass. 

Bentirostrei Baptores, 

Gonirostres  Insessores. 

Scansores Basores, 

Tenwroetres Orallatores, 

Fistirostrtt Natatores, 

Of  these  the  Gonirostres  are  considered  by  Mr.  Vigors  the  typical 
group.     ('  Linn.  Trans.,'  xiv.) 

Mr.  M'Leay  conceives  it  to  be  demonstrated  that,  so  far  as  relates 
to  the  analogies  existing  in  nature  between  the  orders  of  Mam- 
malia and  Aves,  the  Primates  ought  to  be  placed  as  analogous 
to  the  Inaessorti,  Both  are  omnivorous.  ('On  the  Comparative 
Anatomy  of  Certam  Birds  of  Cuba,'  by  W.  S.  M'Leay,  in  'linn. 
Trans.,'  xvi.) 

Mr.  Swsinson,  in  accordance  with  his  opinion  that  the  primary 


divisions  of  every  droular  group  are  five   apparently,  but  three 
actually,  gives  the  following  table  as  Ulostrating  tiie 


1. 
Typical 
Circle. 


Circle  of  the  order  Insesiores,  or  Perchers : — 

{Bill  more  or  less  conic,  strong,  slightly^ 
or  not  at  all  notched ;  mouth  without 
bristles;  feet  robust,  formed  both  for 
perching  and  walking.    Omnivorous. 


>Gon%ro9tres, 


2. 

Subtypical 

Circle. 


8. 

Aberrant 

Circle. 


< 


)Gwrtipedet. 


"    Bill  shorter  and  more   compressed,"] 
with  a  distinct  tooth-like  notch ;  mouth  I  t>^.*     . 
generally  defended  by  bristies.    Insecti-  f  ^^^^^^^^ 
vorous.  J 

Bill    entire}   feet    vexy  short,  not 

adapted  for  walking;   position  of  the 

toes  various. 

1.   Feet  formed  for  \  a^..,,^. 
cKmbing.  ^Scansorti. 

2.  Bill  long;   tongue"!  -,. 
extensUe.    Suctorial      |2'«iii»io»rra. 

8.  Bill  broad  at  thel 
base.     Feed  upon  the  >  Fissirostres. 
Vwing.  J 

The  table  of  analogies  set  out  by  the  same  author  is  the  same  in 
substance  with  that  of  Mr.  Vigors,  differing  only  in  the  order  in 
which  the  tribes  and  orders  are  placed.  Mr.  Swainson,  who  excludes 
Man  from  the  Zoological  circle,  considers  the  Insessores  to  be  analogous 
to  the  Q^adrumana. 

The  DenHroetres,  according  to  the  last-named  author,  indnde  the 
families  Laniados  [Lan iada],  Mervlidoi  [MsRULiDiSl,  Sylviadce  [Stl- 
yixdm],  AmpuUdoB  and  Muscieapida  [MuaGiOAPiDA],  with  their  sub- 
families. 

His  families  of  the  Gonirostres  are  Gorvida  [Corvidjs],  ^umida 
[Sturstida],  FringiUidcB  [Frdtoillida],  Mtuopha{fida![bijjaoFnA.QWM], 
and  BuceridcB  [Hornbillb],  with  their  sub-families. 

Under  the  Scaneoru  he  comprises  the  Bhaimphaatida  [RHAXPHAa- 
tida],  the  Psittacidte  [Psittacida],  the  Pieidce  [Pioidm],  the  Ger- 
thiadoe  [Crrthiada],  and  the  Gueulida  [Cuoulioa],  with  their 
sub-famUies. 

The  Tenuirostres  are  made  to  contain  the  MeUphagida  [Mxupha- 
qidm\  the  Ginnyrida  [Cinktrida],  the  TrochUidei  [Trochilidji], 
the  PromeropidcB  [PROKXROPmji],  and  the  ParadieiadcB  [Birds  op 
Paradibb],  with  their  sub-families. 

The  Fissirostres  comprise  the  Meropidte  [Meropida],  the  Halcyon- 
ides  [Halctonida],  the  Trogonida  rTROOONins],  the  GaprimtUgides 
[QoATBUOKXRa],  and  the  MirutidiniaoB  [Swallows],  with  their  sub- 
families. 

INSPIRATION.    [Respiration.] 

INTESTPNA  (Intestinaux),  the  second  cUiss  of  the  Badiaia,  or 
fourth  division  of  the  animal  kingdom,  according  to  the  classification 
of  Cuvier.  In  the  '  R^e  Animal'  this  class  is  divided  into  two 
orders,  GannHaria  and  Parenehymata,  which  include  all  the  Entotoa  of 
Rudolphi ;  but  the  term  IntetttnOf  if  retained  at  all,  should  be  applied 
only  to  the  true  Intestinal  Worms,  or  those  parasites  which  live  in 
the  intestines  of  other  animals,  and  should  exclude  the  jEiUosoa  which 
are  found  in  the  oellukr  tissue  and  substance  of  the  different  viscera 
of  the  body 

The  order  Cavi^oria  ('vers  intestinaux  cavitaires')  of  Cuvier  cor- 
responds to  the  fifth  order  Nematoidsa  of  Rudolphi,  and  the  group 
Gcddmintha  of  Owen.  The  Parenchymaia  ('  vers  intestinaux  paren- 
chymateux')  includes  the  other  four  orders  of  Rudolphi,  Acantho' 
eephala,  Trematoda,  Gestoidea,  and  Gytiiea,  and  corresponds  to  Mr. 
Owen's  group  of  Sterelmintha,    [Entozoa.] 

INTESTINAL  WORMS.    FEktozoa.] 

INTESTINES  axe  that  portion  of  the  digestive  canal  into  which 
the  food  is  received  after  it  has  been  partially  digested  in  the  stomach, 
and  in  which  its  further  assimilation,  the  separation  and  absorptiou  of 
the  nutritive  matter,  and  the  removal  of  that  which  is  excremen- 
titiouB,  take  place.  In  an  adult  the  intestines  consist  of  a  convoluted 
tube  of  from  80  to  40  feet  in  length,  and  are,  from  the  difference  of 
their  diameters  in  dififorent  parts,  divided  into  SmaU  Intestines,  which 
comprise  about  the  first  four-fifths,  and  Large  Intestines,  which  con- 
stitute the  other  fifth  of  their  length.  The  former  again  are  divided 
into  the  Duodenum  [Duodenum],  into  which  the  ilucts  fh>m  the  liver 
and  pancreas  open,  and  in  which  the  chyme  from  the  stomach  is 
converted  into  chyle  [DiOEsnoir;  Chtle];  the  Jejunum,  in  which 
the  absorption  of  the  nutritive  matter  of  the  food  is  principally 
effected ;  and  the  Ileum.  The  laxge  intestines  are  divided  into  the 
CoBcum,  Colon,  and  Rectum. 

The  walls  of  the  intestinal  canal  are  composed  of  three  principal 
coats  or  membranes.  The  exterior,  which  is  smooth  and  poUshed, 
is  called  the  peritoneal,  and  its  principal  use  is  to  permit  the  free 
motions  of  the  intestines  within  the  abdomen,  and  of  their  several 
convolutions  against  each  other,  by  rendering  the  effect  of  friction  as 
slight  as  possible.  [Pbritoneuii. j  Next  to  and  within  the  peritoneal 
coat  is  the  muscular,  which  is  composed  of  two  layers  of  fibres;  an 
external,  in  which  they  are  directed  longitudinally,  and  an  internal, 
of  which  Uie  fibres  encircle  the  intestine.    By  these  tlie  motions  of 
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the  inteiiiDea  and  the  propalBion  of  their  oonienti  axe  effected;  the 
longitudinal  fibres  tending  to  ahorten  eaoh  portion  of  the  oanal,  while 
the  circular  contract  its  diameter ;  and  the  two  sets  together  pro- 
ducing a  motion  of  the  tube  somewhat  like  that  of  a  worm,  whence 
it  has  received  the  name  of  Termioular  motion.  Beneath  these  layers, 
and  separated  from  them  by  a  stratum  of  cellular  tissue,  which  has 
been  sometimes  called  the  fourth  or  nerrons  coat,  is  the  mucous 
membrane,  which  is  the  most  important  part  of  the  intestinal  canal. 

The  structure  of  these  coats  of  the  intestines  has  been  most  care- 
fully observed  by  means  of  the  microecope.  The  minute  structure  of 
the  intestines  corresponds  to  a  oonsiderable  extent  with  what  is  met 
with  in  the  stomach.  There  are  however  differences  of  structure 
especially  in  the  mucous  coat  of  the  intestines.  We  shall  describe  first 
the  muscular  structure,  and  in  doing  this  we  shall  follow  Professor 
Kolliker  in  his  '  Manual  of  Human  Histology.' 

The  muscular  coat  of  the  smaller  intestines  is  somewhat  thicker  in 
the  duodenum  and  the  upper  portions,  than  in  the  lower ;  it  has  in 
general  a  thickness  of  i" — ^''\  and  is  composed  only  of  longitudinal 
and  transrerse  fibre&  The  former  are  always  less  developed,  and  do 
not  form  a  continuous  layer,  since  they  are  very  few  or  entirely  absent 
along  the  attachment  of  the  mesentery;  they  are  usually  most  distinct 
upon  the  free  border,  though  even  here  they  may  be  readily  torn  away 
with  the  serous  membrane,  so  as  at  once  to  leave  the  second  layer 
exposed.  The  latter  ia  complete  and  continuous,  consisting  of  circular 
bundles,  which  not  uncommonly  anastomose  at  veiy  acute  angles. 

In  the  lai^  intestines  the  longitudinal  fibres  are  reduced  to  the 
thrse  ligunenta  eoli,  muscular  bands  of  4"' — 6"^  or  even  8'"  broad, 
and  ^"' — 4'"  thick,  which  commencing  upon  the  oceoum  are  united 
upon  the  sigmoid  flexure  into  a  single  longitudinally  fibrous  layer, 
thinner  than  In  the  small  intestines,  and  more  especially  developed  in 
the  dnplicatures,  which  are  known  under  the  name  of  the  plies 
sigmoidesB.  All  the  fibres  belong  to  the  smooth  or  non-striated 
system  of  mnacular  fibres.  Many  of  them  present  knot-like  enlai^e- 
ments  and  frequently  sigiag  flexures,  which  produce  the  transversely 
striated  appearance  of  the  entire  bundles  of  such  muscles  so  fre- 
quently met  with  in  spirit  preparationa  The  arrangement  of  the 
fibre-cells  in  the  different  strata  is  simply  this,  mutually  applied  in 
their  length  and  breadth,  and  coherent: — ^They  are  united  into  thin 
muscular  bands,  which  when  invested  with  a  coating  of  connective 
tissue,  and  frequently  also  united  into  secondary  bundles,  constitute 
the  thicker  or  thinner  muscular  tunics  of  the  different  regions ;  which, 
again  are  surrounded  and  separated  from  the  contiguous  parts  by 
considerable  layers  of  connective  tissue. 

Blood-vessels  are  very  abundant  in  the  smooth  muscles ;  and  their 
capillaries,  of  0'003'"-— 0*004"^  constitute  a  characteristic  network 
with  rectangular  meshes.  Nothing  is  kn^n  about  the  lymphatics ; 
nor  are  the  relations  of  the  nerves  yet  ascertained,  except  that  Ecker 
has  observed  the  division  of  fine  nervous  tubules  in  the  muscular 
tunics  of  the  stomach  of  the  frog  and  rabbit. 

The  mucous  membrane  of  the  small  inteetines  is  thinner  than  that 
of  the  stomach,  but  more  complex  in  its  structure,  inasmuch  as 
besides  the  tubnlar,  or  Lieberkiihnian  glands  it  presents  a  great 
number  of  permanent  folds  and  villi,  also  imbedded  in  its  substance, 
peculiar  closed  follicles,  the  so-called  solitary  and  Peyer's  glands,  and, 
in  the  submucous  tissue  of  the  duodenum,  Brunner's  glands.  The 
mucous  membnme  consists  of  connective  tissue  which  is  internally 
homogeneous,  or  indistinctly  fibrillated ;  except  where  certain  glands 
exist  there  is  but  little  submucous  tissue,  so  that  it  is  pretty  closely 
connected  with  the  muscular  tunic.  Upon  the  inner  surface  of  the 
mnoons  membrane  there  rests  a  cylinder-epithelium,  whilst  exter- 
nally towards  the  submucous  tissue  it  is  bounded  by  a  layer  of  smooth 
muscles  discovered  by  Brticke,  which  measures  at  most  0*0177'''. 
They  are  disposed  longitudinally  and  transvenely,  but  in  man  their 
slight  development  renders  it  often  very  difficult  to  discover  them. 

The  villi  of  the  small  intestines  are  small  whitish  elevations  of  ^e 
innermoet  portion  of  the  mucous  membrane,  readily  distinguishable 
with  the  naked  eye,  and  which  distributed  upon  and  between  the 
valmlsB  conniventes  through  the  whole  extent  of  the  small  intestines, 
from  the  pylorus  to  the  sharp  edge  of  the  ileoccecal  valve,  are  set  so 
dose  together  as  to  give  the  mucous  membrane  its  well-known  velvety 
api^sarance.  They  are  most  numerous  (60  to  90  upon  a  square  line) 
in  the  duodenum  and  jejunum,  less  so  in  the  ileum  (40  to  70  upon 


to  be  conical  and  flattened;  frequently  they  are  even  foliated  or 
cylindrical,  davate,  or  filiform,  the  three  latter  forms  predomi- 
nating in  the  jejunum.  The  length  of  the  villi  is  from  4'"--l'",  the 
breadth  from  i'"—^'",  or  even  ^"*,  the  thickness  In  the  flattened 
forms  ^   . 

The  villi  are  composed  of  two  portions,  a  deeper  coat  belonging  to 
the  mncous  membnme,  and  an  epithelial  superfidal  coal  The  contour 
of  the  former,  or  villus  proper,  is  similar  to  that  of  the  enthre  villus ; 
it  is  simply  a  solid  process  of  the  mucous  membnme  containing  blood- 
vessels, lymphatics,  and  smooth  muscles,  whose  matrix,  through  which  a 
variable  number  of  roundish  nndd  are  scattered,  in  general  exhibits 
no  morphological  peculiarity  mora  dedded  than  that  of  the  mucous 
membrane  itself,  yet  must  most  undoubtedly  be  regarded  u  a  meta- 


moiTkhosed  connective  tissue  without  any  intermixture  of  elastic 
tissue.  The  bloodvessels  of  the  villi  aro  so  numerous  that  when 
well  injected  those  whose  epithdium  has  been  detached  become 
coloured  throughout ;  and  in  living  animals,  or  in  those  which  liave 
just  been  killed,  each  villus  if  viewed  from  above  appears  as  a  red 
dot  surrounded  by  a  dear  ring.  In  man  every  villus  contains  a  dose 
network  of  capillaries  of  0*003"^— 0*005'",  with  rounded  or  dongated 
nudei,  which  lies  immediately  beneath  the  homogeneous  external 
layer  of  the  matrix,  and  is  supplied  by  one,  two,  or  three  small  arteries 
of  001"'>-0'016"'.  The  blood  is  usually  carried  back  direcUy  into 
the  laiger  trunks  of  the  submucous  tissue  by  a  vein  of  0*022"',  which 
does  not  arise  as  in  animals,  by  the  arohing  round  of  the  artery,  but 
proceeds  from  the  gradual  confluence  of  the  finest  capillaries.  The 
relations  of  the  lacteals  in  the  villi  of  man,  have  not  hitherto  been 
perfectly  made  out ;  for  although  the  majority  of  investigators  are 
inclined,  like  the  older  observers,  to  suppose  that  they  commence  by 
one  or  two  coocal  branches,  yet  recently  seversl  observers  have  con- 
tended for  the  view  that  they  originate  in  a  filiform  manner.  On 
this  subject  Professor  Kolliker  remarks  that  in  the  human  subject  he 
has  never  succeeded  in  meeting  with  villi  distended  with  chyle,  and 
in  empty  ones,  he  has  been  unable  to  obtiun  any  decisive  evidence ; 
on  the  other  hand,  in  animals,  he  feels  certain  that  in  many  cases  only 
a  single  lacteal  which  has  a  ccecal  and  frequently  enlarged  end,  and 
whose  diameter  ia  muchgreater  than  that  of  the  capillaries,  traverses 
the  axis  of  the  villus.  He  says  he  believes  that  all  the  narrow  cylin- 
drical and  filiform  villi  will  be  fbund  to  present  this  condition,  but 
that,  on  the  other  hand,  the  number  and  mode  of  origin  of  the  lacteals 
mav  possibly  be  different  in  the  broad  and  foliaceous  forms. 

In  addition  to  these  oigans  the  villi  also  contain,  as  Briicke  dis- 
covered a  short  time  ago,  a  thin  layer  of  longitudinal  smooth  muscles, 
situated  mora  centrally  round  the  lacteals;  these  however  aro  not 
always  distinct  in  man,  they  produce  contractions  of  the  villi,  which 
aro  very  evident  immediately  after  death,  and  which,  according  to 
Briicke,  aro  also  perceptible  in  the  living  animaL  They  have  in  all 
probability  an  important  influence  over  the  propuldon  of  the  chyle, 
and  of  the  venous  blood  in  the  villi — always  supposing  that  there  is 
no  objection  to  the  assumption  that  they  perform  ropeated  contractions 
during  life.  Nothing  is  known  of  nerves  in  the  vilU.  The  epithelium 
of  the  villi  and  of  the  rest  of  the  surface  of  the  mucous  membrane, 
although  it  is  veiy  intimately  united  with  the  deeper-seated  parts 
during  life,  only  becoming  detached  aoddentally  or  by  disease, 
separates  very  readily  in  the  dead  subject,  and  can  only  be  observed 
in  perfectly  fresh  portions  of  intestine.  It  consists  everywhero  of  a 
simple  layer  of  cylindrical  ceUs  dightly  narrowed  below  of  0*01'" — 
0-012'"  in  length  and  0*003'"— 0*004'"  in  breadth,  whose  contents  ara 
usually  nothing  but  fine  granules,  and  an  oval,  clear,  vesicular  nudeus, 
provided  with  one  or  two  nucleoli  During  life,  these  cells,  which 
agree  in  all  their  chemical  characters  with  the  deeper  oeUs  of  the 
oral  epithelium,  are  so  intimately  united,  that  even  after  death  their 
contours  in  a  longitudinal  view,  aro  at  first  either  not  at  all  or  only 
indistinctly  distinguishable,  though  on  the  surface  they  have  the 
appearance  of  a  beautiful  mosaic  The  cylinders  only  become  quite 
distinct  when  they  aro  either  spontaneoudy  or  artificially  detacned, 
a  process  which  usually  takes  place  in  such  a  manner  that  they  hang 
together  in  continuous  portions,  ell  the  cells  covering  a  villus,  some- 
times coming  off  together  like  the  calvptra  of  a  moss. 

The  addition  of  water  to  these  cells  produces  a  separation  of  the 
odl-coAtents  from  the  broad  end,  giving  rise,  in  separate  cells,  to  the 
appearance  of  a  membrane  thickened  upon  one  dde^  and,  in  series  of 
cells  or  entiro  villi,  to  that  of  a  peculiar  structurdeas  ooat^  like  the 
cuticle  of  plants ;  by  its  longer  action,  hovrover,  or  by  that  of  the 
intestinal  fluids,  the  bursting  of  the  cells  produces  apertures  in  them, 
or  they  become  distended  into  large  pyriform  dear  vesicles. 

We  mav  here  rofer  to  the  changes  which  the  epithelial  cells  and 
the  Villi  m  general  undergo  during  digestion.  The  most  striking 
ciroumstance  is  the  occurronce  of  fat-globules  in  differont  parts  of  the 
villi,  which  may  always  be  observed  during  the  formation  of  a  fatty 
milk-white  chyle.  The  succesnon  of  the  morphological  steps  is  as 
follows : — The  fat  contained  in  the  chyme  at  first  enters  only  isolated 
epithelid  cells  in  different  regions  of  the  villi,  so  that  in  each  we  soon 
observe  a  large  ovate  ahining  drop. 

The  number  of  these  fat-cells  rapidly  increases,  and  then  the  villi 
aoquiro  a  veiy  peculiar  appearance,  often  as  if  beset  with  pearls,  from 
the  irregular  alternation  of  cells  filled  with  fat,  and  consequently 
bright  and  shining,  with  those  which  aro  empty  and  pale.  In  the 
end  all  the  cells  b^me  filled  with  these  drops,  and  the  epithelium 
appears  quite  dark  by  transmitted,  but  whitish  by  reflected  light, 
giving  its  aspect  to  the  whole  villus. 

With  the  repletion  of  the  entire  epithelid  <x>vering  of  the  villus, 
absorption  commences,  but  up  to  this  time  nothing  has  entered  the 
lacteals.  This  however  soon  takes  place,  and  the  flrst  indication  we 
observe  is  the  breaking  up  of  the  large  drops  of  fat  in  the  cdls  into 
many  tolerably  minute  fatty  molecules.  When  this  has  occurred, 
these  drops  penetrate  by  degrees  from  all  ddes  into  the  parenchyma 
of  the  villus  itself,  fill  it  more  and  more,  and  at  last  enter  the  central 
lacteal,  whose  whole  length  they  eventually  occupy.  In  the  mean- 
while, fresh  fat  has  been  continually  passing  in  from  the  intestinal 
canal,  not  in  the  form  of  large  drops  however,  but  henceforward  in 
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siaall  moleculoa  or  dropt  of  th*  iftme  kind  as  those  which  were  ai 
first  developed  eeeondanly  in  the  oeUa.  On  the  other  hand,  at  a 
■ubaequent  period,  we  not  onoommonly  meet  in  the  interior  of  the 
villi  with  lazge  round  drops,  which  appear  especially  inclined  to 
form  considerable  aocumulations  at  their  apex.  In  man  the  process 
la  probably  the  same  as  in  animals.  These  observations  demonstrate 
that  fatty  matters  are  absorbed  as  such,  and  are  not  saponified ;  on  the 
otiier  hand,  it  cannot  at  present  be  oertainly  stated  how  it  is  possible 
tliat  they  penetrate  the  membnme  of  the  epithelial  cells,  the 
parenchyma  of  the  TilU,  and  the  walls  of  the  lactetils. 

The  whole  process  may  be  compared  to  the  imbibition  of  an  emul- 
idve  fluid,  sudi  as  milk,  by  a  porous  body  ;  and  the  fatty  molecules 
of  the  chyme  are  probably  absorbed  simply  in  consequence  of  their 
being  carried  along  with  its  fluid  part.  While  digestion  is  going  on, 
vre  firequently  find  the  whole  parenchyma  of  the  villi  densely  filled 
with  small  nuclei,  here  and  ^ere  surroimded  by  ceU-membranes — 
elements  which  are  never  entirely  absent  in  a  villus,  but  are  at  other 
times  far  fewer,  and  particularly  are  not  to  be  distioguished  in  its 
interior. 

The  small  intestines  contain  two  kinds  of  true  glands ;  1,  tubular 
glands,  which  are  disposed  over  the  whole  mucous  membrane;  2, 
racemose  glands,  in  the  submucous  tissue  of  the  duodenum. 

The  Racemose  Qlands,  or  as  they  are  commonly  named,  after  their 
discoverer,  Brunner's  Glands,  form,  at  the  commenoement  of  the  duo- 
denum, upon  the  outer  side  of  the  mucous  membrane,  a  continuous 
layer,  which  is  best  developed  and  thickest  close  to  the  pylorus,  where 
it  constituteB  a  considerable  glandular  ring^  and  extends  about  as 
far  ss  the  aperture  of  the  biliary  ducts,  if  the  two  layers  of  the 
pftuwiynlftf  tisaae  be  dissected  off  a  stretched  or  distended  duodenum, 
the  glands  may  readily  be  recognised  as  vellowish  flattened  bodies  of 
^'" — 14"'(on  tiie  average  J"' — J'"),  with  tneir  angles  rounded  off",  which 
inclosed  within  a  little  connective  tissue,  lie  dose  to  the  mucous  mem- 
hnme,  and  send  short  excretory  ducts  into  it.  In  their  minute 
structure,  Brunnei's  glands,  the  tei-minal  vesicles  of  which  measure 
0*03'" — 0*06'",  evenO'03'"y  agree  perfectly  with  the  racemose  glands  of 
the  mouth  and  OBsophagua.  Their  secretion  is  an  alkaline  mucus,  in 
which  no  formed  elements  are  contained,  having  no  digestive  action 
upon  coagulated  protein  compounds,  and  probably  merely  subservient 
to  mechanical  ends. 

The  Tubular,  or  Lieberkiihnian  Glands  ^cryptss  mucosa)),  are  dis- 
tributed over  the  whole  small  iatestines  including  the  duodenum  as 
innumerable  straight  narrow  coDca,  which  occupy  the  entire  thickness 
of  the  mucous  membrane,  and  are  frequently  slightly  enlarged  at  their 
extremitiesi  though  hardly  ever  dichotomously  divided.  The  best 
idea  of  their  number  is  ootained  by  viewing  the  mucous  membrane 
either  fh>m  above  or  in  vertical  section,  unaer  a  low  power.  In  the 
latter  case  we  see  the  coeca  standing  close  together,  almost  like 
paUsadee;  in  the  former  we  observe  that  the  glands  do  not  occupy 
the  whole  surface,  but  only  the  interspace  between  the  villi ;  here 
however  they  exist  in  such  numbers  as  to  leave  no  intervals  of  any 
width,  the  mucous  surface  between  the  villi  appearing  pierced  like  a 
sieve.  Bveo  on  Peyer^s  patches,  and  over  the  solitarv  follicles,  these 
glands  are  to  be  met  with ;  but  in  man  thev  leave  those  portions  of 
the  mucous  membrane  which  lie  immediately  over  the  centre  of  the 
follicles  free,  and  therefore  are  arranged  like  wings  aroimd  the 
follicles. 

The  length  of  the  Lieberkuhnian  glands  equals  the  thickness  of  the 
muoous  membrane  and  varies  from  k'*'—^"';  their  breadth  is  0*028'^' — 
0-036'",  that  of  their  aperture,  002"'— 003"'.  They  are  composed  of 
a  delicate  homogeneous  membrana  propria,  and  of  a  cylindrical 
epithelium,  which  even  during  chylification  never,  like  that  of  the 
intestine,  contains  fat ;  their  cavity  is  filled  during  life  by  a  clear  fluid 
secretion,  the  so-called  intestinal  juice,  which  however  becomes 
rapidly  changed  after  death,  or  on  the  addition  of  water,  so  that  the 
glands  appear  to  be  filled  with  cellSf  or  with  a  granular  mass. 

The  moat  important  of  the  Closed  FoUicles  ai-e  Peyer^s  patches 
(glandulse  agminatse).  They  are  rounded  flattened  organs,  invariably 
situated  along  that  surface  of  the  intestine  which  is  opposite  the 
mesenteiyi  they  are  most  distinct  upon  the  inner  surface,  where  they 
appear  as  rather  depressed  smooth  spots^  without  any  very  sharp 
definition,  but  they  are  also  recognisable  from  the  exterior  by  the 
slight  elevation  to  which  they  give  rise ;  by  transmitted  light  they 
look  like  mere  opaque  portions  oi  the  membrane.  These  patches  are 
usually  the  most  abun<hint  in  the  ileum,  but  they  are  not  uncommonly 
to  be  met  with  in  the  lower  part  of  the  iejunum;  occasionally  they 
exist  in  the  upper  portion  close  to  the  duodenum,  and  even  in  the 
inferior  horizontal  portion  of  the  duodenum  itselfl  Ordinarily  there 
are  20  to  80  of  them ;  but  when  they  are  found  higher  up  there  may 
be  as  mAuy  aa  50  to  60 ;  but  they  are  always  most  closely  set  in  the 
lowest  portion  of  the  ileum.  The  dimensions  of  the  separate  patches 
are  in  general  the  larger  the  doser  they  are  to  the  ccocum ;  their 
length  is  usually  6"'— li",  but  may  diminish  to  3'",  and  increase  to 
8"'-^'",  or  even  1';  their  breadth  varies  from  3"'  to  6"',  or  9'". 
Wheie  the  patches  lie  Uie  valvults  conniventes  are  usually  intmiipted ; 
in  the  jejunum  however  these  folds  are  also  to  be  met  with  upon  the 
Peyer^s  patches  and  in  the  ileum ;  rows  of  closely-set  villi  often  take 
their  place.  More  minutely  examined,  eyery  Peyer^s  patch  is  seen  to 
be  an  aggregation  of  dosed  follidea  of  ^"'_4'"_1'"  in  diameter,  either 


rounded  or  slightly  oonioal  towards  the  intestinal  cavity,  which  lie 
partly  in  the  muooua  membrane  itself,  partly  in  the  submucous 
tissue ;  and  are  on  the  one  side  not  more  than  0*02'"— 0*03"'  distant 
from  the  muoous  surface,  while  on  the  other  they  are  in  immediate 
contact  with  the  muscular  tunic,  which  is  here  somewhat  more  dosely 
united  with  the  mucous  membrmne. 

Viewed  from  the  interior  of  the  intestine  their  moststrilnng  feature 
in  man  is  the  presence  of  many  small  rounded  depressions  ^"'—4'" — 1"' 
apart,  which  corresponds  wiih  the  separate  follides,  and  whose  floor 
is  indeed  rendered  dightly  convex  by  the  latter,  but  which  present 
no  villi  whatever.  The  remainder  of  the  patch  is  occupied  by  com- 
mon villi,  or  by  reticulated  folds,  and  by  the  aperturea  of  the 
Lieberkiihnian  glands;  the  latter  are  disposed  around  the  alight 
elevations  produced  by  the  follicles  in  otroleta  of  6  to  10  and  more 
apertures,  the  coronso  tubulorum  of  authors. 

The  Solitary  Follides  (glandulss  Bolitarias)  resemble  the  separate 
elements  of  Peyer's  patches  so  dosely  in  size,  contents,  and  general 
structure,  that  there  is  no  reason  for  considering  them  as  (UstiDct, 
particularly  as  the  number  of  follicles  is  subject  to  all  possible 
varieties,  and  since,  in  animals  at  least,  we  find  Peyer's  patches  with 
2 — 3 — 5  follicles.  In  man,  aa  all  writers  justly  agree,  their  number  is 
exceedingly  inconstant ;  sometimes  not  one  can  be  found,  whilst  in 
other  cases  the  whole  intestines,  as  far  aa  the  margina  of  the  ileocoocal 
valve^  is  thickly  beset  with  them ;  or,  lastly,  they  may  occur  in  the 
ileum  and  jejunum,  but  in  no  very  great  number.  Their  entire 
absence  must  probablv  be  oonsidercd  abnormal,  since  they  are  con- 
stant in  newly-born  children,  being  more  abundant  in  the  jejunum 
than  in  the  ileum.  The  miliary  vesicles  however,  whidi  are  often  met 
with  in  immense  quantities  in  the  small  intestines  and  stomach  in 
catarrhal  afiectiona  of  the  alimentary  traot>  may  very  probably  be 
entirely  or  partially  pathological,  aince  the  occurrence  of  such  follicles 
has  been  demonstrated  in  other  organs  aho  (in  the  liver,  according 
to  Vorhow).  The  solitary  follides  have  the  same  structure  as  the 
elements  of  the  patches,  only  they  occur  also  in  the  mesenteric  border, 
and  support  villi  upon  their  intestinal  surface,  which  is  usually 
somewhat  convex. 

Professor  KuUiker  expresses  himself  as  decidedly  opposed  to  the 
notion  that  the  follides  of  Peyer^s  patches  have  any  apertures.  Of 
their  functions  he  says : — **  They  and  the  follicles  of  the  intestine  in 
general  appear  to  me  to  be  dosed  glandular  organs,  analogous  to  the 
splenic  follides,  the  tonsils,  and  the  lymphatic  glands,  wmoh  contain 
peculiar  elements  and  a  vascular  network.  In  these  a  constant 
development  of  cells  takes  place,  and  at  the  same  time  substances  are 
elaborated  from  the  plasma,  supplied  liy  the  bloodvessels,  and  perhaps 
also  from  matters  not  of  a  fatty  nature,  absorbed'  from  the  intestine, 
a  part  of  which  in  all  probability  is  at  once  taken  up  bv  the  internal 
bloodvessels,  while  the  larger  proportion  is  excreted,  and  absorbed  by 
the  lymphatics." 

The  structure  of  the  mucous  membrand  of  the  large  intestines 
agrees  so  dosely  with  that  of  the  small  intestines,  that  it  need  not  be 
described  separately.  With  the  exception  of  the  rectum  it  has  no 
proper  folds,  for  the  transverselv  fibrous  muscular  layer  also  enters 
iato  the  plic»  sigmoidea.  The  vuli  are  absent  from  the  edge  of  the 
ileoccdoal  valve.  The  glandular  oigans  are  Lleberkiihn's  glands  and 
solitary  follicles.  The  latter  are  arranged  close  together  in  the  pro- 
cessus vermicularis,  and  are  very  frequent  in  the  rectum  and  codoum. 
and  are  also  usually  more  abundant  in  the  colon  than  in  the  small 
intestines.    [DiassTiON;  Food;  Stomaoh;  BilB;  LiysB.1 

INTESTINES,  SMALL.    [Intestines.] 

INTEICA'BIA,  a  small  Polypifer  from  the  Oolitic  rocks  of  Frimee, 
allied  to  CeUaria. 

INULA,  a  genus  of  Plants  belonging  to  the  natural  order  Oofnpoiiim 
and  the  suboider  A»tercu:ece.  It  has  a  many-flowered  heterogamous 
head.  Florets  of  the  ray  female  in  one  row,  sometimes  by  ^rtion 
sterile,  usually  ligulate,  sometimea  somewhat  tubular  and  trifid; 
those  of  the  disc  hermaphrodite,  tubular,  5-toothed ;  involucra 
imbricated  in  several  rows;  receptacle  flat  or  somewhat  convex,  naked; 
anthers  with  2  seteo  at  the  base ;  achenium  without  a  hee^ 
tapering,  or  in  /.  ffeUniwn  4-oomered;  pappus  uniform  in  one  row, 
composed  of  capillary  roughiah  setae. 

/.  iTe^efitttm,  Elecampane,  is  found  in  pastures  in  various  parts  of 
Europe.  It  is  a  native  of  Great  Britam.  It  has  a  thick  branching 
root)  which  is  aromatic,  bitter,  and  mucilsginouB.  The  stem  is  3  feet 
higl^  leafy,  round,  furrowed,  solid,  branched,  and  most  downy  in  tiie 
upper  parU  The  leaves  are  large,  ovate,  serrated,  and  veiny ;  downy 
and  hoary  at  the  back,  radical,  1-stalked ;  the  rest  sessile,  dasping 
the  stem.  Flower-heads  solita^  at  the  downy  summits  of  the 
branches,  2  inches  broad,  of  a  bright  vellow  colour ;  the  scales  of 
the  involucre  broad,  recurved,  leafy,  finely  downy  on  both  sides;  rays 
very  numerous,  long,  and  narrow,  each  terminating  in  three  unequal 
teeth;  achenia  quadrangular,  smooth;  pappus  roughish;  receptacle 
reticidated,  not  quite  smooth  or  naked.  Various  preparations  of  tiie 
boiled  root  have  been  recommended  mixed  with  sugar  to  promote 
expectoration  and  to  strengthen  the  stomach.  Some  think  a  spirituous 
extract  contains  most  of  its  aromatic  and  tonic  properties.  The 
plant  is  generally  contained  in  rustic  gardens  on  account  of  its  many 
reputed  virtues.  JntUm,  the  peculiar  property  contained  in  the  rcot^ 
is  a  white  powder,  like  starch,  u  insoluble  in  cold,  and  soluble  in  hot 
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water,  from  whioh  it  ii  deposited  on  cooling ;  and  tfaii  disUngaUiM  it 
from  ataroh.  With  iodme  it  girea  a  greeniah-yelloir  oompoond, 
whioh  is  not  permanent;  Tnnljn  Ja  diatingniahed  from  gam  bj  tta 
insolubility  in  oold  water,  and  by  not  giving  aaoeholactio  acid  when 
digested  in  nitric  add 

/.  Oonffsa  has  the  leaflets  of  the  inrolnore  all  linear.  Leayes  orate- 
lanceolate,  downy,  denticnlate;  lower  leaves  nancwed  into  a  footstalk; 
florets  of  the  ray  sabligulate ;  frtut  tereteu  It  is  the  Oot^m  tqmmnma 
»f  Smith.  The  stem  is  from  one  to  two  feet  his^  leafy;  heads 
corymbose.  The  flowers  yellow,  those  of  the  cireamference  between 
tabular  and  ligulate,  deeply  divided  on  tiie  inner  side.  It  is  found  on 
calcareous  soils  in  Great  Britain,  and  is  known  by  the  name  of  Plough- 
man's Spikenard. 

/.  criihvMndeM  has  tha leaflets  of  the  involucre  linear,  taper  pointed; 
leaves  fleshy,  linear,  obtuse,  or  with  three  points.  The  stem  about  a 
foot  high,  slightly  branched  near  the  top,  each  branch  terminating  in 
a  solititfy  head  with  an  orange^joloured  disc  and  yellow  ray&  It  is 
found  on  rocks  and  in  muddy  salt  marshes  by  the  sea.  It  is  called 
Qolden  Sampllne. 

INULIN.    [Inula. 

INUUS,  a  genus  of  Monkeys.    [Quadbuicaha.] 

INYOLU^CRUM,  In  Botany,  Is  any  collection  of  bracts  round  a 
duster  of  flowers.  In  umbelliferous  plants  it  consists  of  separate 
narrow  bracts  placed  in  a  single  whorl ;  in  many  composite  plants 
these  organs  are  imbricated  In  several  rows.  If  the  bracts  belong  to 
a  secondaiy  series  of  the  infloresence,  as  in  the  partial  umbels  of  an 
apiaceous  plants  or  in  the  solitary  florsts  of  Eehimoptj  they  form  an 
involuceL  The  most  singular  state  of  the  involucrum  is  that  which 
is  found  in  the  genera  OiMtanea,  Fagut,  Querau,  &c.,  where  it  forms  a 
cup,  or  closed  cover,  remarkable  in  the  European  species  of  those 
genera,  but  much  more  so  in  the  species  of  India. 

lOLITE,  a  Mineral,  also  called  JHekroUe  and  Cordieriie.  It  belongs 
to  the  group  of  anhydrous  silicates  of  alumina.  It  crystalliaes  in 
rhombic  ana  hexagoxud  prisms,  and  usually  occurs  in  6-  or  IS-sided 
prisms,  or  disseminated  in  masses  vdthout  distinct  form.  The 
oleavsge  is  indistinct ;  but  the  eiystals  are  often  separable  into  layers 
parallel  to  tiie  base.  The  colour  is  of  various  shades  of  blue-soften 
deep  blue  in  the  direction  of  the  axis,  and  yellowish-gray  transversely. 
The  streak  is  uncoloured.    Lustre  and  appearance  much  like  that  of 

flass.  Transparsnt  to  translucent  It  is  brittle,  and  has  a  hardness  of 
to  7'5.  Its  specific  gravity  is  2*6  to  2*7.  A  specimen  from  Connecticut, 
United  States,  had  Uie  following  composition : — 

SiUca 48-3 

Alumina 82*5 

Magnesia 10*0 

Protoxide  of  Iron 6*0 

Protoxide  of  Manganese  .0*1 

Water       .       .  8'1 

100 

Beforo  the  blow-pipe  it  ftises  with  difficulty  to  a  blue  glass  resembling 
the  mineral  It  is  distinguidied  by  this  property  from  blue  quartz, 
for  which  slone  it  could  be  mistaken. 

lolite  ia  found  at  Bodenmais  in  Bavaria,  Arondal  in  Norwav,  Cabo 
de  Qata  in  Spain,  Tunabei^g  in  Finland,  also  in  Qreenland,  Ceylon,  and 
the  United  States.  It  ii  occasionally  employed  as  an  ornamental  stone, 
and  when  cut  it  presents  different  shades  of  colour,  hence  one  of  its 
names,  Dichroite  (Hxpoia),    lolite  refers  to  its  violet  colour  (Utis). 

When  lolite  is  exposed  to  the  air  and  moisturo  it  undeigoes  a 
gradual  altention.  It  absorbs  water,  and  becomes  converted  into  a 
hydrate.  It  then  assumes  a  foliated  micaceous  structuro  resembling 
talc  Hydrous  lolUe,  CMarophyUiie,  and  SmarhiU  aro  names  that 
have  been  given  to  altered  loUte,  and  FcMunite  and  OiffanioUU  have 
probably  the  same  on^, 

iDana,  Mineralogy,) 
ONE,  or,  as  it  is  sometimes  written,  JOKE,  a  parasitic  genus  of 
Crustaceans,  placed  by  Desmarest  under  the  Itopoda,  but  by  LatrelUe, 
who  established  the  subgenus,  under  the  AmphipodcL  The  latter 
founded  his  separation  on  the  flguro  given  by  Montagu  under  the 
denomination  of  Oniteut  ^oraeicus  ('  Linn.  Trans.,'  ix.  iii  8, 4) ;  and 
observes  that  it  presents  particular  characters  which  place  it  at  a 
distance  from  all  the  other  forms  of  the  order.  The  body  is  composed 
of  about  fifteen  joints,  whioh  aro  only  to  be  distinguished  by  lateral 
incisions  in  the  form  of  teeth.  The  four  antennse  aro  very  short : 
the  external  ones,  longer  than  the  two  others,  aro  only  visible  when 
the  animal  is  seen  on  the  back.  The  first  two  segments  of  the  body 
in  the  female  aro  each  provided  with  two  elongated  fleshy  flattened 
oar-like  cirrbl  The  feet  aro  short,  hidden  under  the  body,  and 
hooked.  The  last  six  segmenU  aro  furnished  with  lateral  fleshy 
elongated  fasciculated  appendages,  whioh  aro  simple  in  the  males,  but 
in  the  form  of  oars  in  the  other  sex.  At  the  posterior  extremity  of 
the  body  are  six  other  appendnges,  which  are  simple  and  curved,  two 
of  them  being  longer  than  the  others.  The  abdominal  valves  are 
very  larffe,  cover  all  the  lower  part  of  the  body,  and  form  a  species  of 

receptacle  fur  the  eggs.  .,.-«...  .. 

This  parasite  hides  itself  under  the  shell  of  CaUtanaua  tuhterranea 


themselves  firmly  upon  the  abdominal  appendages  of  the  former  by 
meana  of  their  daws.  Latrsille,  whoee  account  we  have  given,  speaks 
of  itaarare,andnmaifa  that  in  its  habits  it  approaches  to  .fit^nii: 
[IsoFODA.]    (Montagu, 'Lmn-Trana.') 


m,  fnaale ;  h,  male. 


lONIDIUM,  a  genus  of  Pknta  belonging  to  the  natural  order 
Violacea,  It  has  5  sepals  not  prolonged  at  the  bsae ;  corolla  unequal, 
2-lipped,  oonaisfcing  of  6  petals,  the  lowest  of  which  is  very  latge  and 
unguiculate ;  stamens  5,  hypogynous,  unequd,  the  two  anterior  having 
anthers  that  are  often  appendiculate ;  capsule  protected  by  the  per- 
manent aepali ;  petals  and  stamena  few,  or  many-seeded.  The  species 
are  herba(>K>us  plants  or  shrubs. 

/.  Ipeeaeuanka  is  a  native  of  the  forests  of  BrasiL  It  has  alternate 
lanceolate  ovate  leaves,  serrated,  acute  at  each  end ;  stipules  ovate- 
lanceolate,  acute,  membranous,  ribbed  in  the  middle ;  sepals  semi- 
pinnatifid ;  lower  petal  very  large,  transversely  eUipUcaL  The  it>ots 
aro  emetic^  and  are  often  collected  as  a  substitute  for  the  true 
Ipecacuanha. 

/.  i^ooya  is  found  in  fields  in  the  western  parts  of  Minas  GeraSs,  and 
elsewhere  in  Brazil  It  is  a  very  shsggy  plimt  The  stem  suffrutioose, 
usually  simple ;  leavea  alternate,  subsessile,  ovate,  somewhat  cordate 
at  the  bsae,  rather  acute,  obsoletely  toothed ;  stipules  linear,  scsrious, 
quite  entire,  hardly  perceptible;  lower  petal  veiy  large,  broadly 
oboordate ;  filaments  bearded  on  the  outside  at  the  apex ;  membranous 
process  of  the  anthen  very  smalL  Roota  emetic,  and  like  the  last 
species  substituted  for  true  Ipecacuanha. 

/.  mierophyUum  is  found  at  Quito  near  the  foot  of  Chlmboraao. 
The  stems  are  somewhat  quadrangular,  smooth  on  the  angles,  downy 
on  the  sides^  filiform,  erect,  apparency  not  above  one  foot  high,  if 
so  much.  The  leavea  are  all  oppoeite^  ovate,  wedge-shi^ped,  and 
entire  at  the  base,  with  two  or  three  coarse  serratures  on  each  side 
towards  the  pointy  covered  sparingly  on  each  side  with  abort  fine  down ; 
the  stipules  are  membranous,  linearovat^  acuminate,  longer  than  the 
very  short  petioles;  flowen  small,  axillary,  solitarr,  and  erect;  pedun- 
cles filiform,  slightly  downy,  twice  as  long  as  the  leaves ;  sepals  ovate- 
acute,  with  a  little  fine  down  along  the  middle  of  the  back ;  lip  pandu- 
riform,  that  is,  unguiculate,  roundish,  emoiginate,  with  the  claw  almost 
rtiomboidal  frem  the  projection  of  its  sides  at  opposite  points.  It  is 
stated  to  be  a  specific  in  Elephantiasis  tubereulata,  the  '  Mai  de  8an 
Lazare '  of  the  Spanish  Americans,  and  '  Cooobay '  of  JamaiciL  Dr. 
Bancroft  speaks  most  favourably  of  its  e£fects  in  this  disease.  It  is 
known  by  the  name  of  'Cuchunchully'  in  its  native  country.  There 
is  some  difierenoe  of  opinion  as  to  the  exact  species  which  furnishes 
this  preparation. 

/.  parvijlarum  has  roots  extremely  like  Ipecacuanha  in  appearance 
and  properties. 

/.  brevieauU  jb  a  Brazilian  plant    It  is  emetic,  and  a  powder  of  the 
root  rubbed  up  with  sugar  and  milk  funushes  an  agreeably  sweet 
medicine. 
/.  urtictrfolium  is  also  an  emetic  of  the  same  country. 
IORA,  or  JORA,  a  genus  of  Birds  established  by  Dr.  Horsfield,  and 
placed  by  Mr.  Swainson  among  his  Bra^ypodinw,  or  Short-Legged 
Thrushes.    [Mxbulio&I 
IPECACUANHA.    [Cephaelib.] 
IPH^ROCERA    [BoBBOBua.] 

IPOM£A,  a  genus  of  Plants  of  the  natural  frmily  of  CknwolmUaeea, 
which  is  very  closely  allied  to  Convolvulut,  or  Bindweed,  whence  has 
been  derived  its  name.  From  the  moro  minute  investigations  of 
modem  botanists  considerable  changes  have  taken  place  in  the 
nomenclature  of  the  species  sometimes  referred  to  this  genus  and 
sometimes  to  other  nearly  allied  genera.  M.  Choisy,  who  has  most 
recently  examined  the  Oriental  Convolvulacea,  excludes  many  species 
usually  referred  here,  and  forms  the  genus  of  the  species  of  Jpomasa 
and  Convolwlut  of  authors.  Jpomcea  has  a  5-sepaled  calyx,  a  cam- 
panulate  corolla,  with  five  stamens  Included  within  it ;  style  single ; 
stigma  bilobed ;  lobes  capitate ;  ovary  2-celled ;  cells  2-8eeded ;  capsule 
2-celled.  The  species  are  very  numerous,  and  found  in  the  tropical 
parts  of  Asia,  Africa,  and  America.  A  few  ascend  the  mountains  in 
such  latitudes. 

Most  of  the  species  are  ornamental ;  others  have  been  removed  to 
Quamodit,  Argyreia^  PharbitUf  &c.,  and  one  of  the  most  useful  as  an 
article  of  diet  in  tropical  countries,  to  BatcUaa.  B,  ed^it  produces 
the  tubers  so  well  known  by  the  name  of  Sweet  Potatoea.  [Batatas.] 
/.  TSirpethum  is  found  in  the  East  Indies,  Malnyan  Archipelago, 
Australia,    Timor,    Otaheite,    Friendly   Inlands,  Marianne    Islands^ 


/ 


Tiniu),  Ac  Ita  root  Ic  peraimuL  The  (tsnu  twining,  HTCnl 
&tliom«  long,  trmo  3-  to  l-wdod,  »  little  downj,  with  win^  uif[le< ; 
loKTM  italkod,  Tuying  in  farm  from  oordate  to  linsu,  all  pointed 
•nd  lobed,  or  utgnUr  Mid  down;;  pednnclea  Kzillarjr,  downj,  m&nj- 
Sowared ;  flowBra  Iwgo  and  white ;  bract*  ov»l,  ooncave,  vslTety, 
deciduoni;  ormiy  aedted  on  a  Urge  gUndoIir  dttc;  stifma  2'Iobed; 
wpaules  inTotTed  in  the  dcj  c»lji,  absolutely  4-aided,  2-calIsd, 
apcming  at  the  apex  b;  a  kind  of  operculum ;  aeeds  round,  black, 
one  in  each  cell.  The  root  has  been  long  employed  in  India  aa  a 
common  pui^tire.  The  bark  of  the  rooti  ia  the  part  employed  bj 
tlie  nalJTfla,  m  it  oontajna  all  the  active  propertiei ;  they  uae  it 
freah,  rubbed  np  with  rniiy.  About  six  inchea  in  length  of  a  root  aa 
thick  aa  the  litUe  finger  they  reckon  a  common  doae.  (Roib.)  It  i* 
reckoned  an  eioelluit  mbatitntfl  for  jalap,  and  ia  free  &om  the 
lUHuaoiu  taste  and  nnell  of  that  drug.  The  plant  ia  a  natira  of  all 
puta  of  oontinental  and  probably  of  iniular  India  also,  aa  it  is  aaid 
to  be  found  in  the  Society  and  Friendly  lelei  and  the  New  Hebrides 

I.  maerorAaa  ia  luppoaed  to  be  the  Cmvolmlta  Jalapa  of  Limuene. 
It  ia  a  plaot  iobabitbig  the  aandj  aoil  of  Oeoigia  and  the  Carolinaa, 
with  white  iodpld  Euiuoaona  roota,  weighing  from  40  to  GO  Iba.  It 
ia  aaid  to  powtw  no  pnratin  propertiei,  but,  like  Batatat,  coneiata 
chiaflj  of  Mcoharin*  and  arinacaona  natter. 

/.  fmiSmta  ia  oommon  in  Norlli  America,  in  aand;  fields  and  by 
fences,  thim  Canada  to  Florida.  It  ia  the  Uechameck  of  the  Indian*. 
It  baa  a  very  large  root,  2  or  S  feet  long  and  u  thick  aa  the  arm,  of  a 
TeIlow.oclire  colour.  The  atom  ia  downy ;  leaTca  on  long  etalks, 
broadly  cordate,  entire,  acomioate,  slightly  repand  ;  peduncles 
many  flowered,  oymoM  longer  than  the  petioles  ;  corolla  large,  cam- 
panalata,  white,  dull  purple  towards  the  base ;  itamen*  white,  the 
length  of  Uie  tnbe.  The  powdered  root  acts  like  rhaburb ;  it  requires 
to  be  given  in  larger  doses  than  jalap.  It  has  an  American  reputatdon 
BB  a  remedy  for  ^culoua  affections,  and  in  casee  of  gnvel. 

/.  Furga  (7.  /olnpa  of  Nuttall)  ie  found  on  the  eHtero  declivity 
of  the  Uexlcan  Andes  near  Chiconqtuaoo,  and  near  San  Salvador 
on  the  eastern  face  of  the  C6fie  de  Perote,  at  an  elevation  of  aboat 
6000  feet  above  the  ees ;  and  on  the  mountains  near  Orizaba.  It 
has  a  tuberaoa  fleshy  root,  with  uumerooa  roundish  tubercle*.  Stem 
smooth,  brownish,  very  slightly  nmgb;  leaves  stalked,  the  first 
hastate,  the  eucceeding  one*  eordata,  acuminate,  mucronate,  smooth  ; 
peduncles  axillary,   2-flovrered,  twirted,  the  length  of  the  corolla ) 


Hpata  obtuae,  mucronate,  amooth ;  corolla  purple,  with  a  long  some- 
what  elevate  tube,  and  an  undulated  limb  with  6  pluts ;  filamenta 
smooth,  unequal,  longer  than  the  tube  of  the  corolla ;  anUiara  linear, 
projecting ;  stigma  capitate,  deeply  furrowed  ;  capsule  2.celled ;  cells 
Speeded.    It  haa  long  "otma  employed  as  a  medicinal  ageo^  and 
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ia  oonsidered  b;  the  tradeia  iu  jalap  to  be  extremely  similar  in  quality 
to  the  true  plant ;  and  aa  it  is  the  more  abundant  and  larger  of  tho 
two,  at  least  in  some  diatriota,  the  probability  ia  that  it  also  forma  a 
part  of  the  imported  aamples  of  this  drug. 

/.  Orizoinuu  is  native  of  the  temperate  parts  of  the  atate  of  Oaxaoa. 
It  has  a  tuberous  fleshy  root,  with  numeroua  oblong  tubercles ;  stem 
twining,  green  and  hairy;  leaves  cordate,  acuminate,  mucronate, 
hairy,  the  earliest  on«  hastate ;  peduncles  2-3-Sowered,  twiated, 
three  tjmea  as  long  as  the  corolla;  sepals  oblang-obtuse,  mucronate, 
hairy;  corolla  purple,  campanuUte,  with  a  regular  tube  inflated  in 
the  midjlle,  and  a  wavy  limb  with  G  plaits ;  stamens  shorter  than 
the  tube,  hairy  at  the  base;  capsule  2-celled;  ceUa  2-seeded.  The 
Spanish  nama  of  this  plant  is  Jalapa  Idacho. 

7.  vabtma  is  found  in  Jamaica,  where  it  is  called  Seven.Eared  or 
Spaniah  Arbour-Tine.  The  root  ia  tuberous,  as  large  as  a  man's 
head ;  itfluia  200  or  SOO  feet  long,  purplish  at  the  eitremitisi ;  leavea 
amooth,  downy  beneath,  palmate,  or  T-lobed ;  the  lobes  much  smaller 
at  the  side  than  in  the  middle,  namw,  lanceolate,  acuminate; 
peduuciss  many-Sowered ;  flowen  pale  yellow,  sweet  scanted ;  capsule 
aa  laige  aa  a  walnut,  membranous,  ehining,  brown,  2-celled,  with  two 
lilack  or  dark'brown  shaggy  triangular  seeds  in  each  celL  All  the 
part*  are  purgative.   Dr.  Sarham  thinks  scammony  might  be  obtained 

7.  catkartiea  is  found  in  moiit  pUcsa  in  St.  Domingo.  The  atema 
are  twining,  amooth,  and  herbaceoua ;  leaves  large,  distinct,  long- 
stalked,  bi^d,  oval,  cordate,  smooth,  and  3-lobed ;  the  two  lateral 
lobes  oval,  shorter,  acute;  the  terminal  oval  lanceolate,  acuminate ; 
peduncles  axillary,  usually  l-fiowered;  Sowers  large,  deep  bright-red; 
tube  of  the  corolla  thick,  inSated,  contracted  and  cylindrical  at  the 
base,  an  inch  and  more  long,  pale  green;  the  limb  broad,  G-lobed; 
stamens  shorter  than  the  corolla ;  stigma  capitate.  The  root*  furnish 
a  resinous  substance  used  a*  a  purgative  in  St.  Domingo.  Ita  use  is 
not  however  very  safe,  as  it  is  apt  to  produce  eicesove  purgation. 

(Lindlej,  ^ors  Jferfiea  ;  "Ro^ie,  Materia  Mediea.) 

IPS,  a  genua  of  Insects  belonging  to  the  order  Coltoptera,  to  tba 
section  T'entamem,  and  the  family  Enpidce.  The  body  is  of  an  oblong- 
oval  form  and  depressed,  with  the  third  joint  of  the  anteniue  longar 
than  the  second,  and  the  club  large  and  rounded.  The  specie*  are 
generally  Found  under  the  bark  of  decayed  treee.  They  are  chiefly 
confined  to  Eorope.    The  British  species,  of  which  there  are  font  or 
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water,  from  which  it  u  deposited  on  oooling ;  and  this  distinguishea  it 
from  etaroh.  With  iodine  it  givea  a  greenish-yellow  compound, 
which  is  not  permanent  Inulin  ia  distinguished  from  gum  hy  ita 
insolubility  in  cold  water,  and  by  not  giving  sacoholactic  add  when 
digested  in  nitric  acid. 

L  Conyza  has  the  leaflets  of  the  involucre  all  linear.  Leaves  ovate- 
lanceolate,  downy,  denticulate;  lower  leaves  narrowed  into  a  footstalk; 
florets  of  the  ray  subligulate ;  fruit  terete.  It  is  the  Conyza  aqwt/rrata 
ft  Smith.  The  stem  is  from  one  to  two  feet  high,  leafy;  heads 
oorymboee.  The  flowers  yellow,  those  of  the  circumference  between 
tubular  and  ligulate,  deeply  divided  on  the  inner  side.  It  is  found  on 
calcareous  soils  in  Qreot  Britain,  and  is  known  by  the  name  of  Plough- 
man's Spikenard. 

/.  eriihmoides  has  the.  leaflets  of  the  involucre  linear,  taper  pointed ; 
leaves  fleshy,  linear,  obtuse,  or  with  three  points.  The  stem  about  a 
foot  high,  slightly  branched  near  the  top,  each  branch  terminating  in 
a  solituy  head  with  an  orange-coloured  disc  and  yellow  rays.  It  is 
found  on  rocks  and  in  muddy  salt  marshes  by  the  sea.  It  is  called 
Gblden  Sampline. 

INULIN.    [Inula. 

INUUS,  a  genus  of  Monkeys.    [Quadbumana.] 

INYOLU'CRUM,  in  Botany,  is  any  collection  of  bracts  round  a 
duster  of  flowers.  In  umbelliferous  plants  it  consists  of  separate 
narrow  bracts  placed  in  a  single  whorl ;  in  many  composite  plants 
these  organs  are  imbricated  in  several  rows.  If  the  bracts  belong  to 
a  secondary  series  of  the  infloresence,  as  in  the  partial  umbels  of  an 
apiaceous  plant,  or  in  the  solitary  florets  of  JBchinops,  they  form  an 
invoIuceL  The  most  singular  state  of  the  involucrum  is  tliat  which 
is  found  in  the  genera  Oaetanect,  Fagus,  Quercw,  &c.,  where  it  forms  a 
cup,  or  dosed  cover,  remarkable  in  the  European  species  of  those 
genera,  but  much  more  so  in  the  species  of  India. 

lOLITE,  a  Mineral,  also  called  JHchroUe  and  Qcrdierite,  It  belongs 
to  the  group  of  anhydrous  silicates  of  alumina.  It  crystallises  in 
rhombic  and  hexagonal  prisms,  and  usually  occurs  in  6-  or  12-Bided 
prisms,  or  disseminated  in  masses  without  distinct  form.  The 
cleavage  is  indistinct ;  but  the  crystals  are  often  separable  into  layers 
paralld  to  the  base.  Hie  colour  is  of  various  shades  of  blue — often 
deep  blue  in  the  direction  of  the  axis,  and  yellowish-gray  transversely. 
The  streak  is  uncoloured.  Lustre  and  appearance  much  like  that  of 
glass.  Transparent  to  translucent.  It  is  brittle,  and  has  a  hardness  of 
7  to  7*5.  Its  specific  gravity  is  2*6  to  2*7.  A  specimen  from  Connecticut, 
United  States,  had  Uie  following  composition : — 

Silica 48-3 

Alumina 32*5 

Magnesia 10*0 

Protoxide  of  Iron 6-0 

Protoxide  of  Manganese        .        .        .        .0*1 

Water       .       .  8-1 

100 

Before  the  blow-pipe  it  fuses  with  difficulty  to  a  blue  glass  resembling 
the  mineral  It  is  distinguished  by  this  property  from  blue  quartz, 
for  which  alone  it  could  be  mistaken. 

lolite  is  found  at  Bodenmaia  in  Bavaria,  Arendal  in  Norway,  Cabo 
de  Gata  in  Spain,  Tunabei'g  in  Finland,  also  in  Qreenland,  Ceylon,  and 
tiie  United  States.  It  is  occasionally  employed  as  an  ornamental  stone, 
and  when  cut  it  presents  different  shades  of  colour,  hence  one  of  its 
names,  Dichroite  (Sixpoia),    lolite  refers  to  its  violet  colour  {I6us). 

When  lolite  is  exposed  to  the  air  and  moisture  it  undeigoes  a 
gradual  alteration.  It  absorbs  water,  and  becomes  converted  into  a 
hydrate.  It  then  assumes  a  foliated  micaceous  structure  resembling 
talc.  Hydrous  loliie,  CMorophyUitej  and  E»marh%U  are  names  that 
have  been  given  to  altered  lolite,  and  FoMuniU  and  OiffatUoUte  have 
probably  the  same  origin. 

(Dana,  Mineralogy.) 

lONE,  or,  as  it  is  sometimes  written,  JOKE,  a  parasitic  genus  of 
Crustaceans,  placed  by  Desmarest  under  the  Iiopoda,  but  by  Latreille, 
who  established  the  sab-genus,  under  the  Amphipoda.  The  latter 
founded  his  separation  on  the  figure  given  by  Monta^  under  the 
denomination  of  Onitcui  tKoraeicut  ('  Linn.  Tnins.,'  ix.  lii  8, 4) ;  and 
observes  that  it  presents  particular  characters  which  place  it  at  a 
distance  from  all  the  other  forms  of  the  order.  The  body  is  composed 
of  about  fifteen  joints,  which  are  only  to  be  distinguished  by  lateral 
incisions  in  the  form  of  teeth.  The  four  antennos  are  very  short : 
the  external  ones,  longer  than  the  two  others,  are  only  visible  when 
the  animal  is  seen  on  the  back.  The  first  two  segments  of  the  body 
in  the  female  are  each  provided  with  two  elongated  fleshy  flattened 
oar-like  drrhi  The  feet  are  short,  hidden  under  the  body,  and 
hooked.  The  last  six  segments  are  furnished  with  lateral  fleshy 
elongated  fasdculated  appendages,  which  are  simple  in  the  males,  but 
in  the  form  of  oars  in  the  other  sex.  At  the  posterior  extremity  of 
the  body  are  six  other  appendages,  which  are  simple  and  curved,  two 
of  them  being  longer  than  the  others.  The  abdominal  valves  are 
veiy  large,  cover  all  the  lower  part  of  the  body,  and  form  a  species  of 
receptacle  for  the  eggs. 

This  parasite  hides  itself  under  the  shell  of  CaUianana  nibterranea 
[Calliaicassa],  and  there  forms  a  tumor  on  one  of  its  sides.  Montagu 
extracted  it,  and  kept  it  alive  for  some  days.  The  females  are  always 
accomptmicd  by  their  males,  which  are  vexy  inferior  in  size,  and  fix 


themsdves  firmly  apon  the  abdominal  appendages  of  the  former  by 
means  of  their  clawa.  Latreille,  whose  account  we  have  given,  speaks 
of  it  as  rare,  and  remarks  tiiat  in  its  habits  it  approadus  to  Bapifrut, 
[IsopooA.]    (Montagu,  'Linn.  Trans.') 


Ion*  thoracica,    a,  femals ;  b,  male. 

lONIDIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Violacea,  It  has  5  sepals  not  prolonged  at  the  base ;  corolla  unequal, 
2-lipped,  consisting  of  6  petals,  the  lowest  of  which  is  very  large  and 
unguiculate ;  stamens  5,  nypogynous,  unequal,  the  two  anterior  having 
anthers  that  are  often  appendiculate ;  capsule  protected  by  the  per- 
manent sepals ;  petals  and  stamens  few,  or  many-seeded.  The  species 
are  herbaceous  plants  or  shrubs. 

/.  Ipecacuanha  is  a  native  of  the  forests  of  BradL  It  has  alternate 
lanceolate  ovate  leaves,  serrated,  acute  at  each  end ;  stipules  ovate- 
lanceolate,  acute,  membranous,  ribbed  in  the  middle ;  sepals  semi- 
pinnatifid ;  lower  petal  very  large,  transversely  ellipticaL  The  roots 
are  emetic,  and  are  often  collected  as  a  substitute  for  the  true 
Ipecacuanha. 

/.  Poaya  is  found  in  fields  in  the  western  parts  of  Minas  G^eraSs,  and 
dsewhere  in  Brazil  It  is  a  very  shaggy  plant.  The  stem  suffrutioose, 
usually  simple ;  leaves  alternate,  subsessile,  ovate,  somewhat  cordate 
at  the  base,  rather  acute,  obsoletely  toothed ;  stipules  linear,  scarious, 
quite  entire,  hardly  perceptible;  lower  petal  veiy  large,  broadly 
obcordate ;  filaments  bearded  on  the  outside  at  the  apex;  membranous 
process  of  the  anthers  very  smalL  Roots  emetic,  and  like  the  last 
spedes  substituted  for  true  Ipecacuanha. 

/.  microphyllum  is  foimd  at  Quito  near  the  foot  of  Chimborazo. 
The  stems  are  somewhat  quadrangular,  smooth  on  the  angles,  downy 
on  the  sides,  filiform,  erect,  apparently  not  above  one  foot  high,  if 
so  much.  The  leaves  are  all  opposite,  ovate,  ^ivedge-shaped,  and 
entire  at  the  base,  with  two  or  throe  coarse  serratures  on  each  ude 
towards  the  pointy  covered  sparingly  on  each  side  with  short  fine  down  ; 
the  stipules  are  membranous,  lineaivovate,  acuminate,  longer  than  the 
very  short  petioles;  flowers  small,  axillary,  solitary,  and  erect;  pedun- 
des  filiform,  slightly  downy,  twice  as  long  as  the  leaves ;  sepals  ovate- 
acute,  with  a  little  fine  down  dong  the  middle  of  the  back ;  lip  pandu- 
riform,that  is,  unguiculate,  roundish,  emarginate,  with  the  claw  almost 
rhomboidal  from  the  projection  of  ita  sides  at  opposite  points.  It  is 
stated  to  be  a  specific  in  Elephantiasis  tuberculata,  the  *  Mai  de  San 
Lazaro '  of  the  Spanish  Americans,  and  '  Cocobay '  of  Jamaica.  Dr. 
Bancroft  speaks  most  favourably  of  its  effects  in  this  disease.  It  is 
known  by  the  name  of  '  Cuchunchully '  in  its  native  country.  There 
is  some  d^erence  of  opinion  as  to  the  exact  spedes  which  furnishes 
this  preparation. 

/.  parvijlorum  has  roots  extremely  like  Ipecacuanha  in  appearance 
and  properties. 

/.  brevicaule  is  a  Brazilian  plant.  It  is  emetic,  and  a  powder  of  the 
root  rubbed  up  with  sugar  and  milk  furnishes  an  agreeably  sweet 
medicine. 

/.  urticcefoliwn  is  also  an  emetic  of  the  same  country. 

IORA,  or  JORA,  a  genus  of  Birds  established  by  Dr.  Horsfield,  and 
placed  by  Mr.  Swainson  among  his  Bra^ypodince,  or  Short-Legged 
Thrushes.    rMEBULiDA.] 

IPECACUANHA.    [Cephaeub.] 

IPHiEROCERA.    [Borborus.] 

IPOM^A,  a  genus  of  Plants  of  the  natural  fi&mily  of  Oo/nnoUmiaeeiB, 
which  is  very  closely  allied  to  ConvolvulAU,  or  Bindweed,  whence  has 
been  derived  its  name.  From  the  more  minute  investigations  of 
modem  botanists  considerable  changes  have  taken  place  in  the 
nomenclature  of  the  spedes  sometimes  referred  to  this  genus  and 
sometimes  to  other  nearly  allied  genera.  M.  Choisy,  who  has  most 
recently  examined  the  Orientd  Oonvolvulacece,  exdudes  many  species 
usually  referred  here,  and  forms  the  genus  of  the  species  of  IpomcBa 
and  Convolvulttt  of  authors.  Ipomcea  has  a  5-sepded  calyx,  a  cam- 
panulate  corolla,  with  five  stamens  included  within  it ;  style  dngle ; 
atigma  bilobed ;  lobes  capitate ;  ovary  2-celled ;  cells  2'8eeded ;  capsule 
2-ceUed.  The  species  are  very  numerous,  and  found  in  the  tropicd 
parts  of  Asia,  Africa,  and  America.  A  few  ascend  the  mountains  in 
such  latitudes.  ( 

Most  of  the  species  are  omamentd ;  others  have  "beet,  removed  to      < 
Q^afnoclit,  Argyreia^  Pharbitit,  &c.,  and  one  of  the  most  useful  as  an 
article  of  diet  in  tropicd  coimtries,  to  Batatae.    B,  ed^is  produces 
the  tubers  so  well  known  by  the  name  of  Sweet  Potatoes.  [Batatas.] 

/.  Turpelhum  is  found  in  the  East  Indies,  Malayan  Archipelago, 
Australia,    Timor,    Otaheite,    Friendly   Islands,  Mai'ianne    Islands^ 


laaTM  (talked,  TUTlog  in  torn  from  eordatfl  to  linaar,  all  painted 
uid  lobod,  or  »ngal»r  tad  downy;  podonolsB  aiillary,  downj,  many- 
flowored ;  Uowbm  Urge  »nd  white ;  bracta  oral,  oonoaTe,  velTetj, 
deciduoaB;  omyanttodoa  a  Urge  glondnkr  di>a;  itigma  2-lobed; 
oapanlea  inTolisd  in  tlie  dry  olyi,  abeolntdy  4-gided,  2-cellod, 
^pemiiig  at  the  apex  by  a  kind  of  operculum ;  aeedi  round,  black, 
one  in  each  cell.  Tfae  root  has  been  long  employed  in  India  as  a 
common  putgitiTC.  The  bark  of  the  root*  is  tbe  put  employed  by 
the  nativea,  u  it  oontaimi  mil  the  active  properties  ;  ihej  uie  it 
fre«h,  rubbed  up  with  milfc.  About  lii  inches  in  length  of  a  root  aa 
thick  ai  the  little  finger  they  reokon  a  common  dose.  (Roib.)  It  is 
reckoned  an  excellent  lubetitnte  for  jalap,  and  is  free  from  the 
nMuMOD)  taste  and  imell  of  that  dmg.  The  plant  is  ■  native  of  all 
puta  of  oontinentAl  and  probably  of  insular  India  also,  as  it  is  said 
to  be  fonnd  inUia  Sodety  and  FriendlT  Isles  and  the  New  Hebridea 

/.  OMcrarAMa  is  sappoMd  to  be  the  Convolmtlut  Jalapa  of  Limueua. 
It  ia  a  plant  inhabiting  tbe  Modj  aoil  of  Oeatpa  and  the  Carolinas, 
with  white  inaipid  hrinJMeous  roots,  weighing  from  10  to  SO  lbs.  It 
is  aaid  to  poaeas  no  porgstiTe  properties,  but,  like  BaliUaM,  consists 
chieQj  of  aaocharine  and  farinaceous  matter. 

/.  pandurata  is  common  in  North  America,  in  eudy  fields  sad  by 
fencaa,  f^om  Canada  to  Florida.  It  is  the  Meohameck  of  the  Indiana. 
It  has  a  very  laige  root,  2  or  S  feet  long  and  as  thick  as  the  arm,  of  a 
vellaw-ochn  colour.  The  stem  is  downy ;  leaves  on  long  stalks, 
broadly  cordate,  entire,  acnminate,  slightly  repand ;  peduncles 
many  flawered,  oymoM  longer  than  the  petioles;  corolla  Ivge,  cwn- 
pauiilate,  white,  dull  purple  towards  the  base ;  stamens  white,  the 
length  of  the  tube.  The  powdered  root  acts  like  rhaburb  ;  it  requires 
to  be  given  in  larger  doses  than  jalap.  It  has  an  American  reputation 
aa  a  remedy  for  oJcuIodb  affections,  and  in  casea  of  gravel. 

/.  /Wjra  {/■  /nlopa  of  Kuttall)  is  found  on  ths  eastern  declivity 
of  the  Heiican  Andes  near  Chiconquiaoo,  and  near  San  Salvador 
on  the  eaatam  face  of  the  Cdfre  de  Ferote,  at  an  elevation  of  about 
6000  feet  above  the  sea;  and  on  the  mountains  near  Orizaba.  It 
haa  a  tubenms  fleshy  root,  with  numerous  roundish  tubercles.  Stem 
smooth,  bnKrnish,  very  slightly  rough;  leaves  stalked,  the  first 
hastate,  the  succeeding  ones  cordate,  acuminate,  mucronate,  smooth  j 
peduncles  aiilluT,  2'flowered,  twisted,  tlia  length  of  tka  corolla; 


iwpala  obtuse,  mueroDate,  smooth ;  corolla  purple,  with  a  long  some- 
what davate  tube,  and  an  undulated  limb  with  G  plaits;  filamenta 
smooth,  unequal,  longer  than  the  tube  of  tbe  corolla;  anthers  linear, 
pnqecluig ;  stigma  capitate,  deeply  furrowed  ;  capsule  2-celled ;  celta 
S-eeMtwl.    lb  has  long  been  employed  as  a  medicinal  agen^   and 


two,  at  least  in  some  districts,  the  probability  is  that  it  also  forms  t, 
part  of  tbe  Imported  samples  of  this  drug. 

/,  Oraaiemit  is  native  of  the  temperate  parts  of  the  state  of  Oaxaoa. 
It  has  a  tuberous  fleshy  root,  with  □umeroua  oblong  tubercles ;  stem 
twining,  green  and  hairy ;  loaves  cordate,  acuminate,  mucronate, 
hairy,  the  earliest  ones  hastate;  peduncles  S-S-flowered,  twiated, 
three  times  as  long  aa  the  corolla ;  sepals  oblong-obtuse,  mucronate, 
hairy;  corolla  purple,  campanulate,  with  a  regular  tube  inflated  in 
the  middle,  and  a  wavy  limb  with  G  plaita;  stamens  shorter  than 
the  tube,  hair;  at  the  base;  capsule  Silled;  oalls  2-seeded.  The 
Spanish  name  of  this  plant  ia  Jalapa  Uacho. 

/.  taienua  ia  found  in  Jamaica,  where  it  is  called  SeveU'Eared  or 
Spanish  Arbour-Tine.  The  root  ia  tuberous,  as  Urge  as  a  man's 
head  ;  items  SOO  or  300  feet  long,  purplish  at  the  extremities  ;  leaves 
smooth,  downy  beneath,  palmate,  or  T'lobed ;  the  lobes  mach  amaller 
at  the  side  than  in  the  middle,  narrow,  lanceolate,  acuminate ; 
peduncies  many-flowered ;  flowers  pale  yellow,  sweet  scented ;  capsule 
aa  large  as  a  walnut,  membranoua,  shining,  brawn,  2-oelled,  with  two 
black  or  dark-brown  shagg;  triangular  seeds  in  each  cell.  All  the 
parts  are  purgative.   Dr.  Barham  thinks  scommonj  might  be  obtained 

/,  eathartiea  ii  found  in  moiit  places  in  St.  Domingo.  The  stems 
sre  twining,  smooth,  and  herbaceous ;  leaves  large,  distinct,  long- 
stalked,  broad,  oval,  cordate,  smooth,  and  3-labed ;  the  two  lateral 
lobes  oval,  shorter,  acute ;  the  terminal  oval  lanoealate,  acuminate ; 
peduncles  axillary,  ueuallj  1-flowered;  flowers  large,  deep  bright-red  ; 
tube  of  (he  corolla  thick,  inflated,  coutncted  and  cylindric^  at  the 
base,  an  inch  and  more  long,  pale  green;  the  limb  broad,  S-lobed ; 
shorter  than  the  corolla ;  stigma  capitate.  The  roots  furnish 
IS  substance  used  aa  a  puigitive  in  SL  Domingo.  Its  use  Is 
not  however  ver?  safe,  aa  it  ia  apt  to  produce  exceaaive  purgation. 

(Lindley,  /lora  Mcdica;  Royle,  Maleria  ifedica.) 

IPS,  a  genus  of  Insects  belonging  to  the  order  CoUoplera,  to  the 
section  Pentamera,  aud  the  famil;  Empidft.  The  body  ia  of  an  oblong- 
oval  form  and  depressed,  with  the  third  joint  of  the  antennee  longor 
than  the  second,  and  the  club  Isrge  and  rounded.  Tbe  species  an 
generelly  found  under  the  bark  of  decayed  trees.  They  are  chiefly 
conflned  to  Europe.  The  British  spedes,  of  which  there  are  four  or 
are,  a, 
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water,  from  which  it  is  deposited  on  oooling ;  and  this  distinguishea  it 
from  starch.  With  iodme  it  gives  a  greenish-yellow  compound, 
which  is  not  permanent.  Inulin  is  disting^ahed  from  gum  by  its 
insolubility  in  cold  water,  and  by  not  giving  saooholactio  acid  when 
digested  in  nitric  add. 

L  Cfonyta  has  the  leaflets  of  the  involucre  all  linear.  Leaves  ovate- 
lanceolate,  downy,  denticulate;  lower  leaves  narrowed  into  a  footstalk; 
florets  of  the  ray  subligulate ;  fruit  terete.  It  is  the  Conyza  aqwt/rrata 
»f  Smith.  The  stem  is  from  one  to  two  feet  high,  leafy;  heads 
corymbose.  The  flowers  yellow,  those  of  the  circuznference  between 
tubular  and  ligulate,  deeply  divided  on  the  inner  side.  It  is  found  on 
calcareous  soils  in  Great  Britain,  and  is  known  by  the  name  of  Plough- 
man's Spikenard. 

/.  eriihmaidet  has  tha leaflets  of  the  involucre  linear,  taper  pointed; 
leaves  fleshy,  linear,  obtuse,  or  with  three  points.  The  stem  about  a 
foot  high,  slightly  branched  near  the  top,  each  branch  terminating  in 
a  Bolitiffy  head  with  an  orange-coloured  disc  and  yellow  rays.  It  is 
found  on  rocks  and  in  muddy  salt  marshes  by  the  sea.  It  is  called 
Golden  Sampline. 

INULIN.      [INTTLA. 

INUUS,  a  genus  of  Monkeys.    [Quadbumana.] 

INYOLU'CRUM,  in  Botany,  is  any  collection  of  bracts  round  a 
cluster  of  flowers.  In  umbelliferous  plants  it  consists  of  separate 
narrow  bracts  placed  in  a  single  whorl ;  in  many  composite  plants 
these  organs  are  imbricated  In  several  rows.  If  the  bracts  belong  to 
a  secondary  series  of  the  infloresence,  as  in  the  partial  umbels  of  an 
apiaceous  plant,  or  in  the  solitary  florets  of  Eehinopa,  they  form  an 
involuceL  The  most  singular  state  of  the  involucrum  is  that  which 
is  found  in  the  genera  Oa^tanea,  Fagus,  QuercuSf  &c.,  where  it  forms  a 
cup,  or  closed  oover,  remarkable  in  the  European  species  of  those 
genera,  but  much  more  so  in  the  species  of  India. 

lOLITE,  a  Mineral,  also  called  Dichroite  and  Oordierite,  It  belongs 
to  the  group  of  anhydrous  silicates  of  alumina.  It  crystallises  in 
rhombic  and  hexagonal  prisms,  and  usually  occurs  in  6-  or  12-Bided 
prisms,  or  disseminated  in  masses  without  distinct  form.  The 
cleavage  is  indistinct ;  but  the  crystals  are  often  separable  into  layers 
parallel  to  the  base.  Hie  colour  is  of  various  shades  of  blue — often 
deep  blue  in  the  direction  of  the  axis,  and  yellowish-gray  transversely. 
The  streak  is  uncoloured.    Lustre  and  appearance  much  like  that  of 

?lass.  Transparent  to  translucent.  It  is  brittle,  and  has  a  hardness  of 
to  7'5.  Its  specific  gravity  is  2*6  to  2*7.  A  specimen  from  Connecticut, 
United  States,  had  &e  following  composition : — 

SiHca 48-3 

Alumina 32*5 

Magnesia 10*0 

Protoxide  of  Iron 6-0 

Protoxide  of  Manganese        ....      0*1 

Water       .       .  3-1 

100 

Before  the  blow-pipe  it  fuses  with  difficulty  to  a  blue  gloss  resembling 
the  mineral  It  is  distinguished  by  this  property  from  blue  quartz, 
for  which  alone  it  could  be  mistaken. 

lolite  is  found  at  Bodenmais  in  Bavaria,  Arendal  in  Norway,  Cabo 
de  Gata  in  Spain,  Tunabei^  in  Inland,  also  in  Greenland,  Ceylon,  and 
the  United  States.  It  is  occasionally  employed  as  an  ornamental  stone, 
and  when  out  it  presents  diflSsrent  shades  of  colour,  hence  one  of  its 
names,  Dichroite  (iixpoia).    lolite  refers  to  its  violet  colour  {I6tis). 

When  lolite  is  exposed  to  the  air  and  moisture  it  tmdeigoes  a 
gradual  alteration.  It  absorbs  water,  and  becomes  converted  into  a 
hydrate.  It  then  assumes  a  foliated  micaceous  structure  resembling 
talc.  Hydrous  lolite^  ChlorophyUUe,  and  Etimarhite  are  names  that 
have  been  given  to  altered  lolite,  and  Fahlunite  and  OiganioUU  have 
probably  the  same  origin. 
(Dana,  MinercUogy.) 

lONE,  or,  as  it  is  sometimes  written,  JONE,  a  parasitic  genus  of 
Crustaceans,  placed  by  Desmarest  under  the  Itopoda,  but  by  Latreille, 
who  established  the  sab-genus,  under  the  Amphipoda,  The  latter 
founded  his  separation  on  the  figure  given  by  Montagu  under  the 
denomination  of  Oniscui  thoraeieus  {'  Linn.  Trans.,'  ix.  iii  8,  4) ;  and 
observes  that  it  presents  particular  characters  which  place  it  at  a 
distance  from  all  the  oUier  forms  of  the  order.  The  body  is  composed 
of  about  fifteen  joints,  which  are  only  to  be  distinguished  by  lateral 
incisions  in  the  form  of  teeth.  The  four  antennie  are  very  short : 
the  external  ones,  longer  than  the  two  others,  are  only  visible  when 
the  animal  is  seen  on  the  back.  The  first  two  segments  of  the  body 
in  the  female  are  each  provided  with  two  elongated  fleshy  flattened 
oar-like  cirrhi  The  feet  are  short,  hidden  under  the  body,  and 
hooked.  The  last  six  segments  are  furnished  with  lateral  fleshy 
elongated  fasciculated  appendages,  which  are  simple  in  the  males,  but 
in  the  form  of  oars  in  the  other  sex.  At  the  posterior  extremity  of 
the  body  are  six  other  appendages,  which  are  simple  and  curved,  two 
of  them  being  longer  than  the  others.  The  abdominal  valves  are 
veiy  large,  cover  all  the  lower  part  of  the  body,  and  form  a  species  of 
receptacle  for  the  eggs. 

This  parasite  hides  itself  under  the  shell  of  Callianatta  avibterranea 
[HAT.T.TAKARftA],  aud  there  forms  a  tumor  on  one  of  its  sides.  Montagu 
extracteil  it,  and  kept  it  alive  for  some  days.  The  females  are  always 
accompanied  by  their  males,  which  are  veiy  inferior  in  Bise,  and  fix 


themselves  firmly  npon  the  abdominal  appendages  of  the  former  by 
means  of  their  claws.  Latreille,  whose  account  we  have  given,  speaks 
of  it  as  rare,  and  remarks  that  in  its  hi^its  it  approachsB  to  JBapyrm, 
[laoFODA.]    (Montagu,  'Linn.  Trans.') 


loM  thoraeiea,    ^  female ;  ft,  male. 

lONIDIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
VioUicecB.  It  has  6  sepals  not  prolonged  at  the  base ;  ooroUa  unequal, 
2-lipped,  consisting  of  6  petals,  the  lowest  of  which  is  very  huge  and 
unguiculate ;  stamens  5,  hypogynous,  unequal,  the  two  antoior  having 
anthers  that  are  often  appendiculate ;  capsule  protected  by  the  per- 
manent sepals ;  petals  and  stamens  few,  or  many-seeded.  The  speoies 
are  herbaceous  plants  or  shrubs. 

/.  Ipecacuanha  is  a  native  of  the  forests  of  Brazil  It  has  alternate 
lanceolate  ovate  leaves,  serrated,  acute  at  each  end ;  stipules  ovate- 
lanceolate,  acute,  membranous,  ribbed  in  the  middle ;  sepals  semi- 
pinnatifld ;  lower  petal  very  laj^,  transversely  elliptical.  The  roots 
ar^  emetic,  and  are  often  collected  as  a  substitute  for  the  true 
Ipecacuanha. 

/.  Poaya  is  found  in  flelds  in  the  western  parts  of  Minas  Gerafis,  and 
elsewhere  in  Brazil  It  is  a  very  shaggy  plants  The  stem  suffrutioose, 
usually  simple ;  leaves  alternate,  subeessile,  ovate,  somewhat  cordate 
at  the  base,  rather  acute,  obsoletely  toothed ;  stipules  linear,  scarioua, 
quite  entire,  hardly  perceptible;  lower  petal  very  large,  broadly 
obcordate;  filaments  bearded  on  the  outside  at  the  apex;  membranous 
process  of  the  anthers  very  small.  Roots  emetic,  and  like  the  last 
species  substituted  for  true  Ipecacuanha. 

/.  microphyllum  is  found  at  Quito  near  the  foot  of  Chimborazo. 
The  stems  are  somewhat  quadrangular,  smooth  on  the  angles,  downy 
on  the  sides,  filiform,  erect,  apparently  not  above  one  foot  high,  if 
so  much.  The  leaves  are  all  opposite,  ovate,  wedge-shaped,  and 
entire  at  the  base,  with  two  or  throe  coarse  serratures  on  each  side 
towards  the  point,  covered  sparingly  on  each  side  with  short  fine  down ; 
the  stipules  are  membranous,  linear-ovate,  acuminate,  longer  than  the 
very  short  petioles;  fiowers  small,  axOlaiy,  solitarv,  and  erect;  pedun- 
cles filiform,  slightly  downy,  twice  as  long  as  the  leaves ;  sepals  ovate- 
acute,  with  a  little  fine  down  along  the  middle  of  the  back ;  lip  pandu- 
riform,  that  is,  unguiculate,  roundish,  emarginate,  with  the  claw  almost 
rhomboidal  from  the  projection  of  its  sides  at  opposite  points.  It  is 
stated  to  be  a  specific  in  Elephantiasis  tuberculata,  the  '  Mai  de  San 
Lazaro '  of  the  Spanish  Americans,  and  '  Cocobay '  of  Jamaica.  Dr. 
Bancroft  speaks  most  favourably  of  its  effects  in  this  disease.  It  is 
known  by  the  name  of  '  Cuchunchully '  in  its  native  country.  There 
is  some  difference  of  opinion  as  to  the  exact  speoies  which  furnishes 
this  preparation. 

/.  parvijlorum  has  roots  extremely  like  Ipecacuanha  in  appearance 
and  properties. 

/.  hrevtcaule  is  a  Brazilian  plant.  It  is  emetic,  and  a  powder  of  the 
root  rubbed  up  with  sugar  and  milk  furnishes  an  agreeably  sweet 
medicine. 

/.  urticcBfolium  is  also  an  emetic  of  the  same  country. 

IORA,  or  JORA,  a  genus  of  Birds  established  by  Dr.  Horsfield,  and 
placed  by  Mr.  Swainson  among  his  Bradhypodina,  or  Short-Legged 
Thrushes.    [MEBULiDiE.] 

IPECACUANHA.    [Ckphablis.] 

IPELfiROCERA.    [Bobborus.] 

IPOMJSA,  a  genus  of  Plants  of  the  natural  fimiily  of  Oonvohndacete, 
which  is  very  closely  allied  to  Convohndut,  or  Bindweed,  whence  has 
been  derived  its  name.  From  the  more  minute  investigations  of 
modem  botanists  considerable  changes  have  taken  place  in  the 
nomenclature  of  the  species  sometimes  referred  to  this  genus  and 
sometimes  to  other  nearly  allied  genera.  M.  Choisy,  who  has  most 
recently  examined  the  Oriental  Oonvolvvlacea,  excludes  many  species 
usually  referred  here,  and  forms  the  genus  of  the  species  of  Ipamtea 
and  Convolvulus  of  authors.  Ipojncea  has  a  5-sepaled  calyx,  a  cam- 
panulate  corolla,  with  five  stamens  included  within  it ;  style  single ; 
Btigma  bilobed ;  lobes  capitate ;  ovary  2-ceiled ;  cells  2-Beeded  ;  capsule 
2-celled.  The  species  are  very  numerous,  and  found  in  the  tropical 
parts  of  Asia,  Africa,  and  America.  A  few  ascend  the  mountains  in 
such  latitudes.  ( 

Most  of  the  species  are  ornamental ;  others  have  beefi  removed  to      ' 
QuamoclU,  Argyreiaf  PharbiiUf  &c.,  and  one  of  the  most  useful  as  an 
article  of  diet  in  tropical  countries,  to  Batatcu.    B,  edulis  produces 
the  tubers  so  well  known  by  the  name  of  Sweet  Potatoes.  [Batatas.] 

7.  Thirpetkum  is  found  in  the  East  Indies,  Malayan  Archipelago, 
Australia^    Timor,    Otaheite,    Friendly   Inlands,  Marianne    Islands, 


Tinun,  Im,  IU  root  is  penimuL  Tbe  itami  twining,  kitbtbI 
&thoiiu  long,  from  3-  to  j-nded,  &  little  downy,  with  wingsd  anslM  ; 
Imtvei  (talked,  vaiying  in  form  from  cordate  to  line&r,  all  pointed 
mnd  lobed,  or  angular  and  down; ;  pedimoln  oxillarj,  downj,  many- 
flowered  ;  flowers  iirgt  and  wUta ;  brocta  dtoI,  aoneaTS,  velvetr, 
decidnoiis ;  oruy  Mated  on  ■  Urge  gUndnbr  disc ;  itigtoa  2-lobed ; 
o»ptoJ«!«  inTolved  in  tha  diy  adyi,  abwlntely  j-iided,  2-CBlled, 
aponing  at  tbe  apex  by  a  kind  of  opsroulam ;  nedi  round,  block, 
one  in  each  cell  Tbe  root  has  been  long  employed  in  India  u  ■ 
conuDOD  purgative.  The  bark  of  the  roots  is  tbe  port  employed  by 
the  natiTM,  oa  it  oontains  all  the  active  properties  ;  they  use  it 
tnah,  rabbed  np  with  mOk.  About  eiz  inches  in  length  of  a  root  as 
thick  as  the  httle  finger  they  reckon  a  conunon  dow.  (Kaib.)  It  is 
rackoned  an  excellent  lobstitate  for  JoIm),  and  is  free  from  the 
nauaeonl  taste  and  smell  of  that  dmg.  The  plant  is  a  native  of  all 
porta  of  oontinental  and  probably  of  insular  India  eiio,  si  it  is  said 
to  be  foond  in  the  Socdety  and  Fnendly  lelea  and  tbe  New  Eebridea 

/.  ■Mcror&ua  Is  inppoaed  to  be  the  Convolmdut  Jalafa  of  Linnaas. 
It  ia  a  plant  inhabiting  the  sandy  soil  of  Oeorgia  and  the  Carolinas, 
with  white  insipid  farinaoeoua  roota,  weighing  from  tO  to  SO  Ibi:  It 
ii  said  to  poaeaa  no  purgatdve  propertdes,  but,  liks  Balalat,  conristi 
chiefly  of  saocharine  sad  totinaceans  matter. 

/.  ptmchirala  is  common  in  North  America,  in  sandy  fields  and  by 
fences,  from  Canada  to  Florida.  It  is  tbe  Hechameck  of  ths  Indians. 
It  baa  a  verj  large  root,  2  or  S  feet  long  and  as  thick  as  the  arm,  of  a 
yellow-^cbre  colour.  Tbe  stem  is  downy ;  leaves  on  long  stalks, 
broadly    cordate,   entire,   acuminate,    slightly    repand ;    peduncles 


ponulate,  white,  doll  pnr^e  towarda  the  base ;  itunens 
leagth  of  the  tube.  The  powdered  root  acts  like  rhahurb ;  it  requires 
to  be  giTen  in  larger  doses  than  jalap.  It  has  an  American  reputation 
ui  ■  remedy  for  calculous  afTeetiooi,  and  in  cases  of  gravel 

/.  Piirga  (I.  Jalapa  of  NattoU)  is  found  on  the  eaitem  declivity 
of  the  Mexican  Andes  near  Chiconqniaco,  and  near  San  Salvador 
on  tbe  eastern  face  of  the  CAfre  de  Perote,  at  an  elevation  of  aboat 
6000  feet  above  tbe  sea;  and  on  the  mountuns  near  Orizaba.  It 
bu  a  tuberous  fieahy  root,  with  numerooi  roundish  tuberclea.  Stem 
smooth,  browniah,  very  slightly  rongh;  leaves  stalked,  tbe  first 
hastate,  the  succeeding  one*  oordate,  acuminate,  mucconata,  smooth ; 
pednncles  asilloiy,  2-floweTed,  twirted,  the  length  of  the  oorolla; 


Ipemra  PiirfB. 
lepsla  obtoae,  muoronate,  smooth  ;  corolla  putple,  with  a  long  some- 
what davate  tnbe,  and  an  undulated  limb  with  B  plaits  j  fiUmsnta 
imootb,  uneqoal,  longer  than  the  tube  of  tbe  corolla;  antben  linear, 
pnijectmg ;  atigma  capitate,  deeply  fuirowed  ;  capBuls  2.celled  ;  cells 
Speeded.    It  haa  long  beoi  employed  as  a  nedicioal  agen^  and 

HAT.  BIR.  PtV.  TOIi.  in 


is  oonsidered  bj  the  tradeti  in  jalap  to  be  extremely  similar  fn  qnalily 
to  the  true  plant;  and  as  it  ia  tbe  more  abundant  and  larger  of  the 
two,  at  least  in  some  diatrieta,  the  probability  is  that  it  aUKi  fomu  a 
part  of  the  imported  aamplei  of  tlui  drug. 

/.  OritabauiM  Ia  native  of  the  temperate  parts  of  the  state  of  Osiaoa. 
It  has  a  tuberous  flesh;  root,  with  numerous  oblong  tubercles ;  stem 
twining,  green  and  boiiy ;  leaves  cordate,  acuminate,  mucrooate, 
haii;,  the  earlieat  ones  hutato  j  peduncles  2-3-Sowcred,  twisted, 
three  times  aa  long  sa  the  corolla;  sepals  obloug-obtusa,  mucrouate, 
haii7;  corolla  purple,  campanulate,  with  a  regular  tube  inflated  in 
the  middle,  and  a  wavy  limb  with  6  plaits;  stamens  shorter  than 
the  tube,  bair;  at  the  base ;  capsule  2-celled ;  oella  S-seeded.  The 
Spanish  name  of  this  plant  ia  Jalapa  Hacho. 

/.  cuAcroia  is  found  in  Jamaica,  where  it  is  called  Seven-Eared  or 
Spanish  Arbour-Yine,  The  root  ia  tuberous,  as  large  as  a  man's 
head  ;  stems  200  or  300  feet  long,  purplish  at  tbe  extremities ;  leave* 

looth,  downy  beneath,  palmate,  or  T-lobed ;  the  lobes  much  smsller 
at  the  Bide  than  in  the  middle,  narrow,  lanceolate,  acuminate ; 
pedunciea  man;-flowered  ;  flowers  pale  vellow,  sweet  scented ;  capsule 
as  loige  aa  a  walnut^  membnmoaa,  shinmg,  brown,  2-caUed,  with  two 
block  or  dark-brown  tbogg;  triangular  seeds  in  each  cell    All  the 

jts  an  purgative.  Dr.  Buham  thinks  scammony  might  be  ohtuned 

/.  cathaiiica  Is  fOund  In  moist  places  in  St.  Domingo.    The  stem* 

e  twining,   smooth,  and  berbsoeous ;  leaves  large,  diitinot,  long- 

■talked,  broad,  oval,  cordate,  smooth,  and  3-lobed ;  the  two  lotem 

lobaa  oval,  shorter,  acute ;  the  terminal  oval  lanceolate,  acuminate ; 

peduncles  aiillar;,  usuall;  1-fiowered ;  flowers  large,  deep  bright-red  ; 

tube  of  the  corolla  thick,  inSated,  contracted  and  cylindricol  at  tbe 

base,  an  inch  and  more  long,  pale  green  ;  the  limb  broad,  6-lobed  ; 

atamena  shorter  thou  the  oorolla ;  stigma  capitate.    The  roots  furnish 

reainoua  substance  used  as  a  purgative  in  St.  Domiogo.    Its  use  ia 

it  however  very  safe,  as  it  is  apt  to  produce  excosaive  purgation. 

(Lindley,  ^ora  Mtdiea;  Royle,  Mc^eria  Medira.) 

IPS,  o  genus  of  Insects  belonging  to  tbe  order  CoUoplera,  to  the 

section  Fentaritera,  and  the  family  Empida.     Tbe  body  ia  of  on  obloug- 

ovol  form  and  depressed,  with  the  tturd  joint  of  the  antennn  longer 

than  the  second,  and  tbe  club  large  and  rounded.     The  species  are 

generally  found  under  the  berk  of  decayed  trees.     They  ore  chiefly 

confined  to  Europe.     The  British  apedee,  of  which  there  ore  four  or 
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water,  fit>in  which  it  !■  deposited  on  cooling ;  and  this  dlBUnguishee  it 
from  starch.  With  iodine  it  giyee  a  greenuh-yellow  compound, 
which  is  not  permanent.  Inulin  is  diBtingoiahed  fi^m  gum  by  its 
insolubility  in  cold  water,  and  by  not  giving  saocholactio  acid  when 
digested  in  nitric  acid. 

L  Oonyza  has  the  leaflets  of  the  involucre  all  linear.  Leaves  ovate- 
lanceolate,  downy,  denticulate;  lower  leaves  narrowed  into  a  footstalk; 
florets  of  the  ray  sublignlate ;  fruit  terete.  It  is  the  Conyza  aqwirro$a 
»f  Smith.  The  stem  is  from  one  to  two  feet  high,  leafy;  heads 
corymbose.  The  flowers  yellow,  those  of  the  circumference  between 
tubular  and  ligulate,  deeply  divided  on  the  inner  side.  It  is  found  on 
calcareous  soik  in  Great  Britain,  and  is  known  by  the  name  of  Plough- 
man's Spikenard. 

/.  crUhmaidei  has  the  leaflets  of  the  involucre  linear,  taper  pointed ; 
leaves  fleshy,  linear,  obtuse,  or  with  three  points.  The  stem  about  a 
foot  high,  slightly  branched  near  the  top,  each  branch  terminating  in 
a  solittoy  head  with  an  orange^oloured  disc  and  yellow  rays.  It  is 
found  on  rocks  and  in  muddy  salt  marshes  by  the  sea.  It  is  called 
Golden  Sampline. 

INULIN.    [Inula. 

INUUS,  a  genus  of  Monkeys.    [QuADBxncANA.] 

INYOLU'CRUM,  in  Botany,  is  any  collection  of  bracts  round  a 
cluster  of  flowers.  In  umbelliferous  plants  it  consists  of  separate 
narrow  bracts  placed  in  a  single  whorl ;  in  many  composite  plants 
these  organs  are  imbricated  In  several  rows.  If  the  bracts  belong  to 
a  secondary  series  of  the  infloresence,  as  in  the  partial  umbels  of  an 
apiaceous  plant,  or  in  the  solitary  florets  of  Behinopt,  they  form  an 
involuceL  The  most  singular  state  of  the  involucrum  is  that  which 
is  found  in  the  genera  Cfcutcmeti,  Fagut^  Querctu,  &c.,  where  it  forms  a 
cup,  or  closed  cover,  remarkable  in  the  European  species  of  those 
genera,  but  much  more  so  in  the  species  of  India. 

lOLITE,  a  Mineral,  also  called  XHchroUe  and  Gordierite.  It  belongs 
to  the  group  of  anhydrous  silicates  of  alumina.  It  crystallises  in 
rhombic  and  hezagonid  prisiAS,  and  usually  occurs  in  6-  or  12-Bided 
prisms,  or  disseminated  in  masses  without  distinct  form.  The 
cleavage  is  indistinct ;  but  the  crystals  are  often  separable  into  layers 
parallel  to  the  base.  The  colour  is  of  various  shades  of  blue — often 
deep  blue  in  the  direction  of  the  axis,  and  yellowish-gray  transversely. 
The  streak  is  unooloured.  Lustre  and  appearance  much  like  that  of 
glass.  Transparent  to  translucent.  It  is  Inrittle,  and  has  a  hardness  of 
7  to  7*5.  Its  specific  gravity  is  2'6  to  2'7.  A  specimen  from  Connecticut, 
United  States,  had  Uie  following  composition : — 

SiUca 48*3 

Alumina 32*5 

Magnesia 10*0 

Protoxide  of  Iron 6-0 

Protoxide  of  Manganese        ....      0*1 

Water       .       .  8*1 

100 

Before  the  blow-pipe  it  foses  with  difficulty  to  a  blue  gloss  resembling 
the  mineral.  It  is  distinguished  by  this  property  from  blue  quartz, 
for  which  alone  it  could  be  mistaken. 

lolite  is  found  at  Bodenmais  in  Bavaria,  Arendal  in  Norway,  Cabo 
de  Gata  in  Spain,  Tunaberg  in  Finland,  also  in  Greenland,  Ceylon,  and 
the  United  States.  It  is  occasionally  employed  as  an  ornamental  stone, 
and  when  cut  it  presents  difierent  shades  of  colour,  hence  one  of  its 
names,  Dichroite  (Hxpoia).    lolite  refers  to  its  violet  colour  (iVcis). 

When  lolite  is  exposed  to  the  air  and  moisture  it  imdezgoes  a 
gradual  alteration.  It  absorbs  water,  and  becomes  converted  into  a 
hydrate.  It  then  assumes  a  foliated  micaceous  structure  resembling 
talc.  Hydrous  lolite,  OhlorophyUUe,  and  Bmnarhite  are  names  that 
have  been  given  to  altered  lolite,  and  Fahluniie  and  OigatUoUte  have 
probably  the  same  origin. 

(Dana,  Mineralogy,) 

lONE,  or,  as  it  is  sometimes  written,  JONE,  a  parasitic  genus  of 
Crustaceans,  placed  by  Desmarest  under  the  Itopoda,  but  by  LatreiUe, 
who  established  the  sab-genus,  under  the  Amphipoda.  The  latter 
founded  his  separation  on  the  figure  given  by  Montagu  under  the 
denomination  of  Oniacne  thoraeicus  ('  Linn.  Trtms.,'  ix.  iii  8, 4) ;  and 
observes  that  it  presents  particular  characters  which  place  it  at  a 
distance  firom  all  the  other  forms  of  the  order.  The  body  is  composed 
of  about  fifteen  joints,  which  are  only  to  be  distinguished  by  lateral 
incisions  in  the  form  of  teeth.  The  four  antennse  are  very  short : 
the  external  ones,  longer  than  the  two  others,  are  only  visible  when 
the  animal  is  seen  on  the  back.  The  first  two  segments  of  the  body 
in  the  female  are  each  provided  with  two  elongated  fieshy  flattened 
oai^like  cirrhL  The  feet  are  short,  hidden  under  the  body,  and 
hooked.  The  last  six  segments  are  furnished  with  lateral  fleshy 
elongated  fasciculated  appendages,  which  are  simple  in  the  males,  but 
in  the  form  of  oars  in  the  other  sex.  At  the  posterior  extremity  of 
the  body  are  six  other  appendages,  which  are  simple  and  curved,  two 
of  them  being  longer  than  the  others.  The  abdominal  valves  are 
very  large,  cover  all  the  lower  part  of  the  body,  and  form  a  species  of 
receptacle  for  the  eggs. 

This  parasite  hides  itself  under  the  shell  of  CaUianatsa  eubterranea 
[Calliakassa],  and  there  forms  a  tumor  on  one  of  its  sides.  Montagu 
extracte<l  it,  and  kept  it  alive  for  some  days.  The  females  are  always 
accompanied  by  their  males,  which  are  veiy  inferior  in  else,  and  fix 


themselves  firmly  npon  the  abdominal  appendages  of  the  former  by 
means  of  their  clawa.  LatreHle,  whose  account  we  have  given,  speaks 
of  it  as  rare,  and  remarks  that  in  its  habits  it  approacheB  to  BopyruB, 
[IsoFODA.]    (Montagu,  'Linn.  Trans.') 


Ion*  tharaeioct,    a,  femsls ;  b,  male. 

lONIDIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Violacece,  It  has  5  sepals  not  prolonged  at  the  base ;  ooroUa  unequal, 
2-lipped,  consisting  of  6  petals,  the  lowest  of  which  is  very  large  and 
unguicuiate ;  stamens  5,  hyxx>gynous,  unequal,  the  two  author  having 
anUiers  that  are  often  appen(ticulate ;  capsule  protected  by  the  per- 
manent sepals ;  petals  and  stamens  few,  or  many-seeded.  The  species 
are  herbaceous  plants  or  shrubs. 

/.  Ipecacuanha  is  a  native  of  the  forests  of  Brazil  It  has  alternate 
lanceolate  ovate  leaves,  serrated,  acute  at  each  end ;  stipules  ovate- 
Unceolate,  acute,  membranous,  ribbed  in  the  middle ;  sepals  semi- 
pinnatifid ;  lower  petal  very  laige,  transversely  elliptical.  The  roots 
are  emetic,  and  are  often  collected  as  a  substitute  for  the  true 
Ipecacuanha. 

7.  Poaya  is  found  in  fields  in  the  western  parts  of  Minas  GeraSs,  and 
elsewhere  in  Brazil  It  is  a  very  shaggy  plants  The  stem  sufihitioose, 
usually  simple ;  leaves  alternate,  subeessile,  ovate,  somewhat  cordate 
at  the  base,  rather  acute,  obsoletely  toothed ;  stipules  linear,  scarious, 
quite  entire,  hardly  perceptible;  lower  petal  very  laige,  broadly 
obcordate;  filaments  bearded  on  the  outside  at  the  apex;  membranous 
process  of  the  anthers  very  small.  Boots  emetic,  and  like  the  last 
species  substituted  for  true  Ipecacuanha. 

/.  microphyllum  is  found  at  Quito  near  the  foot  of  Chimborazo. 
The  stems  are  somewhat  quadrangular,  smooth  on  the  angles,  downy 
on  the  sides,  filiform,  erect,  apparency  not  above  one  foot  high,  if 
so  much.  The  leaves  are  all  opposite,  ovate,  wedge-shaped,  and 
entire  at  the  base,  with  two  or  throe  coarse  serratures  on  each  side 
towards  the  pointy  covered  sparingly  on  each  side  with  short  fine  down ; 
the  stipules  are  membranous,  linear-ovate,  acuminate,  longer  than  the 
very  short  petioles ;  fiowers  small,  axillary,  solitary,  and  erect ;  pedun- 
cles filiform,  slightly  downy,  twice  as  long  as  the  leaves ;  sepals  ovate- 
acute,  with  a  little  fine  down  along  the  middle  of  the  back ;  lip  pandu- 
riform,  that  is,  unguicuiate,  roundish,  emarginate,  with  the  claw  almost 
rhomboidal  from  the  projection  of  its  sides  at  opposite  points.  It  is 
stated  to  be  a  specific  in  Elephantiasis  tuberculata,  the  '  Mai  de  San 
Lazaro '  of  the  Spanish  Americans,  and  '  Cocobay '  of  Jamaica.  Dr. 
Bancroft  speaks  most  favourably  of  its  effects  in  this  disease.  It  is 
known  by  the  name  of  'CuchunchuUy'  in  its  native  coimtry.  There 
is  some  difierence  of  opinion  as  to  the  exact  species  which  furnishes 
this  preparation. 

7.  parvijlorum  has  roots  extremely  like  Ipecacuanha  in  appearance 
and  properties. 

7.  brevicaule  is  a  Brazilian  plant.  It  is  emetic,  and  a  powder  of  the 
root  rubbed  up  with  sugar  and  milk  furnishes  an  agreeably  sweet 
medicine. 

7.  urticaifolium  is  also  an  emetic  of  the  same  country. 

IORA,  or  JORA,  a  genus  of  Birds  established  by  Dr.  Horsfield,  and 

5 laced  by  Mr.  Swainson  among  his  BraChypodince,  or  Short-Legged 
^brushes.    rMEBnLiDiE.] 

IPECACUANHA,    [Cephablis.] 

IPH-fiROCERA.    [BoEBOBUS.] 

IPOMJSA,  a  genus  of  Plants  of  the  natural  fiunily  of  Oonwhmlaeea, 
which  ia  very  closely  allied  to  Convolvidutf  or  Bindweed,  whence  has 
been  derived  its  name.  From  the  more  minute  investigations  of 
modem  botanists  considerable  changes  have  taken  place  in  the 
nomenclature  of  the  species  sometimes  referred  to  Ihis  genus  and 
sometimes  to  other  nearly  allied  genera.  M.  Choisy,  who  has  most 
recently  examined  the  Oriental  OonvolmdacecBf  excludes  many  species 
usually  referred  here,  and  forms  the  genus  of  the  species  of  IpovMea 
and  Convolwlue  of  authors.  Ipomcea  has  a  5-8epaled  calyx,  a  cam- 
panulate  corolla,  with  five  stamens  included  vrithin  it ;  style  single ; 
stigma  bilobed ;  lobes  capitate ;  ovary  2-celled ;  cells  2-8eeded ;  capsule 
2-celled.  The  species  are  very  numerous,  and  found  in  the  tropical 
parts  of  Asia,  Africa,  and  America.  A  few  ascend  the  mountains  in 
such  latitudes. 

Most  of  the  species  are  ornamental ;  others  have  beefi  removed  to 
QuamoclU,  Argyreiaf  PharhitiSf  &c.,  and  one  of  the  most  useful  as  an 
article  of  diet  in  tropical  countries,  to  Batatas.  JB.  edwtis  produces 
the  tubers  so  well  known  by  the  name  of  Sweet  Potatoes.  [Batatas.] 

7.  Turpethum  is  found  in  the  East  Indies,  MaUyan  Archipelago, 
Australia,    Timor,    Otaheite,    Friendly   Iftlands,  Marianne    IslandSi 


ITS  IFOM.AA. 

Tmiui,  io.  Ita  root  u  peminuL  The  (tema  twining,  MTinl 
(BtLoDU  long,  from  3-  to  4-Bided,  m  little  doim;,  with  wingsd  angles ; 
leaTM  (talked.  Tarring  in  form  from  cordata  to  linear,  all  pointed 
and  lobed,  or  angular  and  downj ;  psdoDQln  axillaty,  downy,  man;- 
flowored ;  flowers  large  and  wUte ;  bracts  otbI,  ooncare,  velvet j, 
dedduonii  ovary  seatsd  od  a  lug«  glandnUt  ditc;  atigma  2-lDbed  ; 
aapaTiles  involved  in  tlio  drj  ralji,  abwlntely  i-mdtd,  2-oeIIed, 
3p«ning  at  the  apex  bj  a  kind  of  operculum ;  aeeda  round,  black, 
one  in  each  call.  Tbe  root  has  been  loDg  employed  in  India  ■■  ■ 
common  purgative.  The  bark  of  the  roots  is  ths  part  employed  by 
the  natiirea,  as  it  oontuni  all  the  activs  properUea  ;  they  use  it 
fresh,  rubbed  up  with  milk.  About  six  inches  in  length  of  a  root  as 
thick  as  the  little  finger  they  t«ckon  a  conunon  dose.  (Roib.)  It  is 
reckoned  an  excellent  subititnte  for  jalw,  and  is  free  from  the 
naoaeoiu  taste  and  smell  of  that  drug.  The  plant  is  a  native  of  all 
parts  of  continental  and  probably  of  inBular  India  also,  as  it  is  said 
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It  is  a  plant  inhabiting  the  aandy  soil  of  Georgia  and  the  Carolines, 
with  white  iiwpld  hrinaoeons  roots,  wnghlng  from  40  to  GO  lbs.  It 
is  said  to  possess  no  purgative  propertiaa,  but,  like  Aifndii,  consists 
chiefly  of  saccharine  and  farinaceous  msitter. 

/.  patAtnia  is  common  in  North  America,  in  sandy  fislds  and  by 
fencea,  from  Canada  to  Florida.  It  is  the  Hechameck  of  ths  Indian*. 
tt  faaa  a  very  large  root,  2  or  3  feet  long  and  as  tliick  as  ths  arm,  of  a 
Tellow«chre  colour.  The  stem  is  downy ;  leaves  on  long  stalks, 
broadty  cordate,  entire,  acaminato,  slightly  repand ;  peduoclea 
many  flowered,  eymoM  longer  than  the  petioles  ;  corolla  Isige,  cam- 
pannlate,  white,  dull  purple  towards  the  base ;  stamens  white,  the 
lengUt  of  the  tube.  The  powdered  root  acts  like  rhubarb ;  it  requires 
to  be  given  in  larger  dosee  than  jslap.  It  has  an  Americui  reputation 
sa  a  remedy  for  ckIcuIods  afleetions,  and  in  caaea  of  graveL 

I.  P%rga  (I.  Jalapa  of  Nutt^}  is  found  on  the  eastern  declivity 
of  the  Kexkan  Andes  near  Chiconquiaco,  and  near  San  Salvador 
on  the  eastern  face  of  the  Ufre  de  Perote,  at  an  elevation  of  about 
6000  feet  above  the  sea ;  and  on  tbe  mountains  near  Orisiba.  It 
he<  s  tubenMis  fleshy  root,  with  numerous  roundish  tubercles.  Stem 
smooth,  brownish,  very  slightly  rough ;  leaves  stalked,  the  flnt 
haatoto,  the  succeeding  ones  cordate,  acuminate,  maeronate,  smooth  ; 
peduncles  axillary,   2-flowered,  twisted,  the  length  of  the  oorolla; 


sepals  obtuse,  macronato,  smooth ;  corolla  purple,  with  a  long  ■ 
what  davate  tnbe,  and  an  undulated  limb  with  5  plaits;  filaments 
smooth,  unequal,  longerthan  the  tube  of  thecoTolla;  anthers  linear, 
projecting ;  atigma  capitate,  deeply  furrowed ;  capsule  2.c<lled ;  cslli 
!.Beedod.    It  has  long  beoi  employed  ai  a  medicinal  agen^   and 
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Is  oonsidered  by  the  timdera  In  jalap  to  be  extremely  simitar  in  quality 
to  the  true  plant ;  and  as  it  Is  the  mare  abundant  and  larger  of  this 
two,  at  least  in  some  districts,  tte  probability  is  that  it  also  forms  a 
part  of  the  imported  aamples  of  this  drug. 

/.  Orvabauii  is  native  of  tbe  temperate  parts  of  the  state  of  Oaiaoa. 
It  has  a  tuberouB  fleshy  root,  with  numerous  oblong  tubercles ;  stem 
twining,  green  and  hairy;  leaves  cordate,  acuminate,  mucronste, 
hairy,  the  earliest  oQ«  hastate;  peduncles  2-3-flowered,  twisted, 
three  times  as  long  as  the  corolla  ;  sepals  oblong-obtuse,  mucronate, 
hury;  oorolla  purple,  campanulate,  with  a  regular  tube  inflated  in 
the  mid/Ue,  and  a  wavy  limb  with  E  plsite;  stamens  shorter  than 
the  tube,  hairy  at  the  base;  capsule  2-celledi  cells  2-seeded.  The 
Spanish  name  of  this  plant  is  Jalapa  Hacho. 

/.  tvAerosa  is  found  in  Jamuca,  where  it  is  called  Seven-Eared  or 
Spanish  Arbour-Tine.  The  root  is  tuberous,  as  large  as  a  man's 
head ;  stems  200  or  300  feet  long,  purplish  at  the  extremities  ;  leaves 
smooth,  downy  beueath,  palmate,  or  T-lobed ;  tbe  lobes  much  smaller 
at  the  aide  than  in  tJie  middle,  narrow,  lanceolate,  acuminate ; 
peduncies  maoy-Sowered ;  flowers  pole  yellow,  sweet  scented ;  capsule 
as  large  as  a  walnut,  membranous,  shining,  brown,  2-ceUed,  with  two 
black  or  dark-brown  shaggy  triangular  seeds  in  each  cell.    AH  the 

CI  ore  purgative.  Dr.  Bsriiam  thinks  scammony  might  be  obtained 
it. 
/.  aUAorftea  is  found  in  moist  places  in  St.  Domingo.    The  stem* 
e  twining,   smooth,  and  herbaceous;  leaves  large,  distinct,  long- 
stalked,  broad,  oval,  cordate,  smootli,  and  S-lobed ;  the  two  latent 
lobes  oval,  shorter,  acuto ;  tbe  terminal  oval  lanceolate,  acuminate ; 
peduncles  axillary,  usually  1-flowered;  flowers  large,  deep  bright-red; 
tube  of  the  corolla  thick,  inflated,  contracted  and  cylindrical  at  tlie 
base,  an  inch  and  more  long,  pale  green ;  the  limb  broad,  6-lobed ; 
unens  shorter  than  tbe  corolla ;  stigma  capitate.    The  roots  fumiA 
resinous  substance  used  as  a  purgative  in  St.  Domingo.    Its  use  is 
>t  however  very  safe,  as  it  is  apt  to  produce  excesdve  pui^tion. 
(Lindlsy,  Flora  Aftdica;  Boyle,  ifateria  Medico.) 
IPS,  a  genus  of  Ineecte  belonging  to  tbe  order  Coifoptera,  to  the 
section  Paitanitra,  and  the  family  Smpida.    The  body  ii  of  au  oblong- 
oval  form  and  depressed,  with  the  tiurd  joint  of  the  antennse  longer 
than  the  second,  and  the  club  large  and  rounded.     The  speciee  are 
generally  found  under  the  bark  of  decayed  treca.     They  are  cliiefly 
confined  to  Europe.    The  British  species,  of  which  there  are  four  or 
five,  are  rare. 

IRIDA'CK£,  Iridt,  a  natural  order  of  EndogenouB  Plants,  usually 
with  equitant  leaves,  and  a  rhizoma  or  cormus  for  their  stem,  but 
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more  pftrticuLurly  obanoteriBed  by  baymg  three  stameiu^  the  anthen 
of  which  are  turned  outwards,  and  an  inferior  OTary.  The  genera 
are  numerous,  and  some  not  well  defined ;  they  inhabit  the  temperate 
parts  of  the  world  in  preference  to  the  hottest^  where  they  are 
oomparatively  rare.  The  Irii  and  Crocus  are  representatives  of  the 
predominant  northern  form  of  the  order,  as  QUidiolut  and  Ixia 
are  of  the  genera  prevalent  in  the  southern  hemisphere.  All 
the  species  are  sufficiently  ornamental  to  deserve  culUvation,  and 
many  are  of  striking  beauty.  They  are  principally  natives  of  the 
Cape  of  Qood  Hope,  or  of  the  middle  parts  of  i^orth  America  and 
Europe.  A  few  only  are  found  within  the  tropics.  Acrid,  purgative, 
and  emetic  properties  are  met  with  in  some  plants  of  this  order. 
Some  are  fragrant  and  aromatic,  others  supply  starch  and  materials 
for  dyeing.  The  position  of  ike  order  is  between  ffcBtnodoraeea  and 
Ama/ryUidacecB.  It  has  58  genera  and  550  spedee.  [Ibis.] 
IRIDEA.    [Alojl] 

IRIDINA.      [CONOHACEA.] 

IRIDIUM.    rPLATunjiL] 

IRIDOSMIKE.  This  name  is  given  to  a  compound  of  the  metals 
Iridium  and  Osmium,  found  in  the  platinum  mines  of  Russia,  South 
Ajmerica,  and  the  East  Indies.  The  crystals  are  hexagonal  prisms  of 
a  pale  steel-gray.  It  occurs  in  flat  grains.  Their  composition  varies. 
One  variety  contains  rhodium.  They  are  distinguished  by  the  odour 
of  osmium. 

IRIS.    [Etk] 

IRIS,  a  genus  of  Plants,  the  type  of  the  natural  order  /ricZaeeer. 
It  has  a  tubular  perianth  with  a  petaloid  membranous  limb,  the 
segments  of  the  sepals  revolute,  often  bearded,  those  of  the  petals 
erect  and  converging ;  8  stamens,  concealed  beneath  the  lobes  of  the 
style ;  the  style  S-paited  near  the  upper  end  with  petaloid  segments 
oventfching  the  anthers,  and  bearing  a  2-lipped  transverse  stigma 
below  their  ends;  the  capsule  d-celled,  bursting  through  the  cells 
into  three  valves^  coriaceous,  with  numerous  flat  or  roimd  and 
fleshy  seeds. 

/.  venieohr,  Blue  Flag,  has  sword-shaped  striated  leaves,  sheathing 
at  the  base,  a  stem  2  or  8  feet  high,  round  on  one  side  and  acute  on 
the  other,  and  bearing  from  2  to  6  flowers.  This  plant  is  a  native  of 
swamps  and  wet  meadows  in  the  United  States.  The  rootstock  has 
a  nauseous  acrid  taste.  It  acts  as  a  cathartic,  and  its  action  is 
attended  with  great  depression  of  the  nervous  system  and  prostration 
of  strength.  It  also  acts  upon  the  kidneys^  and  is  useful  in  cases 
where  diuretics  are  indicated. 

/.  pteud-acorui.  Yellow  Flag,  has  sword-shaped  leaves ;  the  stem 
round ;  perianth  beardless,  its  inner  segments  nairower  and  shorter 
than  the  stigmas.  It  is  a  native  of  wet  places  in  Great  Britain, 
France,  Germany,  and  most  countries  of  Enro^  The  rootstock  is 
acrid,  and  possesses  an  emetic  and  purgative  action.  The  seeds  when 
roasted  are  said  to  form  a  good  substitute  for  coffee. 

/.  FloretUintt,  Florentine  Iris,  has  broad  and  somewhat  falcate 
leaves,  shorter  than  the  stem,  the  petals  two  inches  Ions  and  one  inch 
broad,  reflexed  at  the  edge  and  ratiier  plaited  towards  we  base.  The 
dried  rootstock  is  known  in  the  shops  under  the  name  of  orris-root. 
The  plant  is  a  native  of  the  southeni  parts  of  Europe  and  the 
islands  of  the  Mediterranean.  The  rootstock  has  an  aromatic  odour 
and  subacrid  taste,  and  ia  employed  as  a  dentifrice.  It  enters  into 
the  composition  of  Ruspini's  tincture  and  tooth-powder,  and  other 
popular  dentifrices.  It  was  at  one  time  used  in  medicine  and 
admitted  into  the  British  pharmacopoeias.  The  fresh  rootstock  acts  as  a 
purgative,  and  was  also  employed  as  an  exnectorant  in  diseases  of  the 
chest  When  dried  and  turned  into  small  balls  it  is  used  for  issue- 
peas.  According  to  Sibthorp  this  plant  is  found  in  Greece  at  the 
present  day.  It  is  the*Iptf  of  Hippocrates  ('Morb.  MuL,'  2,  678)  and 
the'^IfMf  Iwvpueh  of  Theophrastus  ('Hist  Phmt,'  7, 12). 

/.  faetidiasima,  Stinking  Flag,  haa  sword-shaped  leaves,  the  stem 
compressed,  the  perianth  beardless,  its  inner  segments  about  as  long 
as  the  stigmas.  This  plant  is  a  native  of  Great  Britain  and  other 
parts  of  Europe.  It  has  a  peculiar  smell,  which  some  have  compared 
to  roast  bee^  but  which  to  others  suggests  much  less  pleasant  asso- 
ciatiomL  It  is  the  ''Ipit  ieypla  of  Theophrastus  ('Hist  Plant,'  9,  8) 
and  Uupls  of  Dioscorides  (4, 12). 

/.  tuberoga  has  tetragonal  leaves^  the  segments  of  the  perianth  acute, 
the  roots  tuberose.  It  is  not  a  common  plant  in  EaropcL  but  has 
been  naturalised  at  Penzance  in  Cornwall,  and  near  Cork  in  Ireland. 

Many  other  species  of  Iris  have  been  described.  /.  Oermanica  has 
been  used  for  the  same  purposes  as  /.  Phrentina,  and  they  are 
considered  by  some  botanists  as  identical  The  roots  of  many  of 
them  contain  starch,  and  Pallas  says  tibat  the  roots  of  /.  dichoUma 
are  eaten  in  Siberia.  /.  eduilis  ia  eaten  by  the  Hottentots  of  Africa, 
where  it  is  called  Oenkjea.  All  these  spedes  are  cultivated  in  gardens 
on  account  of  their  handsome  showy  flowers. 

(Fraas,  Synopaii  Flora  Cflasiicce;  Lindley,  Mora  Medieaj  Sibthorp, 
Mora  Oraca;  Babington,  ManiuU  of  JBritiah  Botany;  Burnett^ 
OutUnea  of  Botany.) 

IRON.  Of  all  the  metals  iron  is  the  most  widely  diflfiised,  the  most 
abundant^  and  the  most  useful  It  is  found  not  only  intermixed  with 
soils,  and  contained  in  rocks  and  minerals,  but  it  is  found  in  animal 
and  vegetable  bodies,  and  also  in  mineral  waters.' 

Iron  occuTB  rarely,  if  indeed  at  all,  in  nature  in  the  metallic  state, 


for  almost  the  whole  of  it  that  has  been  found  occurs  as  meteorio  iron 
containing  nickel,  or  in  meteoric  stones.  It  has  however  been  stated 
that  it  has  been  discovered  in  situ  near  Canaan  in  the  United  States ; 
it  there  occurs  in  a  vein  two  inches  thick  in  chlorite  schist,  filled 
with  native  iron.  It  appears  that  this  iron  ii  traversed  by  graphite. 
Its  specific  gravity  is  5*95  to  6*71.  The  Uralian  Mountains  yield  u 
kind  of  native  iron  which  is  accompanied  with  platinum. 

The  greatest  quantity  of  iron  is  f oimd  either  oombined  with  oxygen^ 
oxygen  and  carbonic  add,  or  with  sulphur ;  the  last  mentioned  is  not 
however  worked  as  an  ore.  The  best  iron-ores  are  oxides,  which 
occur  in  primitive  countries,  where  they  generally  form  veiy  large 
beds,  such  as  those  of  Sweden ;  but  the  greater  part  of  the  Iron-ore 
of  Britain  is  an  impure  carbonate. 

The  properties  of  iron  are,  that  it  is  grayish-white  with  a  tint  of 
blue ;  it  is  extremely  ductile,  so  that  it  may  be  drawn  into  wire  finer 
than  the  human  hur,  but  it  cannot  be  beaten  into  very  thin  leaves. 
It  is  of  all  metals  the  most  tenacious,  for  a  wire  0*787  of  a  line  in 
diameter  is  capable  of  supporting  a  weight  of  about  550  Iba. 

Iron  is  susceptible  oi  a  hi{^  poliidL  It  is  combustible  when 
minutely  divided,  as  in  the  state  of  fflings,  which  is  shown  by  sprinkling 
them  in  the  fiame  of  a  spirit  lamp.  It  is  very  hard  at  common  tem- 
peratures, and  this  property  may  be  increased  by  its  being  heated  and 
then  suddenly  cooled ;  it  wen  nowever  becomes  brittle.  It  requires 
a  most  intense  heat  to  melt  it,  but  when  heated  to  redness  it  becomes 
soft  and  pliable,  and  possesses  the  valuable  property  of '  welding,'  that 
is,  two  pieces  of  red-hot  iron  may  be  made  to  unite  by  hammering. 
Its  texture  is  fibrous.  Its  spedno  gravity  is  about  7*77,  but  this 
varies  in  some  degree  according  to  the  extent  to  whidi  it  haa  been 
drawn,  rolled,  or  hammered,  and  it  is  increased  by  fusion.  lion,  or 
rather  steel,  is  capable  of  being  rendered  permanentiv  magnetic,  a 
property  which  no  other  metal  possesses  but  nickel :  when  heated  to 
redness  this  property  is  lost,  and  a  loadstone  suffers  the  same  loss  just 
below  visible  isnition ;  while  a  steel  magnet  loses  its  polarity  when 
subjected  to  the  temperature  of  boiling  almond-oiL  uon  haa  great 
affinity  for  oxygen  and  sulphur,  and  some  other  dementaiy  bMlies, 
and  combines  with  them  in  various  proportions. 

Mehorie  Irtm, — There  have  been  found  in  difibrent  parts  of  the 
earth  largo  masses  of  native  or  metallic  iron,  of  the  history  and  origin 
of  which  nothing  very  accurate  is  known ;  but  they  are  regarded  aa 
bdnff  of  meteoric  origin,  for  it  is  invariably  found  that,  like  the  iron 
which  occurs  in  meteoric  stones,  this  metallic  iron  contains  nickel,  and 
no  such  compound  or  mixture  is  found  in  tiie  euth  in  veins  or  beds ; 
and  in  point  of  &ct  two  masses  of  such  iron  were  seen  to  fidl  at 
Hradschina,  near  Agram  in  Croatia,  in  1751.  ^ey  contained  8'5  per 
cent  of  niokeL  Similar  masses  have  been  found  m  Africa,  America, 
and  Siberia.  That  in  the  last-mentioned  part  of  the  world  waa  dis- 
covered by  Professor  Pallas :  it  weighed  1600  lbs.,  had  a  cellular 
structure,  and  contained  orvstals  and  grains  of  a  green  substanoe  of  a 
vitreous  appearance,  which  have  been  stated  to  be  Oliinne  or  Chrvaolite, 
This  iron  contains  only  1*5  per  cent,  of  nickeL  One  of  the  largest 
masnnH  is  that  found  in  Peru  by  Don  Rubin  de  CeUs ;  it  weighed  15 
tons,  and  contained  niokeL  Tms  was  also  the  case  with  the  knives 
whidi  Captain  Parry  obtained  firom  the  Esquimaux.  The  largest 
quantity  of  nickel  contained  in  any  specimen  was  about  10  per  cent 

Meteoric  Iron  sometimes  occurs  crystallised ;  the  primary  form  is 
the  cube,  and  it  is  stated  to  have  been  found  in  regular  octahedrona 
It  has  no  apparent  deavage.  Fracture  hadklv.  Hardness  4*5.  Speoifio 
gravity  6*48  to  7*768.  Opaque.  Lustre  metalHa  Colour  pale  steel-gray. 

Oxtda  of  Iron. — The  protoxide  of  iron  does  not  ooeur  in  nature 
except  in  combination,  and  usually  with  carbonic  add;  in  this  form 
it  is  found  in  mineral  waters.  The  ore  which  most  nearly  approaches 
it  is  Magnetic  Iron,  sometimes  called  Oxydulous  Iron  and  Oc^hedral 
Iron.  Thia  ore  is  found  crystalline,  masnve,  and  arenaceous.  The 
crystals  occur  attached  and  imbedded.  The  primaiy  form  is  a  cube, 
but  it  is  generally  met  with  in  the  form  of  the  regular  octidiedron. 
Cleavage  paralld  to  the  pianos  of  the  octahedron,  but  not  obtainable 
in  some  varieties.  Fracture  uneven  or  condioidaL  Hardness  5*5  to 
6*5.  Scratdies  fiuor-spar,  and  is  scratdied  by  quarts.  Spedfio  gravity 
variously  stated  from  4*4  to  5*094.'  Opaquei  Lustre  metallic,  occa* 
donally  bright  Cobur  iron- or  sted-gray.  Streak  bladL  Obeys  the 
magnet 

The  masnve  varieties  are  amorphous ;  structure  granular  to  com- 

Sact    It  is  of  this  variety  of  iron-ore  that  native  loadstones  oonsist 
*his  ore  occurs  in  various  parte  of  the  world,  especially  in  the  north 
of  Europe,  and  it  is  of  it  tnat  the  beat  Swedish  iron  is  made,  and  so 
also  is  tne  iron  which  yidds  the  woota  sted  of  the  East  Indies.    It  ia 
generally  found  in  primitive  countries.    This  ore  frequentiv  oontaina 
titanium ;  but  the  varieties  have  not  been  well  distingmshecL    By  the 
blow-pipe  it  becomes  brown,  and  loses  its  magnetic  property,  but  doea 
not  fuse. 
It  consists  of  28*4  of  oxygen  and  71*6  of  iron,  which  are  equal  to— 
Two  equivalents  of  Sesquioxide  of  Iron  .        .    80 
One  equivalent  of  Protoxide  of  Iron  .        .    .    36 
There  are  several  ores,  whidi  possess  very  dilTerent  appearances, 
that  are  altogether  composed  of  the  sesquioxide  or  peroxide  of  iron, 
and  which  are  prindpally  the  OUgiMU  Iron  Ore  and  the  Hematite, 

OUgiate  Iron  ;  Spe^dar  or  Mieaceoua  Iron. — ^This  occurs  cnratalliaed 
and  masnve.     The  crystals  are  attached;    the  primary  form  is  a 
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riiomboid  Cleavage  parallel  to  the  primary  planes,  and  perpendicular 
to  the  axis  in  some  yarieties.  Fraotore  uneyen,  oonchoidaL  HardneBs 
5*5  to  6*5 ;  Bcratohes  phosphate  of  lime ;  is  scratched  by  quarts. 
Specific  gravity  5*0  to  5 '25.  Lustre  metallic.  Colour  steel-  and  iron- 
gray  ;  the  surface  frequently  iridescent  Obeys  the  magnet  slightly. 
Streak  red  and  reddish-brown.  It  is  found  in  the  island  of  Elba  and 
in  many  other  parts  of  Europe.  It  also  occurs  in  the  lava  of  Auvergne 
in  France,  and  m  that  of  Vesuyius. 

CfUhite,  Pyroiideriie  occurs  in  yery  thin  transparent  crystalline 
plates  in  the  cavities  of  black  Hematite.  Colour  brownish-red,  by 
reflection  yeUowish,  in  a  strong  light  of  a  brilliant  red.  Lustre  ada- 
mantine. It  occurs  in  England  and  in  Qermany.  The  former  yielded 
by  aoalysiB — 

Peroxide  of  Iron 89*2 

Water lO'S 

100 

Iron  Froth  consista  of  very  thin  brownish-red  scaly  particles, 
which  have  a  greasy  feel,  and  stain  the  fingers.  It  is  found  plentifi^y 
in  Devonshire  and  Lancashire,  and  was  ascertained  by  Dr.  Heniy  to 
be  pure  Peroxide  of  Iron.  The  massive  yarieties  are  amorphous ; 
structure  foliated. 

Jted  ffematUe  occurs  in  globular  and  bottyoidal  masses.  Structure 
fibrous,  radiating,  opaque.  Specific  gravity  4*7  to  5.  Lustre  extern- 
ally sometimes  metallic,  sometimes  dull;  internally,  nearly  dulL 
Colour  externally  red ;  gnyish-red,  &c.,  internally,  and  streak  red.  It 
occurs  in  large  quantity  at  Ulverstone  in  Lancashire,  and  in  other 
parts  of  Qreat  Britain  and  Europe.  According  to  D'Aubuiason  it 
GonaiBtsof-^ 

Peroxide  of  Iron 94 

SiUca 2 

Lime 1 

Water 8 

—100 
Brown  MemaUte;  Hydroui  Oxide  of  Iron;  Brown  Iron  Ore, 
occurs  in  attached  crystals  and  massive  prisms.  Primary  form  a  right 
rhombic  prism.  Cleavage  parallel  to  the  short  diagonal;  fimcture 
uncertain.  Hardness  5*0  to  6'6.  Specific  gravity  8*98.  Lustre  ada- 
mantine; nearly  opaque;  tnuuduoent.  Colour  brown  of  various 
shades.    Streak  yeJIowish-browzL    Occurs  in  ComwalL 

Kassive  yarieties  globular,  reniform,  and  some  of  the  yarieties  of 
brown  and  yellow  clay  iron-stone.  Stalactitic,  structure  fibrous, 
or  fibro-Iaminar.  Sometimes  occurs  in  pseudomorphous  crystals.  It 
occurs  in  most  parts  of  the  world    Analysis  by  D'Aubuiason  :— 

Fibroas.  C!ompaot. 
Peroxide  of  Iron         ....    82         84 

Water 14  1 

Oxide  of  Manganese    ....      2  2 

Silica 1  2 

—99      —89 
FranJ^miie   is  a   mixture  of  the  peroxide  with  oxide  of  sine. 
[FBAKKLnriTS.]    lUneniU  contains  iron  and  titanium.    [Titanium.] 

Carbonate  of  Iron  ;  Brown  Spar  ;  Spathoee  Iron  Ore, — This  occurs 
in  attached  crystals  and  massive.  Primary  form  a  rhomboid.  Cleav- 
age parallel  to  the  primary  planes,  diBtinct  Fracture  imperfect 
oonchoidaL  Hardness  8*5  to  4*5.  Specific  gravity  8'6  to  8829. 
Transparent^  translucent,  opaque;  lustre  vitreous,  iacliniug  to  pearly ; 
colour  white,  yellow,  red,  and  brown  of  different  shades. 

MasBive  varieties  tabular,  structure  fibrous ;  botiyoidal  and 
elobular  (these  being  called  Sphcerotiderite),  structure  fibrous,  diverg- 
mg;  amorphous,  structure  foliated,  granular,  compact.  Found  m 
Cornwall,  Scotland,  and  Ireland,  and  in  other  parts  of  Europe ;  and 
also  in  America. 

Before  the  blow-pipe  it  blackens  and  becomes  magnetic,  but  does 
not  ftise;  in  the  reducing  flame  it  colours  borax  botUe-green,  and  in 
the  oxidating  yellow ;  dissolves  in  acids  with  effervescence.  Analysis, 
by  Beudant,  of  the  hexahednd  variety : — 

Carbonic  Acid 88*72 

Protoxide  of  Iron        .  ...    59*97 

Oxide  of  Manganese  .        .  0*89 

Lime   .  0*92 

100 

Cloy  Iron-Stone,  or  ArgiUaceoue  Iron'Ore,  conaists  essentiaUy  of 
carbonate  of  iron  mixed  with  various  proportions  of  earthv  matter ;  on 
an  average  carbonate  of  iron  forms  about  one-third  of  the  abundant 
clay  iron-stone  of  England,  Wales,  and  Scotland.  It  occurs  in  beds 
and  in  coal  deposite;  it  is  found  sometimes  ia  globular  masses,  and 
also  columnar. 

Thomaite  ia  a  carbonate  of  iron  from  the  Siebengebixge.  Jvakerite 
is  common  spathic  iron.  MeeUine  Spar  is  a  carbonate  of  iron  and 
manganese ;  so  also  is  (Higon  Spar. 

Sidphur  and  Iron  exist  in  combination  in  enormous  quantities;  the 
compounds  which  it  forms  are  called  Magnetic  Iron  Pyritee,  Iron 
Pyrites,  and  WkUe  Iron  Pyrites, 

Magnetic  Iron  Pyrites,  Protosulphuret  of  Iron,  occurs  in  imbedded 
hexagonal  crystals  and  massive.  Primary  form  a  rhomboid.  Cleavage 
parallel  to  all  the  planes,  of  a  regular  hexagonal  prism;  fracture 
uneven,  sometimes  oonchoidaL  Hardness  3*5  to  4*5  ;  scratdies  calca- 
reous spar,  and  U  scratched  by  felspar.  Specific  gravity  4*63.  Opaque ; 


lustre  metallio ;  colour  bronze  yellow  mixed  with  red ;  streak  grayish 
black.  Obeys  the  magnet  but  feebly.  Soluble  in  dilute  sulphuric  add ; 
when  exposed  to  the  blow-pipe  on  charcoal  is  converted  into  oxide  of 
iron.  Occurs  at  Eongsberg  in  Korway  and  Andreasbezg  in  the  Harz. 
Analysis  by  Hatehett : — 

Sulphur 86*5 

Iron 63'5 

100 

Massive  yarieties  amorphous,  structure  foliated,  granular,  compact 
Found  in  Cornwall,  Wales,  Qermany,  North  America,  &o. 

Iron  Pyrites;  MaHvd  Pyrites ;  Perstdphvret,  or  Bimdphuret  of 
Iron,  occurs  in  attached  and  imbedded  crystals,  and  massive. 
Primary  form  a  cube.  Cleavage  parallel  to  the  primary  planes,  distinct, 
less  so  parallel  to  the  planes  of  the  octahedron.  Fracture  uneven, 
sometimes  oonchoidaL  Hardness  6'0  to  6*5 ;  scratches  felspar,  and  is 
scratched  by  quartz.  Colour  brass-yellow ;  streak  brownish-black; 
lustre  metallic  opaque. 

Massive  varieties  amorphous,  structure  granular,  compact ;  globular 
and  stalactitic,  structure  fibrous  or  columnar,  rad^ting ;  suxlbce  fre- 
quently reddi^  brown,  owing  to  the  loss  of  sulphur  •and  acquisition 
of  oxygen.  It  sometimes  contains  gold;  the  pyrites  of  Anglesey, 
Sweden,  and  Bohemia  contains  selenium. 

By  the  blow-pipe  sulphur  is  expelled,  and  magnetic  oxide  of  iron 
remains.  It  is  scarcely  acted  upon  by  dilute  sulphuric  acid,  but  nitric 
add  dissolves  iron  and  depodte  sulphur.    Analysis  by  Hatehett : — 

Sulphur 52*15 

Iron 47*85 

100 

Iron  pyrites  occurs  abundantly  in  every  part  of  the  world.  It  is 
firequentiy  found  in  the  form  of  various  fruits.  The  amorphous 
occurs  sometimes  to  a  great  extent  in  coal-beds.  Very  large  crystals 
occur  in  Cornwall  and  South  America.  The  masaive  varieties  in 
^enJ  more  readily  become  oxidised  and  converted  into  sulphate  of 
iron  than  the  crystaJlised,  and  hence  it  ia  largely  employed  in  preparing 
copperas.  The  sulphurete  are  not  used  for  obtaining  iron  on  account 
of  the  difficulty  of  se|>arating  the  sulphur.    The  bismphuret  is  princi- 

5 ally  used  for  procuring  sulphate  of  iron,  sulphuric  add,  and  sulphur, 
t  is  also  used  in  preparing  alum. 
White  Iron  PyrUesoocQiBUihi^auobifidaryt^aliitadm  Primary 

form  a  right  rhombic  prism.  Cleavage  paraUd  to  the  planes  of  the 
primary  form.  Fracture  uneven,  granular.  Hardness  6*0  to  6*5  ;-scratehes 
felspar,  is  scratched  hj  quartz.  Colour  various  Shades  of  ydlowish, 
greenish,  and  grayish-white;  streak  grayish-black;  opaque;  lustre 
metallic. 

Maadve  yinieties  botryoidal,  reniform,  stalactitic,  and  amorphous. 
Structure  diverging,  fibrous,  or  columnar.  It  is  found  in  Cornwall, 
Derbyshire,  Bohemia,  and  various  other  mining  districts.  According 
to  Berzelius  it  consists  of— 

Sulphur 58*35 

Iron 45*07 

Manganese 0*70 

Silica  0*80 

99*92 

Areenicetl  Iron  Pyrites,  or  Mispickd,  conaists  of  a  mixture  of  iron, 
arsenic,  and  sulphur.  It  occurs  in  rhombic  prisms,  with  deavage 
paralld  to  the  faces.  The  colour  is  silver-white ;  streak  dark  grayish- 
black  ;  lustre  shining.  A  cobaltic  variety  contains  4  to  9  per  cent  of 
cobalt  in  place  of  a  part  of  the  iron.  Mispickel  is  found  mostly 
amongst  primitive  rocks,  and  ia  commonly  associated  with  ores  of 
lead,  silver,  iron,  or  copper.  It  is  abimdant  at  Freibuig  and  Munzig, 
on  tile  continent  of  Europe,  and  in  Cornwall  in  England.  It  is  also 
found  in  the  United  Stetes  in  many  places.  Leucopyrite  is  an  arsenical 
iron  without  sulphur,  found  in  Styria,  Silesia,  Carinthiay  and  the 
United  Stetes. 

Chromate  of  Iron  is  a  compound  of  chromic  acid,  protoxide  of  iron, 
and  alumina  and  magneaia.  [Chbomium.]  It  occurs  usually  in 
serpentine  rocks,  in  imbedded  masses  or  veins. 

UoUmbite  is  a  native  columbate  of  the  oxide  of  iron.  [Columbite.] 
Wolfram  is  a  combination  of  iron,  tungsten,    and    manganese. 

[TuiTQfiTBN.] 

Cfreen  Copperas,  or  Qreen  Vitricl,  is  a  sulphate  of  iron.  It  ciystalliaes 
in  the  form  of  acute  oblique  rhombic  prisms,  but  generally  occurs 
pulverulent  or  masuve.  The  colour  is  greenish  to  white;  lustre 
vitreous.  Taste  astringent,  sweetish,  and  metallic.  It  is  brittie,  and  has 
a  hardness  of  2.  The  specific  gravity  is  1*88.  It  becomes  magnetic 
before  the  blow-pipe,  it  yields  a  green  glass  when  fused,  and  gives  a 
black  colour  with  gallic  acid.  By  exposure  it  becomes  covered  with 
a  yellowish  powder,  which  is  a  persalt  of  iron.  Qreen  vitriol  occurs  as 
the  restdt  of  the  decompodtion  of  iron  pyrites.  The  old  mine  of 
Bammdsbers  in  the  Harz  near  Goslar  is  ite  most  noted  locality,  but 
it  is  found  v^erever  pyrites  is  exposed  to  the  air.  '    , 

CoqmtMte,  or  White  Copperas,  and  TeUow  Copperas,  are  names  of 
two  sulphates  of  the  peroxide  of  iron.  Pittizite  and  Fibro-ferrite  ore 
allied  compounds.  Apatelite  is  another  containing  but  4  per  cent,  of 
water. 

VoltaUe  is  a  double  sulphate  of  iron,  alumina,  potaah,  and  water, 
crysteUiaing  like  alum  in  octahedrons.  It  occurs  at  the  Solfatara  near 
Naples. 
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PhoaphtUt  of  Iron — Viffianite.  It  occurs  in  modified  oblique  priBms, 
with  cleavage  in  one  direction  highly  perfect.  It  ia  also  found  radiated, 
renifomif  and  globular,  or  as  coatings.  The  colour  is  deep  blue  to 
green.  The  crystals  are  usually  green  at  right  angles  with  the  vertical 
axis,  and  blue  parallel  to  it.  The  etreak  is  bluic^ ;  lustre  pearly  to 
vitreous;  transparent  to  translucent;  opaque  on  exposure.^  The  thin 
laminse  are  flexible.  It  has  a  hardness  of  1*5  to  2 ;  and  a  specific  gravity 
of  2 '69.     It  has  the  following  composition  : — 

Protoxide  of  Iron 42'i 

Phosphoric  Add 28*7 

Water     ....  .    28*9 

100 

It  loses  its  colour  before  the  blow-pipe,  dissolves  in  nitric  acid,  and 
afibrds  water  in  a  glass  tube.  It  is  found  with  iron,  copper,  and  tin 
ores,  and  sometimes  in  clay  or  with  bog  iron-ore,  at  St.  Agnes  in 
Cornwall,  Bodenmais,  the  gold  mines  of  Yorospatak  in  Transylvania, 
and  in  the  United  States. 

Blue  Iron-£mrth  is  an  earthy  variety.  It  contains  30  per  cent,  of 
phosphoric  add.    Anglariie  is  a  variety  from  Anglar  in  France. 

Triphyline  is  an  anhydrous  phosphate  of  iron  and  manganese,  with 
some  lithia.  It  occurs  at  Bodenmais  in  Bayem  in  deavable  masses  of 
a  greenish-gray  or  bluish  colour. 

Caeoxene  is  a  handsome  mineral  It  is  a  phosphate  of  iron  and 
alimiina,  and  occurs  in  radiated  silky  tufts  of  a  yellow  or  yellowish- 
brown  colour.  It  is  found  on  brown  iron-ore  in  Bohemia,  and  with 
specular  iron  in  the  United  States. 

Carphosiderite  is  another  yellow  phosphate  of  iron  from  Greenland. 
It  occun  in  reniform  masses. 

Oreen  Iron-Stone  (Kraurite),  AUuaudite,  Mekmchlor,  and  Beraimvte 
are  names  of  phosphates  of  ike  peroxide  of  iron. 

GroZote  o/ iron  occura  native.  It  is  a  soft  yellow  earthy  mineral 
of  rare  occuirence.  It  blackens  instantly  in  the  flame  of  a  candle.  It 
is  found  in  Bohemia,  and  is  supposed  to  have  resulted  from  the  decom- 
position of  those  orden  of  such  plants,  such  as  CactaceoB,  which 
naturally  contain  oxalic  add.  ' 

Silicates  of  Iron, — There  are  several  compounds  of  silica  and  oxide 
of  iron,  none  of  which  are  of  special  inte^st  in  an  economical  point 
of  view. 

HedenbergUe  is  a  variety  of  Augite.    [AnaiTE.] 

Iron  Chrysolite  difiera  from  ordinaiy  chrysolite  in  containing  oxide 
of  iron  ih  place  of  magnesia. 

Isopyre  is  a  black  glassy  amorphous  mineral  found  in  granite. 
[Iboptrx.]    Its  hardness  is  6  to  6*5. 

Tenite  (called  also  lAevrite  and  HvaiU)  occun  in  rhpmbic  prisms, 
often  with  the  sides  much  striated  or  fluted ;  its  colour  is  black  or 
brownish-black,  streaked  with  greenish  or  brownish-black.  Its  hard- 
ness is  6*5  to  6.  Its  specific  gravity,  8*8  to  4'1.  It  contains  from  50  to  55 
per  cent,  of  oxide  of  iron,  with  14  per  cent,  of  lime,  and  29  per  cent, 
of  silica.  It  fuses  to  a  black  globule.  It  is  found  in  the  island  of 
Elba  in  large  ciystalUsations,  also  in  Norway,  Siberia,  and  Silesia. 

At  Cumberland,  in  Rhode  Island,  Tenite  occun  in  slender  bladL  or 
brownish-black  crystals  in  quartz ;  also  in  Essex  county,  New  York. 

The  following  are  hydrous  spedes,  giving  off  water  when  heated  in 
a  tube  before  the  blowpipe : — 

Nonlronite  and  Pingutte  are  earthy,  almost  like  clay,  of  a  yellowish 
or  greenish  colour. 

UhloropcU  is  a  mudi  harder  species,  of  a  greenish-yellow  or  pistachio- 
green  colour. 

Cfrengesite,  Thuringits,  Knebelile,  and  Kirwanite  are  other  allied 
spedes. 

Gfreen  Earth  includes  different  compounds  of  a  green  earthy  appear- 
ance.^ The  Oreen  Earth  occupying  cavities  in  amygdaloid  is  near 
chlorite.  It  is  a  silicate  of  the  peroxide  of  iron,  with  some  potash, 
magnesia,  and  water ;  often  with  other  ingredients. 

The  Cfreen  Grains  of  the  Qreensand  of  New  Jersey  consist  of^ 

Silica 61-6 

Alumina  •«.....      6*4 

Protoxide  of  Iron 24*3 

Potash 9-96 

Water 7*7 

99*86 

ffisingerite,  Oronstedtite,  Anthosiderite,  Polyhydrite,  SideroschisoliU, 
Chamoititef  StUpnomelane,  and  Xylite  are  names  of  dark  brown  or 
black  species. 

Cfroctddite  has  a  fibrous  structure  much  resembling  Asbestus,  and 
is  frequently  called  Blue  A^estas,  Colour  lavender-blue  or  leek- 
green.  Its  hardness  is  4,  and  its  specific  gravity  is  82  to  8*3.  It  is 
found  in  Southern  Africa. 

Pyrosmalite  occun  in  hexagonal  prisms,  with  a  perfect  basal 
deavage  and  a  pearly  surface.  Colour  pale  liver-brown,  grayish,  or 
greenish.  Its  hardness  is  4  to  4*5;  and  its  specific  gravity  8*8.  It 
contains  14  per  cent,  of  chloride  of  iron,  and  gives  off  fumes  of 
muriatic  acid  before  the  blow-pipe. 

Iron  Zeolite  is  a  hydrous  silicate  of  the  oxides  of  iron  and  manga- 
nese, forming  incrustations  at  a  mine  near  Freybeig. 

ArsenaUs  of  Iron.—^Cube  Ore  occun  in  cubes  of  dark  green  to 
brown  and  red  colours.  It  is  of  an  adamantine  lustre,  not  veiy 
distinct^  with  a  greenish  or  brownish  streak.    Its  hardnets  is  2*6 ; 


and  its  spedfio  gravity  8.  It  is  a  hydrous  arsenate  of  the  peroxide 
of  iron,  containing  88  per  cent  of  arsenic  add.  It  is  found  in  the 
mines  of  Cornwall ;  also  in  Frani^e  and  Saxony. 

ScorodOe  crystallises  in  rhombic  prisms,  modified.  It  is  of  a  pale 
leek-green  or  Uver-brown  colour,  with  a  colourless  streak,  of  a  vitreous 
lustre  inclining  to  subadamantine ;  subtransparent,  or  nearly  opaque 
Its  hardness  is  3*5  to  4*8.  Specific  gravity,  3*1  to  3*3.  Scorodite  is  a 
hydrous  arsenate  of  the  peroxides  of  iron,  containing  50  per  cent,  of 
arsenic  add.  It  comes  from  Saxony,  Caiinthia,  Cornwall,  and  BraciL 
It  occun  in  minute  crystals  near  Edenville,  New  York,  with  arsenical 
pyrites.  The  name  of  this  species  is  from  the  Greek,  tricSpaiw 
(garlic),  alluding  to  the  odour  before  the  blow-pip& 

Iron  Sinter  is  a  yellowish  or  brownish  hydrous  anenate  of  the 
peroxide  of  iron,  containing  but  30  per  cent,  of  arsenic  acid. 

Arseno-Siderite  is  another  fibrous  arsenate^  containing  84  per  cent 
of  anenic  acid. 

Symplesite  is  a  blue  or  green  mineral,  supposed  to  be  an  arsenate  of 
the  protoxide  of  iron.  Its  crystals  are  right  rhomboidal,  with  a 
perfect  cleavage.  It  hardness  is  2*5 ;  and  its  specific  gravity  is  2*96. 
It  is  found  in  Voigtland. 

(Dana,  Mineralogy.) 

IRON-BARK-TREE.    [Eucalyptus.] 

ISARIA,  a  genus  of  Fungi,  belonging  to  the  division  Trichosporei, 
and  the  tribe  Isareii  of  L^veill^.  It  is  characterised  by  a  compound, 
solid,  capitulated,  or  elongated  receptacle.  The  spedes  are  found 
parasitic  upon  caterpillan  and  the  larva  of  various  insects.  Robin 
enumerates  the  following  spedes : — 

/.  BUuteratorum  has  been  found  upon  the  CarahidcB  in  the  aatmnn 
of  the  year. 

/.  JloccosOf  upon  the  larvae  and  chiysalides  of  Bomiyx  JacobeBO, 

L  strigosOf  upon  the  chrysalides  of  Nodua  Upsilon. 

I,  €tr<ichnophila,  upon  small  spiden  bdonging  to  the  genua  Oeomelr<i, 
in  the  autumn. 

/.  leprosa,  on  the  chiysalides  of  Nodua  instabilit. 

I.  TaHairica,  observed  by  Robin  upon  an  unknown  spider,  m  the 
autumn. 

/.  crassa,  upon  decaying  chrysalides. 

/.  sphecophila,  upon  a  dead  hornet 

/.  exoleta,  upon  the  larva  of  a  moth. 

/.  Aranearvm,  an  American  spedes,  found  on  spiden  in  Carolina. 

7.  Sphingum,  also  found  in  America,  upon  the  caterpillan  of  the 
silk-worm  moths. 

/.  gigantea,  found  upon  a  Mygale  in  the  island  of  Cuba. 

(Robin,  Histoire  NaiurdUs  des  Yigitaux  Parasites,) 

ISATIS,  a  genus  of  Plants  belonging  to  the  natuzal  order  OruetfenB 
and  the  tribe  JsaHdeoL  It  has  a  laterally  compressed  pouch,  1-cdled, 
1-seeded,  valves  keeled,  eventually  separating. 

/.  tindaria,  Dyer's-Woad,  has  the  radical  leaves  oblong,  crenate ; 
pouch  abrupt,  smooth,  thrice  as  long  as  broad.  It  is  a  rare  plant  in 
cultivated  and  waste  land  in  Great  Britain.  It  yidds  a  blue  dye,  long 
known  and  used  in  this  country.  It  was  before  tiie  introduction  of 
indigo  a  plant  of  considerable  importance  commercially,  and  it  was 
extensivdy  cultivated  in  Someraetshire,  especially  about  Glastonbury, 
which  town  received  its  name  from  the  Celtic  word  '  Glas,'  signifying 
'  Blue.'  The  andent  Britons  are  said  to  have  painted  their  bodies 
with  the  blue  colour  obtained  from  this  plant 

(Babington,  Manual  of  British  Botany.) 

ISCHY'ODUS,  a  genus  of  Fossil  FiBhes  induded  in  Chinncera  by 
Agassiz. 

ISERINE.    [Titanium.] 

ISINGLASS.    [Gblatin.] 

ISNARDIA,  a  genus  of  Plants  named  by  Linnsous  in  memoiy  of 
M.  Antoine  Dante  Isnard,  member  of  the  Academy  of  Sciences.  It 
belongs  to  the  natural  order  OnagraceoB,  and  has  a  4-deft  calyx, 
4  petflJs,  8  stamens,  and  a  filiform  style,  with  a  clavate  or  cruciform 
stigma.  There  is  one  British  species  of  this  genus.  /.  pahutris  has 
a  procumbent  rooting  glabrous  stem,  opposite  ovate  acute  leaves, 
terminating  in  a  petiole,  axillary  solitaiy  sessile  flowers,  with  the 
petals  absent  It  is  found  in  pools  and  marshes  in  Europe,  Siberia^ 
and  Persia,  and  in  Sussex  in  England. 

/.  altem^foUa  has  an  erect  branched  stem^  alternate  leaves,  rather 
scabrous  on  the  margins,  and  hoary  beneatL  It  is  a  native  of  Virginia 
and  Carolina,  in  marshy  places,  and  has  oval  yellow  petals.  The  root 
is  used  as  an  emetic,  and  is  called  Bowman's  Root  * 

None  of  the  spedes  of  this  genus  possess  qualities  which  entitle 
them  to  cultivation  except  in  botanical  gardens.  They  may  however 
be  reared  in  a  hot-bed,  and  then  planted  in  an  open  border  in  a  moist 
dtuation. 

(Don,  Dichlamydeous  Plants;  Babington,  Manual  of  British 
Botany.) 

ISOCAHDIA,  a  genus  of  Conchiferous  MoUusca.  Linnseus  placed 
the  form  under  Chama ;  Brugui&re  arranged  it  among  the  Cardites, 
Lamarck,  who  made  it  the  lost  of  the  genera  of  his  Cardiac^s, 
separated  it  from  the  last-mentioned  genus,  giving  it  the  generic  name 
at  the  head  of  this  article.  Mr.  G.  B.  Sowerby  ('  Genera  of  Recent 
and  Fossil  Shells')  thinks  that  this  separation  was  effected  with  good 
reason,  because  the  involute  divaricate  umbones  of  Isocardia,  and  its 
CQDMquently  diohotomoos  li/rament  ranning  in  eadi  mdve  to  the  point 
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of  the  umbo,  Nrra  to  dutinguuh  H  &om  tha  oUiar  Gardita  of  Bru- 
Suiiro.  H.  Da  BUlnvUte,  under  ths  n&ma  of  /loconluoii,  iourti  it 
iMtwMii  Tridae*a  Mid  TrigoMa  unoDg  his  Ct-awdea.  M.  Bang  raUini 
it  in  Uie  suae  funil;,  but  mtoret  Lamarok'a  origioil  termiuatioD  of 
the  name,  and  place*  it  brtween  Caprina  uid  IWoiKna. 

M.  Deahayei,  ia  hii  editjoa  of  Luuarck,  rema^  that  the  Itoeardia 
haTB  in  truth  large  and  contacted  umbonea  like  Chama  and  Dicerai, 
but  that  they  are  regular  and  alwajs  free,  while  the  true  Chama  are 
adbervat  and  imoular.  From  the  Cardita,  he  obtervea,  they  are  to  be 
dirtinguiibed,  bolti  ■•  leapeots  the  shell  and  tha  aniraaL  In  Cardila 
the  lobe*  of  the  mantle  am  ■spanttml  throoghoot  their  length,  and 
are  without  nphoiu.  In  Itoeardia  the  bbea  of  the  mantle  are  united 
poateriorly,  and  prorided  with  two  abort  aiphona,  or  lathsr  perfora- 
liona,  wtiloh  may  be  compared  with  those  of  the  Cardia.  Here 
doubtless,  saya  M.  Desbayes,  the  Iiocardiai  approwih  tha  Cardia; 
but  when  the  foot  and  the  form  of  the  branchue  in  these  two  genera 
are  eompaied,  the  distinction  ii  obvious.  In  the  Cardia  [Conchaou), 
the  foot  is  cjlindracoous,  T«ry  long,  and  bant  in  an  elbow-like  form  in 
the  middle ;  in  tha  Itoeardia,  on  tha  contiary,  it  is  flat,  subquad- 
rangular,  and  rather  short. 

Itoeardia  hat  tha  following  characters : — Animsl  more  or  Issa 
globular,  haying  the  bordere  of  the  maatla  fringed  with  very  fine 
tentacular  papiUse,  leaTing  a  rather  large  opening  between  tbam  at 
the  lonar  part,  and  united  poeteiiorlv  by  a  tnuurerae  delicate  band, 
pienxd  with  two  oiifioes  siuroundea  1^  papilla,  one  for  the  vent, 
and  the  other,  lower,  for  reipiration;   foot  ot  modarats  size  and 

Shell  sometime*  with  an  apidarmis,  very  oonvax,  globulose,  heart- 
shaped,  equivalre,  inequilateral ;  umbones  diverioatod,  and  widely 
divergent,  curved  forwards  and  outwards,  and  slightly  spiral;  hinge 
compoaed  of  two  flattened  bioge-teeth;  ligament  external,  forked 
at  one  of  its  extremities  ;  musciiur  impreasions  Ttij  distant. 
/.  Cur,  the  Heart-Shell,  has  been  taken  on  the  British  ooaata. 
Tha  Ber.  James  Bulwer,  from  whose  Egure  in  ths  'Zoolo^cal 
Journal,'  roL  ii.,  the  two  figures  below  are  taken,  saw  tha  animal 
when  in  sea-water,  and  in  the  poiition  represented  at  Vo.  1.  The 
feelers,  or  ciliated  fringe  of  the  uoper  orifice  (the  largot)  of  tha 
mantle,  moved  slowly,  as  if  in  search  of  food.  Having  remained  in 
this  aituation  about  ten  minutes,  water  was  ejected  with  oondderable 
tone  bom  the  lowcc  orifice,  which  bad  till  then  remained  motionleia. 
The  axpolaion  of  the  water  appeared  to  be  effected  by  a  sudden  con- 
tnotion  of  the  muw^es,  because  this  was  Dever  dona  without  the 
Talvn  nearly  cloaing  at  the  same  instant.  After  a  few  seconds  the 
valvea  gradually  rsturaed  to  tbeir  open  poeition,  and  remained  quite- 
oant  as  before,  till  the  water  was  again  ejected  with  a  jerk;  this 
alternating  prooeas  was  repeated  during  ths  whole  time  his  specimens 
(whioh  were  tiawled  up  in  very  deep  water  on  the  east  coast 
Iraland)  were  under  hia  eiamination,  but  at  ahorter  intervale  .-^ 
(•eaiving  fresh  aopplies  of  sea-water.  Tha  animal  appeared  to  Mr. 
Bulwar  to  bo  msensible  both  to  sound  and  light,  as  the  preaenoe  or 
abaanoa  of  either  did  not  at  aU  interrupt  ite  movements ;  but  ita 
sense  of  feeling  appeared  to  be  very  delicateL     Minute 


dropped  into  the  orifice  of  tha  mantla  Instantly  excited  the  animal, 
and  a  oolumn  of  water  strongly  direeted  expelled  them  from  the 
shell ;  with  so  much  strength  was  the  water  in  soma  instances  qsoted, 
that  it  rose  above  ths  surface  of  three  inches  of  suparincumbeiit 
fluid.    ('ZooL  Jour.,'  vol.  ii.) 


cr  sad  tovtr  oilADas;  : 


■ka>y>sd|ad  im  sad  ths  miucDlsr  liBpcaalons. 


the  feelsTi  or  cllUtid  fringe  < 
I  vsItcs,  ibovinf  tha  aoiiul  Witt  fis 


Shell  ol  lietardia  Cor,  tiItci  oloHd. 

Lamarck  recorded  four  species,  including  Imcardia  temtttttealA. 
M.  Desha^,  in  his  ediljon  of  tliat  author,  adds  four  others,  reckoning 
that  species  :  making  eight  in  all,  recent  and  fossiL 

Ths  spades  are  found  in  the  European  and  East  Indian  seas,  and 
thcee  of  Australia.  They  have  been  dredged  up  from  mud  and  sand 
at  depths  ranging  from  10  to  20  fathoms. 
Foitil  Itoeardia, 
Mr.  Q.  B.  Sowerby  remarks  ^'Genera  of  Recent  and  FosaQ  Shalla') 
that  several  foinl  species  are  given  in  plate  295  of  Sowsrby's  '  Mineral 
Conchology,'  one  being  from  ths  London  clay,  aud  another  from  tba 
Eelloway  rock.  Mr.  O.  B.  Sowerby,  in  a  note,  atatea  that  a  fossil 
species  also  occurs  in  the  Crag,  which  so  nearly  membles  the  I.  Car 
that  he  knows  not  wherein  the  specific  difference  oonsista;  and,  in 
the  text,  goea  on  to  state  that  according  to  Broedii  ('  Conch.  Fosa. 
Subap.,'  ii.  fiSO),  two  vsrietiea  of  /.  Cor  are  found  in  a  foesil  state  in 
several  parta  of  Italy ;  but  as  a  subject  upon  which  much  divaiaitT 
'is  here  brought  into  queatjon,  ha  would  reoommend 
catnparative  re-eEamination  of  tha  fossil  with  recent 
specimens,  before  ths  inquirer  comee  to  an  absolute  dectaion  upon 
this  point.  Another  fossil  speciei,  bo  observes,  ia  found  at  Fiacenia, 
namely,  /.  arittiixa.  Lam. ;  and  he  has  figured  /.  BauKkiana  (Defr., 
'Diet,  des  Sciences  Vaturelles'],  a  new  species  found  by  U.  DaBasochaa 
de  Falaise,  in  the  district  of  Coutances.  He  thus  concludes  hisrema^B 
upon  the  fossil  species  of  this  genus: — "We  think  we  may  venture  to 
express  our  opioion  that  all  the  fossil  apecimens  published  in  various 
books,  and  existing  in  various  collections,  are  not  distinctly  chaiac- 
teriaed  Itoeardia,  but  only  ths  casts  of  the  insidn  of  other  bivalvei : 
the  best  iiiirfir>piii«hing  character  is  in  the  groove  fiirmed  for  the 
extension  of  the  ligament  from  the  hinge  to  the  umbo.  It  is 
incumbent  on  us  to  mention  that  in  Itoeardia  the  line  to  which  the 
mantle  is  attached,  passing  from  one  muscular  impreasioll  to  tha 
other,  is  entire." 

M.  Deshayea.  in  his  Tables,  records  two  living  species  and  thtM  fonil 
(tertiary) ;  and  /.  Cor  as  both  livirg  and  fossil  (tertiary). 

Ur.  Lea  places  his  genua  Hippagtu  (of  which  he  gives  an  engraving) 
ondor  the  family  Cardiacta.  ('  Contributions  to  Oeology,'  Svo, 
Philadelphia,  1833.)  He  atates  that  he  has  in  vain  endeavoured  to 
place  ttus  shell  in  one  of  the  established  gsneia.  In  its  general 
character  he  ssys  that  it  approaches  moat  closely  to  the  /.  Qir,  but 
that  it  cannot  be  placed  in  that  genus,  being  destitute  of  teeth 
It  bears,  he  adds,  some  resemblance  to  the  genus  /noecroniHt;  but, 
he  continues,  the  hinge  in  that  genus  "  closes  by  a  series  of  oblong 
fossela,"  and  besides  it  is  very  inequivalve.  In  its  natural  order  he 
thinka  that  it  aeema  to  follow  tha  genus  Itoeardia,  and  ha  propoaaa 
to  plaoa  it  in  that  position,  nippagm  occurs  in  Uie  Claiborne  Dads 
(tertiary  of  Alabama— Eocene  of  Lyell). 

Other  spedea  of  Itoeardia  have  been  found  from  tha  Oolite  bad* 
upwarda,  but  they  resemble  mora  closely  troidcal  specisa  than 
I.  Cor. 
1S0CRINITE3,  a  genus  of  Oinoidsa.  (QoldftiM.) 
I'SOETES  (from  hot,  equal,  and  Froj,  year),  a  Cryptogamic  gcsOl 
of  Plants  belonging  to  the  natural  order  L^eiiodiacia.  Tha  oaptula 
of  the  plant  does  not  open,  and  the  fructifioation  ia  inclosed  within 
the  swollen  base  of  the  leavsa;  it  has  sporulsi  of  two  kinds,  whidi 
an  attMhad  to  flUfoim  ncaptaclea,    Tha  oixana  of  fruotUcatlati  Is 
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this  plant  are  gmall  caaes,  which  uie  mtuated  in  the  angles  fonned  by 
the  union  of  the  leayee  and  the  contracted  stem ;  those  seated  in  the 
axillse  of  the  outer  or  inferior  leaves  are  divided  into  three  cavities, 
containing  about  fifty  spherical  bodies  (granules);  l^e  cases  in  the 
aziUsB  of  the  internal  or  superior  leaves  are  divided  by  numerous 
tnuosverse  partitions  into  many  cavities,  all  of  whidi  are  filled  with 
an  impalpably  fine  powder,  in  the  early  stages  of  its  development 
white,  but  subsequently  becoming  black. 

The  species  of  Jtoetet  grow  at  uie  bottoms  of  ponds  and  lakes,  and 
are  said  to  afford  excellent  food  for  fish.  They  are  called  Quillworts 
from  the  rush  or  quill-like  appearance  of  the  leaves. 

/.  laeuitriM,  Quillwort,  has  subulate  roundish-quadrangular  leaves 
with  four  longitudinal  jointed  tubes.  The  rhizoma  of  this  plant  is  a 
blunt  tuber;  the  leaves  are  slender,  broad,  and  flat  at  the  base,  but 
elsewhere  between  cylindrical  and  quadrangular.  It  Ib  found  in  Great 
Britain  at  the  bottom  of  lakes  and  ponds  in  hilly  districts.  The 
structure  of  the  fructification  of  this  plant,  and  other  species  of  the 
genus,  is  only  imperfectly  understood.  It  is  on  this  account  referred 
to  MarnUacta  by  some  authors,  and  made  to  form  an  independent 
order  by  others.  Lindley  refers  it  to  Lycopoduicece,  and  observes, 
"  I  follow  De  Candolle  and  Brongniart  in  referring  it  here."  Delilehas 
published  an  account  of  the  germination  of  Isoetes  setacea,  from  which 
it  appears  that  its  sporules  sprout  upwards  and  downwards,  forming 
an  intermediate  solid  body,  which  ultimately  becomes  the  stem  or 
cormus,  but  it  is  not  stated  whether  the  points  from  which  the 
ascending  and  descending  axes  take  their  rise  are  uniform;  as  no 
analogy  in  structure  Ib  discoverable  between  these  sporules  and  seeds, 
it  is  probable  that  they  are  not.  DelUe  points  out  the  great  affinity  that 
exists  between  laoetea  and  Lycopodium,  particularly  in  the  relative 
position  of  the  two  kinds  of  reproductive  matter.  "  In  Itycopodium" 
he  says,  "  the  pulverulent  thecsB  occupy  the  upper  ends  of  the  shoots, 
and  the  granular  thecso  the  lower  psrts;  while  in  Itoetes  the  former 
are  found  in  the  centre  and  the  lattisr  at  the  circumference.  If  this 
comparison  is  good,  it  will  afford  some  evidence  of  the  identity  of 
nature  of  those  thecee,  and  that  the  pulverulent  ones  are  at  least  not 
anthers,  as  has  been  supposed ;  for  in  Itoetea  the  pulverulent  inner 
theca  have  the  same  organisation,  even  to  the  presence  of  what  has 
been  called  their  stigma,  as  the  outer  granular  ones;  so  that  if 
lioetei  has  sexes^  it  will  offer  the  singular  fact  of  its  anther  having  a 
stigma." 

(Babington,  Manual  of  £rUiih  Botany  ;  Newman,  Sittoty  of  Britiih 
Femt ;  Lindley,  Natural  Syttem  ;  Burnett,  OutUnei  of  Botany,) 

ISONANDRA,  a  genus  of  Plants  belonging  to  the  natural  order 
Sapoiacece.  It  is  distinguished  by  the  stamens  being  all  fertile,  and 
twice  as  numerous  as  the  lobes  of  the  corolla. 

/.  Outia  (Hooker),  the  Gutta-Percha  Tree,  has  its  leaves  on  long 
stalks^  obovate-oblong,  with  a  short  point  golden  beneath;  flowers 
axillary,  fascicled;  stamens  12.  This  tree  is  a  native  of  the  Malayan 
Archipdaga 

The  Bul^tance  yielded  by  this  tree,  and  designated  by  the  name  of 
Gutta-Percha  (pronounced  '  Pertsha '),  is,  like  Caoutchouc,  a  carburet 
of  hvdrogen,  and  isomeric  with  that  substance,  and  possesses  a  great 
number  of  the  properties  which  characterise  India-Rubber  [Iimu- 
Rubbeb],  but  exhibits  certain  special  properties  which  admit  of  its 
being  applied  to  particular  uses  to  which  caoutchouc  is  not  adapted. 
Gutta-Percha  possesses  as  great  aa  indestructibilily  by  means  of 
chemical  agents  as  caoutchouc  It  has  an  intermediate  consistence 
between  that  of  leather  and  wood ;  it  is  capable  of  being  softened  by 
heat,  and  of  regaining  its  primitive  oonsistenoe  on  cooling.  It  is 
therefore  at  the  same  time  capable  of  taking  and  of  retaining  the  most 
delicate  impressions.  The  important  uses  to  which  it  has  been  latterly 
applied  are  onlv  the  foreruimers  of  those  to  which  it  will  be  adapted 
hereafter,  provided  the  lack  of  this  precious  material  (whidh  unfortu- 
nately is  produced  m  much  less  quantities  than  India-Rubber,  and  in 
localities  much  more  drcumsoribed)  does  not  present  an  obstacle 
to  it 

Whilst  the  plants  which  furnish  caoutchouc  abound  in  the  whole  of 
the  territorial  sone  which  extends  between  the  tropics,  the  Itonandra 
OuUa  is  the  only  tree  which  yields  Gutta-Percha.  It  grows  scarcely 
anywherp  except  in  certain  purts  of  the  Malayan  Archipelago,  and  up 
to  the  present  time  has  been  almost  exduaively  obtamed  from 
Singapore.  It  was  brought  for  the  first  time  into  England  in  the 
days  of  Tradescant,  as  a  curious  product,  under  the  name  of  Mazer- 
Wood  ;  and  subsequently  it  was  frequently  brought  from  China  and 
other  parts  of  the  East,  under  the  name  of  India-Rubber,  in  the  form 
of  elastic  whips,  sticks,  &c  In  1848  Doctoxv  D' Almeida  and  W. 
Montgomery  drew  particular  attention  to  it,  together  witii  its  various 
singular  properties,  its  easy  manipulation,  and  the  iises  for  which  the 
Malays  employed  it.  The  most  common  employment  of  it  was  for 
whips ;  and  it  was  by  the  introduction  of  a  horae-whip  made  of  this 
tubsUmce  that  its  existence  was  for  the  first  time  known  in  Europe. 
The  specimens  of  the  products  of  the  East  Indies,  shown  in  the  Great 
Exhibition  of  1851,  proved  that  the  natives  of  the  coimtry  in  which 
the  /.  OuUa  grows  Imow  also  how  to  appropriate  it  to  the  manufacture 
of  different  finds  of  vases,  and  that  European  industry  has  little  more 
to  do  than  to  imitate  their  processes. 

The  importation  of  GnttarPercha  into  England,  where  the  employ- 
ment of  this  substance  first  drew  attention,  was  in  1 845  only  20,600  lbs. ; 


but  in  1848  it  had  increased  to  above  8,000,000  lbs. ;  and  during  the 
last  five  years  the  importation  has  amounted  to  a  much  larger 
quantity,  and  one  which  begins  to  cause  some  apprehension  as  to  tile 
posdbihty  of  the  supply  sufficing  for  the  requirements  of  the  novel 
uses  in  store  for  it  in  the  future.  It  is  true  that  during  its  use  Gutta- 
percha is  but  little  consumed,  and  the  waste  from  the  articles  in  this 
material,  submitted  to  a  proper  softening,  can  be  made  to  serve  new 
uses ;  nevertheless  its  constantly  increasing  consumption,  added  to  the 
barbarous  manner  in  which  the  product  has  hitherto  been  extracted, 
may  well  justi^  some  apprehension. 

During  the  first  few  years  of  the  employment  of  Gutta-Percha  it 
was  the  custom  to  cut  down  the  tree  for  the  purpose  of  obtaining  the 
iuice,  which,  left  to  itself  very  soon  allowed  the  Gutta-Percha  to 
separate  and  coagulate  of  its  own  accord.  There  is  reason  to  hope 
that  European  industry  will  soon  be  embarked  in  the  cultivation  of 
this  product,  and  that  the  Niato  (which  is  the  name  that  the  Malays 
give  to  the  tree  which  produces  Gutta-Percha),  multiplied  by  means 
of  a  regular  culture,  naturalised  in  other  countries  than  tiioee  to 
which  it  is  indigenous,  and  worked  by  regular  incuaions,  which  will 
only  take  from  the  tree  a  portion  of  its  luioe  without  hindering  its 
development,  will  be  the  means  of  furnishing  at  a  low  price  a  sub- 
stance which  Ib  destined  to  render  notable  services  to  industrial  and 
domestic  economy. 

The  Gutta-Percha  which  arrives  in  Europe  in  the  form  of  lumps 
of  some  pounds  weight  is  far  from  being  pure.  The  natives  of  the 
Malayan  Archipelago  make  no  scruple  of  introducing  into  it  stones, 
earth,  fta;  the  presence  of  which  in  the  interior  of  these  blocJu 
renders  a  purification  indispensable,  which  purification  however  is 
capable  of  being  attained  without  much  manipulation. 

Indestructible  by  water,  and  at  the  same  time  a  bad  conduotor  of 
electricity,  Gutta-rercha  has  been  found  available  for  indoaizig  the 
metallic  wires  employed  in  the  electric  telegraph ;  and  the  use  of  this 
substance  may  certainly  claim  its  share  in  the  success  of  the  subxnarine 
telegraph,  by  means  of  which  London  and  Paris  and  the  other  great 
dtiee  of  Europe  are  now  brought  within  a  few  minntes  of  each  other. 

It  may  be  conceived  to  what  a  variety  of  forms  a  substance  can  be 
turned  which,  becoming  soft  without  adhering  at  the  temperature 
of  boiling  water,  regams  at  the  ordinary  temperature  the  sli^t 
elasticity  and  the  oonsistenoe  of  leather.  [GurrA-PERGHA,  in  Abtb 
▲ND  So.  Drv.] 

ISO'POD  A,  Latreille's  name  for  the  fifth  order  of  the  dass  OruttaeetL 
The  laopodOf  according  to  that  zoologist,  approach  the  Lcanodipoda 
by  the  absence  of  mandibular  palpi,  though  they  are  removed  from 
them  by  several  points ;  the  two  anterior  feet  are  not  annexed  to  the 
head,  and,  like  the  succeeding  ones,  depend  upon  their  particular 
segment*  The  feet  are  always  fourteen  in  number,  unguioulated,  and 
without  any  vesicular  appendage  at  their  base.  The  under  part  of 
the  tail  is  Aimished  with  appendages  which  are  very  apparent,  and 
in  the  fbrm  of  leaflets  or  vesicular  purses.  Of  these  uie  two  first,  or 
external  ones,  ordinarily  cover  the  others,  either  totally  or  in  great 
part  The  body  is  generally  flattened,  and  wider  than  it  is  Husk. 
The  mouth  ib  compoMd  of  the  same  pieces  as  in  the  Cnuiaeeaf  yridnh. 
precede  it  in  M.  iktreiUe's  system,  but  in  the  order  before  us  those 
which  answer  to  the  two  superior  jaw-feet  in  the  Deeapoda  present 
more  the  appearance  of  a  lower  lip  terminated  by  two  palpL  Two  of 
the  anteniUB,  the  mesial  ones,  are  almost  obliterated  in  the  last  genera 
of  this  order,  which  are  all  terrestrial,  and  differ  besides  from  the 
others  by  their  respiratory  organs.  The  male  sexual  organs  are 
indicated  most  frequenUy  by  the  presence  of  linear  or  filiform  appen- 
dages, and  sometimes  by  hooks  placed  at  the  internal  origin  of  the 
first  subcaudal  laminn.  The  females  carry  their  em  under  the  breast, 
either  between  the  soJes  or  in  a  membranous  pou<£  or  sac  that  opens 
to  afford  a  passage  for  their  young,  which  are  hatched  with  the  form 
and  parts  proper  to  the  spedes,  and  only  cast  their  skin  as  they 
increase  in  size.  The  greater  number  live  in  the  water.  Those  whi(£ 
are  terrestrial  have  need,  like  other  Cfrustacea  that  live  out  of  water, 
of  a  certain  degree  of  atmospheric  humidity,  in  order  that  respiration 
may  be  carried  on,  and  that  their  branchiie  may  be  in  a  fit  state  for 
performing  this  function. 

Messrs.  Victor  Audouin  and  Milne-Edwaids  have  studied  very  care- 
fully the  oiganisation  of  the  hopoda^  the  Ligim  especially.  It  appears 
from  thdr  observations  that  Uie  heart  has  the  form  of  a  long  vessel 
extended  above  the  dorsal  surface  of  the  intestine.  Its  anterior 
extremity  gives  off  three  arteries,  as  in  the  Decapoda,  The  lateral 
branduiB  may  also  be  seen  directed  from  the  heart  towards  the  feet. 
At  the  edge  of  the  two  first  articulations  of  the  abdomen,  or  tail, 
this  organ  recdves,  both  right  and  left,  small  canals  (the  branchio- 
cardiac  vessels),  which  seem  to  come  from  the  branchifie.  According 
to  the  demonstrations  of  these  soologists  in  the  case  of  the  Z^ia,  it 
would  appear  that  the  venous  system  is  less  complete  than  in  the 
Macrurous  Decapoda  ;  and  that  the  blood  driven  from  the  heart  to 
the  different  parts  of  the  body  passes  into  lacunae,  which  the  organs 
leave  between  them  at  the  lower  surface  of  the  body,  and  which 
have  a  free  communication  with  the  different  vessels  of  the  branduA. 
The  blood,  after  having  traversed  the  respiratory  apparatus,  returns 
to  the  heart  in  traversing  the  branchio-csniianal  vessels.  Tbds  dispo- 
ntion  would  establish  the  passage  from  the  circulating  system  of  the 
Becapodous  Onutacea  to  that  of  the  Branchiopoda.    AcoordiDg  to 
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Caviar,  ttw  two  Motnalcnti  Qhordi  eompodng  Uis  mwial  put  of  the 
Draroiu  nstwn  of  the  Oniiri  (laxd  probablj  of  the  other  Itopoda,  and 
em)  of  tha  Amfhi^odd)  on  not  tmtirel;  ipproiiinated,  and  may  be 
well  diatmgniihvd  throughout  theic  leDgui.  There  aw  mne  gangltoni, 
without  ooimting  the  bnun  ;  but  Uie  Gnt  two  and  the  last  two  are 
■a  approximatad  tbat  tliey  may  be  redueed  to  utbh.  The  lacond  and 
the  aix  following  famuh  the  nsrvBi  to  the  Mrea  pain  of  feet;  the 
four  anterior  feat,  although  analogoiu  in  the  order  of  luoceaion  of  the 
parta  to  tlie  l»«t  four  jaw-feet  of  the  Decapoda,  an  really  feet,  properly 
■o  called.  The  H^^enta  which  immediately  aasoeed,  or  tboae  tliat 
form  the  tail,  reoeiTe  their  narrea  t^m  tha  !aat  ganglion.  These 
lagment*  may  be  oonsidered  u  aimple  divinona  of  a  single  legment, 
repraaentod  by  that  gaogUoD ;  and  we  acoordiDgly  lee  that  the  number 
of  theaa  posterior  tefpnenta  vaiiea. 

The  following  ii  Ute  arraDgemeDt  of  H.  Latreille : — 
The  order  coniiata  of  mx  leotiDDi. 

1.  EploATUDn  (Latreille).^  Theae  are  paraaitioal  Iiopoda,  whiob, 
according  to  H.  Latreille,  are  witliout  eiuer  eyea  or  antonara ;  the 
malea  howeTer  bare  eyei,  though  tLe  femalea  ar«  blind.  The  body  in 
flat,  very  amall  and  oblong  in  the  males,  but  muoh  larger  in  the 
fcmalaa,  taJung  In  their  oaae  the  form  of  an  oval,  which  ia  narrowed 
and  a  little  curred  poateriorly,  hollow  below,  with  a  thoracic  border, 
divided  oa  eaoh  dde  into  Stb  membranous  lobea.  On  this  border 
the  feet,  which  are  very  amall  and  unfit  either  for  walking  or  awim- 
ming,  are  dtuated.  The  under  psrt  of  the  tul  ia  furnished  with  flre 
paira  of  amall  ciliated  imbricsted  leafiets,  answering  to  aa  many 
aegmente,  and  disposed  in  two  longitudinal  rows ;  but  the  posterior 
extremity  la  deprived  of  appendages.  The  mouth  preaenta  distinctly 
only  two  membranous  leaflets  applied  one  upon  the  other,  of  the 
aaniB  coDairtenoe,  and  quadrilateral.  The  lower  concavity,  formmg  a 
sort  of  flat  basket,  ia  aile<l  with  eggt.  Near  the  place  of  their  issue 
ia  conirtantly  found  an  individual,  which  ia  preaumed  to  be  the  male ; 
but  H.  Latreille  adds,  that  the  extreme  ■msUness  of  its  liie  seems  to 
forbid  the  poeaibility  of  copulation.  According  to  M.  Desmareet,  this 
Individual  la  fumiahed  with  two  eyes ;  its  body  is  straight  and  nearly 
linear.     One  aub-genus  only  belongs  to  this  section. 

Bopyrut  (Latreille).— The  moat  common  speciea  !■  B.  Oraagunan. 
Those  who  are  in  the  habit  of  eating  prawns  will  probably  have 
observed  a  tumour  occaaiooally  presenting  itself  under  the  carapaca 
on  one  of  the  sidea,  which  is  bulged  out.  On  lilting  this  part  of  the 
ahell,  the  parasite  will,  in  such  cases,  be  discovered  immediately 
tmder  it  and  upon  the  brancbiEB.  We  have  frequently  detected  the 
fOpyrtu,  but  on  whatever  speciea  of  prawn  it  baa  been  found,  we 
have  never  remarked  that  the  animal  to  which  it  adhered  wai  more 
meagre  than  its  fellows,  though  this  perhapa  ma;  have  ariaan  fram 
the  prawn  not  having  been  long  subject  to  the  visitation  of  the 
parasite.  But  there  is  another  reason  why  the  prawn  should  not 
■ufier  much  from  the  odhesian  of  the  parasite.  The  author  of  >  IIoiw 
Entomologicn '  informs  us  that  he  hu  lately  found  three  apecimeni 
of  itopjrrui  (females)  with  their  bocks  turned  to  the  branchisa  of 
the  prawns;  and  he  is  of  opinion  that  they  and  other  crustaceoua 
parasitee  which  adhere  to  the  anterior  parts  of  fishes  and  Orutlacca, 
fix  themselvea  there  for  the  sake  of  the  currents  (produced  by  the 
bcanchin  in  respiration},  which  bring  with  them  the  animalcules  on 
which  the  parasites  feed. 


lolai  and  .Polnnan  {fwU^ 


s,  Itas  npper  M» ;  i.  ... 

ot  tlM  fa^  DDth  mataUtod  (femsle) ;  *,  small  indivlilasl,  soiuddeted  as  th 
Bila,  apper  sUa ;  /,  the  lama,  lower  side ;  f,  sarapaea  of  a  Prawn  defonned  a 
tbs  right  Mt  by  the  prtsenn  of  Bopfnu.     (Dtsmanst.) 


laOPODA. 

B.  Oratigoram  i»  found  on  PuJemon  f«r 
but  most  Anquently  on  the  former. 

M.  Risso  has  described  another  apselei,  nndsr  the  female  of  whldl 
he  states  that  hs  fonnd  SOO  or  000  living  young  onea. 

2.  CnotBOASx  (Latreille). — This  section  comprise*  (iose  Itop«tta 
which  have  four  very  apparent  antemue;  these  ore  setacaoos,  and 
nearly  always  terminated  by  a  pluriarticulate  stem.  These  cruataoeaai 
have  eyea,  a  mouth  of  the  ordinary  formation,  vaocular  btanchlM, 
dispoaed  longltudiually  in  pairs,  a  tail  consisting  of  from  four  to 
six  ssgmenta,  with  a  Sn  on  each  side,  and  the  anterior  feet  mdit 
frequently  terminated  by  a  strong  but  amall  nul  or  hook.  Theaa 
Iiefoda  are  all  parasitio  according  to  Latreille ;  but  Seroltf  appewa 
not  to  be  a  panaita.  Sometimea  the  eyea  are  monnted  on  tubercle* 
at  the  summit  of  the  head.     The  tul  is  composed  of  only  four 


StnUt  (Leach).  One  speoiea  only  known,  S.  Fabrieii  ((hmtlhoa 
■paradoxa  of  Fabridua). — AntennEO  placed  on  two  line*,  and  termi- 
nated by  a  pluriarticulate  stem.  Under  the  fiiat  three  segmenlt  of 
the  tail  there  ore  between  the  ordinary  appendage  three  others,  whklt 
are  transverse,  and  terminated  posterioriy  in  a  point. 

U.  Desmarest  deaoribes  the  animal  thus:- — Superior  antenna 
formed  of  four  joints,  larger  than  the  first  three  of  the  inferior 
antemue;  the  last  joint  composed  of  many  others,  and  smaller. 
Inferior  antennm  witii  five  joints,  the  first  two  small ;  the  third  and 
fourth  (principally  thla  last)  elongated ;  the  fifth  composed  of  many 
others,  smaller.  Second  pair  of  feet  having  the  penultimate  joint 
enlarged  and  the  nail  or  claw  much  elongated ;  the  sixth  pair  ambu- 
latory, rather  spiny,  and  having  the  nail  slightly  curved.  Anterior 
appendages  of  the  belly,  or  btanohial  laminao,  formed  of  two  equal 
parts,  which  are  foliaceouo,  rounded  at  their  extremity,  fumisned 
with  hairs  at  their  baae,  placed  upon  a  oommon  peduncle ;  the  two 
posterior  and  lateral  appendage*  small  and  narrow,  eapecially  the 
interior  one,  which  hardly  projects. 

This  is  a  very  ioteresttng  animal,  and  has  been  oonmdered  to  oSkt 
■ome  reesmblaace  at  Snt  sight  to  the  extinot  form  of  the  Trilobilet. 

[TULOBTTES.] 


-I 


membranous  tvuMhlB  ;  I,  mofnllted  view  of  braiuhlB. 

This  creature  has  been  found  at  Tierra  del  Fu^o,  Straits  of 
Hsgalhaena  (Banks) ,  and  Senegal  (Dofresne).  Captain  Phillip  FaAec 
King,  R.N,,  collected  many  specimens  on  the  east  coast  of  Patagonisi 
and  alio  at  Port  Famine,  in  the  Straita,  where  Captain  King  saw  the 
beach  covered  with  dead  specimens.  Be  also  observed  them  alive 
swimming  oloss  to  the  bottom  among  the  sea-weed.    Thej  moved 


crawling  on  the  bottom. 

C^mothoa  (Fabr.) — Antennn  nearly  equal  in  length ;  eyea  but  litUa 
apparent ;  last  aegment  of  the  tail  squared,  and  the  two  piecas  tenai* 
nating  the  lateral  flnl  linear,  equal,  and  s^liform. 


IMItyofkiUu  (Latreills;  NeracHa,  Livomea,  L«keh).— AuteniuB  of 
equal  len^h,  ud  ejei  not  Tsr7  viaibla ;  Ust  Beement  of  ths  body 
ueArly  tiungular,  with  two  pioooi  tflmunatiug  tna  Iftt^nd  &□<,  in 
rona  of  Isaflata  or  bUdei :  the  szterior  of  then  is  greatest  in  Ntnicila, 
and  of  the  uune  aiie  u  the  othan  in  Livomea. 

H.  LatraiUa  obwiTvei  th&t  in  tbe  four  following  nib-genen  the 
■uperior  antennaa  are  manifeetly  ihorter  than  the  inferiar. 

Haoy,  ai  well  ai  tbe  Oyraolhoa,  hare  all  the  feet  teimiiiated  hj  a 
powerful  and  itronglf-arcbad  iiail  (onglet) ;  the  laat  eight  are  not 
■piny  J  the  ayea  are  ^ways  diMant  and  convei.  Theaa,  ia  the  method 
of  Dr.  Leaoh,  form  three  genera,  but  U  Latrsille  ia  of  opinion  that 
they  may  be  united  under  one  lulvgenua,  namely : — 

Canolira  (Leach;  Aniiaera,  (Kencira,  of  the  Bame).^In  thcae 
(kmetira,  deaigoated  by  Dr.  Leach  ax  OleiKira,  the  blade*  of  the  fini 
an  uanow  and  armed  with  pointi.  In  tboae  named  by  the  tame 
■oologiat  Aliiloem  the  external  blade  of  the  flna  ia  longer  than  the 
intonal  one;  the  inTene  of  which  ii  the  «aae  with  the  Omolira,  in 
wMob,  heddei,  tlis  eyes  are  but  rery  little  granulated,  while  they  are 
Tory  wneibly  granulated  in  Aniiocra. 

H.  LAtreille  remarka  that  in  the  three  following  aub-genel«  tbe 
aeoond,  third,  and  fourth  feet  only  are  terminated  by  a  very  atrongly- 
ourred  nail  (onglet),  and  the  laat  eight  are  apiny.  The  eye*  ordi' 
narily  haTe  but  little  couTexitr,  and  ars  Urge  and  conrerging 
anteriorly. 


Ckiulira  {Aitilatra)  a 


l«(La*ah). — Twofintjointaof  tbe  auperior  antomua  nearly 
oylindiioal,  but  approaching  the  .^ga  in  thaii  Urge  and  anteriorly 
approximated  eyea. 

OmMm  (Leaoh). — *  ntjmnai  u  in  Boeintlia  i  but  the  eyaa  are  tmall 
and  distant ;  and  the  edgea  of  the  aagmanta  are  nearly  itrai^t^  and 
urt  bldfbrm  and  prominent 

iS^nMXhu  (Latr.). —  *"*""'r  upon  two  lines,  lower  antannla  alwaya 
■hort,  tall  of  six  segments ;  disbngoished  from  all  the  preoeding  ' — 
their  great  and  projeoting  jaws.    Only  one  apeciea. 

Ownmat  (Lauh). — Lcmgth  of  the  lowar  antannn  tuipassing  the 
balf  of  that  of  the  body.    Six  aegmeat*  in  the  tail 

Iftlaeira  (Lewih).— Length  of  lower  antenna  aa  in  Oirotana.  Tin 
Mgmeola  onh  in  the  taiL    Cornea  of  the  eyea  amootb. 

Swrgdiet  (Lnoh). — Besemhling  NtUeira  in  the  number  of  tbe 
eaodal  aegmeate,  but  differing  from  that  form  in  ila  granulona  ejea. 

H.  Lab«ille  ia  of  opinion  that  this  aalvgenoi  oonduata  us  to  tho. . 
whose  eyas  are  formed  of  small  grains,  or  which  have  those  organs 
■mooth,  and  which  have  beaidea  the  four  antemua  inserted  D[K>n  liie 


horiiontal  line,  oonusting  of  foor  joint*  *t  moat,  all  the  feet 
ambulaton,  and  the  tail  competed  of  aix  segmeotai  Snoh  a  form  is — 

Lmnona  (Leach). — Tho  only  living  apeciea  known  is  L.  ttrArata, 
which,  although  only  two  lines  in  length,  is  nerertheless  highly 
injurious  in  ooDSBanenoe  of  its  mnltiplioation  and  its  habita.  The 
rapidity  with  which  this  little  cruataoean  pieioes  the  timber  of  ships 
makes  its  attacks  not  only  miscbisroni  but  alarming.  Tbe  pier  at 
Southampton  and  also  that  at  Hanie  Bay,  have  an&red  frtnn  the 
attacka  of  this  crustacean.  It  rolls  iteelf  up  like  a  wood-lonse  when 
it  is  seized.    It  is  a  native  of  all  the  Eoropean  aeaa. 

3.  Sfesbowsh  (Latr.). — The  Iiapoda  compoaing  this  section  have 
four  very  distinct  antemuc,  which  are  either  setaoeous  or  oonical ;  uid, 
with  the  eioeption  of  Anihara,  they  are  always  terminated  by  »  stem 
divided  into  many  small  joints,  and  short.  The  lower  antenntB, 
which  are  always  tbe  longest,  are  inserted  under  the  lower  part  of 
the  first  joint,  which  is  luge  and  thick.  The  mouth  has  the  usual 
form.  The  brmnchiie  are  vemcular  or  soft,  naked,  and  diapoaed  longi- 
tudinslly  in  pairs.  The  tail  has  only  two  complete  and  moreabls 
segmenta,  but  has  often  impressed  transTerse  linea  upon  it^  indicating 
the  veatigea  of  other  s^ments.  On  each  side  of  its  posterior  extremis 
is  a  fin  tenninated  by  two  leaSets,  the  lower  of  which  ia  moreable, 
while  the  upper  ona  is  formed  by  an  internal  prolonptjon  of  the 
oommoD  lupport  The  branchial  appendagea  are  ourrad  internally ; 
the  internal  aide  of  the  first  is  accomunied  in  the  mala  by  a  amall 
linear  and  elongated  piece.  The  anterior  part  of  the  head,  aituated 
below  the  antauDB,  lb  triangular,  and  in  tbe  form  of  a  reversed  heart. 
Some  have  ao  oval  or  oblong  body,  contraoting  ordinarily  into  t^ 
form  of  a  bowl.  Tbe  antennce  are  terminated  by  a  pluriarticulate 
joint,  and  tbe  lower  ones  at  leant  are  sensibly  longer  than  the  bend. 
The  lateral  and  posterior  fins  are  formed  of  a  peduncle  aod  two  blades, 
compoaing,  together  with  tbe  last  segment,  a  fui-Uke  fin.  In  these 
the  impressed  and  transverse  lines  of  the  anterior  segment  of  the 
tail,  alwaya  shorter  than  its  successor,  or  the  last,  do  not  reach  the 
lateral  borders.  The  first  joint  of  the  superior  antennte  >a  in  the 
shape  of  a  triangular  battledore  (palette).  The  head  aean  from  above 
forms  a  transversal  square.  The  leaSets  of  the  fins  are  very  muoh 
flattened,  and  the  intermediate  piece,  or  last  s^ment,  is  enlarged  and 
rounded  laterally, 

Ziaara  (Leach). — LeaSets  of  tbe  flns  very  large,  the  upper  of 
which  ia  ahcrtent,  separated  Irora  the  other  to  form  a  border  to  the 
Isat  segnteot. 

SpharoMa  (t^tr.).— Leaflets  of  moderate  site,  equal,  and  applied 
one  over  the  other. 


In  othetm  the  Impressed  lines,  or  tranirsraa  sntutea  of  the  antettor 
segment  of  the  tail,  attun  the  latenl  border  and  cut  it.  Tbe  flrat 
joint  of  the  auperior  antenna  forms  an  elongated  palette,  which  ia 
squMe  or  linear.    The  leaflets  of  the  fltu  are  ordinarily  narrowei 
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knot  or  jt^t.  SouBtiiiiea  the  nxth  Begmeat  of  ths^  body  it  muiUy 
loDgaT  ioaa  tbs  prooedliifc  ngroenb  and  tlia  luoosdlng  ons.  Ona  of 
the  leafleta  of  the  flu  only  i*  pi^etMog, 

Nata  [Campteotita,  Lekch).— ^metimee  tbe  iixUi  wagatmA  of  the 
body  ii  of  the  leDgth  of  the  preeediag  Mgininti,  uid  of  the  luooaad- 
ing  one,  m  In  Cilte(ta,  where  one  of  the  IsifleCa  of  the  fine  only  u 
proJBctiiig,  the  other  leuiiii;  eguiut  the  poiterior  border  of  the  Uit 


OHimmLalrMU. 


poiterioilj,  uid  the  extremity  of  Uw  lut  ei 


Dynmnme. — BMembling  Ct/modocia  in  the  projeotitm  and  dirwtion 
of  the  Iwflflta  of  the  One,  bat  b>iiag  the  uxth  Hgrnant  prolonged 
beckwardi,  and  the  lut  with  e  niopla  elit  only,  there  being  no  blade. 

Othcn  again,  u  Jndhira,  haTa  a  vermifonn  body,  and  tile  anlenoBB, 
hardly  ao  long  *a  llie  head,  connaling  of  four  joinU,  The  leaflete  of 
the  poeterior  fioa  form  by  their  disposition  and  approximation  r 
sort  of  oapede.  The  anterior  feet  are  terminated  b;  a  monodaotjli 
elair. 


aa  are  ihort,  filiform,  or  a  little  the  largest  towards  Hie  end, 
and  l-joint«d,  none  of  the  joints  being  dividiid.  The  ooaformatioD  of 
the  mouth  ia  the  same  »a  in  the  preceding  aesldonB.  The  bmnohiB 
are  in  the  form  of  bladdara,  white  in  the  greater  part,  susceptible  of 


bladesoi     ..  „  .  ^  , 

longitudinal,  biarticuliLl«,  and  opening  in  the  middle  by  a  Btnjgbt 
liJce  a  folding  door.     The  tail  is  farmed  of  three  aegmeota,  the 
last  of  which  is  much  the  largest,  without  appendages  at  the  end  or 
lateral  Enii.     Theae  Cnurtaooans  are  all  marine. 

IdoUa  (Fabr.). — All  the  feet  strongly  unguioulatBd  and  identioal ; 
the  body  Dvat  or  simply  oblong,  and  tha  latwsd  adteonce  shorter  than 
the  half  of  the  body. 

(Leach). — Differing  from  Id«tta  in  the  linear  form  of  **" 


i,  susceptible 


Halia  Mtv^Uala. 


a,  i*tniw  of  tbe  ender  part  oF  the  aMomni. 

Arelttnu  (lAtreUle). — Teiy  remarkable  for  the  form  of  the  aeoond 
and  third  feet,  which  are  directed  forwards,  aad  terminated  l^  i  long 
bearded  j<unt,  unarmed  or  feebly  unguicidate ;  the  twa  anterior  feet 
are  applied  apon  the  mouth  and  unguicukted ;  the  last  lii  are  atroag, 
ambulatory,  thrown  hookwarde,  and  bidentated  at  their  eitremil;. 
Id  the  length  of  the  aatennai  and  form  of  the  body  Ar^unu 
approaebes  Stnotama.  M.  Latreille  (1829)  says  that  he  never  saw 
but  one  speoies,  A.  luberaUatui,  brought  home  from  the  Korth  Seas 
by  one  of  the  last  English  expeditions  to  the  North  Pols. 

B.  AULLOTA  (LatreUle).  ~  The  fifth  aectioa  consists  of  Itofoda 
with  four  TBiy  apparent  antennM  which  are  diipoaed  on  two  lines, 
and  an  aetaoeous  and  terminated  by  a  pluriarticulate  stem.  There 
are  two  mandiblea,  four  jaws,  ordinarily  oovered  by  a  apedas  of  lip 
tormed  by  the  first  jaw-feeC  The  branchin  are  veeicular,  diaposed  in 
pairs,  and  oorered  by  two  longitudinal  and  biarticulate  but  free 
leaflets.  The  tail  is  formed  of  a  single  segment,  without  lateral  fins, 
but  with  two  bifid  needle-like  proeesees,  or  two  very  short  appendages 
in  the  form  of  tubercles  at  the  middle  of  ila  posterior  border.  There 
are  oHier  lamellar  appeodagea  situated  on  ita  inferior  baae,  more 
□umeroua  in  the  malea  Uuui  in  tlie  female^  and  these  serve  to 

AidiM  (Oeoi&oy}.— Two  bifid  needle-like  pntonna  at  the  poiteriot 
eztiemity  of  the  body ;  eyes  distant;  superior  anteonn  at  teaat  as  long 
aa  the  peduncle  of  the  inferior  antennse.  Hooks  at  the  end  of  tha 
feel  entire. 

A.  aqwttieiiu  la  very  abundant  in  fresh  stagnant  waters,  aa  in  the 
pools  about  Paris.  It  movee  slowly  when  not  temfied.  In  the  spring 
It  comes  forth  from  the  mud,  in  wUch  it  has  passed  the  winter.  The 
male,  which  ia  much  larger  than  the  female,  oarries  her  about  for  a 
space  of  eight  days,  balding  her  by  meuia  of  hia  fourth  pair  of  feet. 
When  he  quits  her  she  is  pregnant  with  a  great  number  of  eggs, 
incloeed  in  a  membranDUB  aac  placed  under  her  breast,  and  opening 
by  a  loDgitudinal  aiit  to  give  paaaage  to  the  young. 

Onueoda  {Latreille).~TheHi,  the  /antra  of  Dr.  Leaeh.  differ  from 
the  AtMi  in  the  approximatian  of  their  eyes,  in  having  their  superior 
antenns  shorter  than  the  pednncle  of  the  inferior  ones,  and  in  the 
hooka  of  the  tarai,  which  are  not  bifid.  IL  Latreille  remarks  that  the 
only  spedee  known  (/onira  aianilDM  of  Leach)  has  been  found  on  the 
ooasta  of  England  amoiw  the  sea-weeda  and  VWai. 

Jam  (Leach). — Thia  form,  in  the  idsoe  of  the  needle-like  prooeseea 
(stylets)  at  the  end  of  the  tail,  has  only  two  tuberdeSL  M.  Latieill* 
remarks  that  only  a  single  speciaa  (/.  ntt^/rvw,  Laaeh)  hM  been  found, 


.Attlliu  BfualituM  (/dolls  ajutUta,  Fibr.),  ftmile,  msgnlfltd. 

■Dd  that  it  li  very  oommaii  od  Um  Engliah  cout,  under  itone 
■mong  tlie  saa-weed. 

8.  CiiOPOBTmia   (,Onitcida,   L«tr8aie).— Thia,    tha  lut  seoti 

JtOfOda,  tBcoTdmg  to  th«  unuig«ment  of  H.  L&traille,  coniiata  of 
thoM  fOTiDi  whicb  Imtb  indoed  four  antsnnffi,  but  the  two  intermediate 
onsi  are  ivrj  nnall,  little  apparent^  and  conalst  of  two  joints  at  nr  ' 
the  Utenl  anteniieB  are  aetaoeous.  The  tail  ii  conipo»d  of  ..._ 
Mgmenti,  with  either  two  or  foui  needle-ehaped  appendagsa  at  the 
poeteriot  border  of  the  last  aegmeut,  and  without  latwal  fina.  Some 
are  aquatic,  othen  tarreatri^  In  the  latter  the  fint  leaflets  I  ' 
the  tail  exhibit  a  row  of  amall  holea,  where  the  air  penetrate!  t 
organi  of  reepiration  there  inclosed. 

Some  have  the  siith  joint  of  their  anteiuue,  or  their  item,  ao 
poeed  that  in  counting  tha  unal!  articulationa  of  thia  part  the  total 
number  of  all  the  joints  ii  nine  at  leaat.  Theaa  an  marine,  and 
eoneiat  of  two  aiib-geiiera. 

Ligia  (Pabr.).' — Btsni  of  tlie  lateral  anteunn  oompoaed  of  a  great 
mimber  of  unall  joints,  and  two  very  prajecting  stjlets,  separated  ' 
the  end  into  two  branohea,  at  tile  postatior  extremitj  of  Uie  Vady. 


are  loelated  to  a  peotoi*!  pouch.  The  yooDg  st  their  birth  have  & 
thondo  lament,  short,  and  oontequenUy  only  twelve  feet  These 
Onulaaa  were  foroMrly  used  In  medicine ;  but  they  no  longer  fonn 
part  of  the  Hat«m  Medioa, 


liiii. 


■    b,  imdar  ildc, 

I.  OMontea  is  vety  oommon  on  ths  saa-ooaat,  where  it  may  he  seen 
Imeping  on  the  rocks  or  on  sea-walls.  When  an  attempt  is  made 
to  seize  it,  the  animal  quiokl;  folds  its  feet  and  lets  itself  drop. 

I^tes  (Latreille). — Theae  seem  to  have  the  faculty  of  rolling  them- 
•elres  up.  The  last  sngmant  of  the  body  ia  demiraronlar,  and  exactly 
Alls  the  notch  formed  by  the  preceding.  The  posterior  appendages 
ai«  vary  amall  and  entirely  Inferior.  The  antemue  have  only  mne 
joints  the  last  four  of  which  compote  the  ktem.    On  each 


tnbeida  representing  one  of  tha 
mediate  spaoe  i>  elevated.    The  I 


wrmediate  a 


a;  the  int 


e  branohin  are  vesicular,  imbricated, 
and  Dovered  by  laminn. 

T.  AntadiUv,  an  inhabitant  of  i^  Hediterrsnean,  may  be  taken  as 
an  example. 

PhtloKia  (Latreille). — Latenl  anteniUB  divided  into  eight  joints  and 
eipoied  at  Uieir  base.  The  four  poitarior  appendages  nearly  equal 
These  occur  in  moist  places.    Onitaa  lylvalrit  (Fabr.)  is  an  example. 

ClcfiorUl,  properly  so  called;  Onitnu,  Linn.  (Wood-Lice). — Eight 
joints  to  ttie'lateral  antennn,  bat  their  base  is  covered ;  and  ths  two 
external  appendages  of  the  tail  are  much  larger  than  the  two  internal 
ones.  These  «"i™l«  frequent  dark  and  retired  places,  such  as  caves, 
cellars,  holes  in  walls,  ko.,  and  are  also  found  under  stones  and  old 
logs.    Their  food  conuata  of  decayed  vegetable  and  animal  sabstanoee ; 

C-~d  they  scarcely  ever  come  forth  from  tbeir  retreats  eioepb  in  rainy 
moirt  weatheK    Thej  move  slowly  when  not  in  danger.     The  eggs 


WDod.Loiue  (OniHw  iniiniriw). 
Poredlio  (Latrnlle).— Distinguished  from  the  Inia  Wood'Lioe  hj 
Uie  number  of  joints  of  their  lateral  ant«ome,  which  are  only  seren. 
In  other  respects  PoraHio  resembles  Oaiicui. 

ArmadiUo  (Latreille).— The  posterior  appendages  of  the  body  are 
not  projecting;  the  last  segment  is  trianguUr.  A  amall  blade,  in 
form  of  a  reversed  triangle,  or  more  large  and  truncated  at  the  end, 
formed  by  the  laat  Joint  of  the  Uteral  sppendogee,  Qlla  up  on  each 
side  the  void  between  the  segment  and  the  preceding.  Lateral 
antennie  with  only  seven  joints.  The  upper  subcandal  scales  an 
pierced  with  a  row  of  small  holes. 


Such  is  the  arrangement  of  U.  Latreille. 

Idmarok  divided  the  Itopoda  into  two  great  sections:  the  first 
consisting  of  those  which  have  the  branchin  situated  under  the  tail, 
and  comprising  two  aabdivisiona ;  the  aeoond  composed  of  those 
wliiah  have  their  branohis  plaoed  under  the  anterior  part  of  the 
abdomen,  between  the  feet. 

Under  the  Srat  he  arranged  the  genera  ArmadiUo,  Oniinu,  /'At^uctu, 
Ligia,  AuUui,  Idoua,  Spharoma,  Cymotlma,  Bopynu,  Typhit,  Ancnt, 
Praaita,  ipmada,  and  lime.  Under  ths  second  he  included  the 
genera  ZeiitDnura,  Caprttia,  and  QianKU. 

H.  Dcsmarest  also  divided  the  Iiopoda  into  two  gnat  bsoUodb, 
with  many  subdivisionB. 

Hia  Btit  section,  which  ha  makes  equivalent  to  the  Phytibranchiate 
Isopods  of  LatieiUe,  conmsts  of  the  genera  Tgplud,  Anteta,  including 
OniUhia  of  Leach,  Pranixa,  AwAew,  and  lone. 

His  second  section,  which  he  makes  equivalent  to  the  PI4r]rgi- 
branches  of  Latreille,  comprises  the  genera /ifo<«i,£toMsonia,JatAi>ra, 
Serolit,  Oampeaipea,  Ifata,  Cilicaa,  Cj/modocta,  Dgnament,  Zuxara, 
Spharoma,  Eitryditt,  ifetoeira,  CiroUmti,  Coniiira,  Bodn^la,  JBga, 
CanoliTO,  An^ocra,  Olencira,  Nminia,  Lironcca,  Cynothoa,  Unrnoria, 
A4cUiu,  Janira,  Jara,  Ligia,  PhSvteia,  Oiiiieiu,  Poredho,  Amadiilo, 
and  Bopymt. 

U.  Milne-Edwaidi  (edition  of  Lamarck,  1838)  states,  in  a  note  to 
that  part  of  Lamarck's  definition  of  an  Isopod  Cruatacean,  '  mandibulea 
aana  palpes,'  that  Lamarck,  Tjatreillf,  and  moat  uuthon  are  in  error 
when  they  assign  this  character  to  the  Iiopoda,  far  in  a  great  number 
of  theae  Crustaceans  the  mandibles  are  provided  with  a  palpiform 

m,  entirely  resembling  that  which  may  be  seen  in  tjie  greater  part 

the  Amphipoda. 

He  further  remarks  that  the  resptratoty  lamellee  sitoatwd  under 

the  abdomen  are  hardly  ever  branchin,  properly  so  called,  but  only 

of  the  branches  of  the  false  feet  become  membranous  and  vascular, 

D  one  of  the  appendages  of  the  thoracia  feet  in  the  ABipAipoda. 

The  female  of  lont,  be  obeerves,  exhibits  an  exception,  for  she  cairiea 

oee  branchis9  on  each  side  of  the  abdomen. 

.  Uilne-Edwards,  in  his  notes,  further  Btates  that  those  Onulatta 

whose  reapiratoiy  appendages  ai'e  placed  under  the  thorax  (which 

Lamarck  calla  abdomen)  ought  not  to  remain  in  the  order  of  Iiopoda, 

but  belong  to  the  Lceiiiodipoda  of  U.  Latreille.    The  egg-pouch  he 

deacrihea  as  being  formed  of  the  flabelUform  a ' f  ■  >    • 

become  foliaoeous,  and  are  raised  against  tl 


ISOPYKE. 


lULUS. 


S9« 


The  same  acnto  Eoologist  (loo.  cil)  says  that  the  Itopoda,  properly 
Bo  called,  are  Edriophthtdmous  CnutaceanB,  whose  abdomen  is  never 
rudimentary,  and  carries  below  five  pair  of  false  branchial  feet,  having 
all  nearly  the  same  form  and  the  same  functions.  The  appendages  of 
tbe  penultimate  ring  (or  the  false  feet  of  the  sixth  pair)  have  a  form 
and  use  different  from  those  of  the  preceding.  The  thorax,  com- 
posed in  general  of  seven  rings,  but  sometimes  having  only  five, 
carries  nearly  always  seven  pair  of  feet,  which  are  often  furnished 
'With  a  foliaceous  palp,  serving  to  protect  the  Qggs  and  young,  but 
t.hey  hardly  ever  carry  a  vesicular  appendage  proper  for  respiration, 
as  in  the  Amphipoda  and  Lcemodipoda.  Finally,  the  conformation  of 
tlkeir  buccal  apparatus  varies,  and  the  greater  part  of  authors  are  in 
error  when  they  assign  to  them  as  a  character  the  possession  of 
xoandibles  deprived  of  palpiform  appendages 

M.  Milne-Edwards  is  of  opinion  that  the  Itopoda  form  three  natural 
families,  namely,  the  Idoteidians,  the  Cymothoadians,  and  the  Clopor- 
tidians,  and  he  thus  distinguishes  them : — 

A,  Jaw-feet  operculiform,  and  deprived  of  a  palpiform  stem,  or 
only  showing  the  vestiges  of  it. 

*  Thoracic  feet  ambulatory ;  last  segment  of  the  abdomen 
smaller  than  the  preceding  segments ;  internal  antennas 
rudimentary. 

Theee  form  the  family  of — 

C!loportidians. 

**  Thoracic  feet  anchor-like  (ancreuses),  last  segment  of 
the  abdomen  nearly  always  much  larger  than  the 
preceding  segments ;  internal  antennas  in  general  well 
developed. 

These  form  the  fSunily  of— 

Cymothoadians. 

A  A.  Jaw-feet  palpiform.  Last  abdominal  ring  much  more 
developed  tiban  the  preceding  ones;  all  or  nearly  all  the 
feet  ambulatory. 

These  form  the  family  of— - 

Idoteidians. 

In  this  classification,  says  the  author,  the  family  of  the  Clopor- 
tidians  has  the  same  limits  as  in  the  method  adopted  by  Lamarck, 
and  comprises  the  Terrestrial  Isopods. 

The  family  of  Cymothoadians  is  composed  of  the  Parasitic  Isopods, 
and  comprehends  Oymothoa  of  Lamarck,  lone,  Anceu$,  and  T^his. 

The  family  of  Idoteidians  consists  of  Marine  Isopods  not  parasitic, 
and  embraces  the  genera  Idotea,  SphcBromOf  AtUhwra,  AteUm,  &c 
[Crustacea.] 

Fonil  IdopodcL — M.  Latreille  states  that  Professor  Germar  had  sent 
to  M.  le  Comte  Dejean  the  figure  and  description  of  a  small  Fossil 
Crustacean,  which  appeared  to  him  (H.  Latreille)  to  be  referrible  to 
the  sub-genus  Limnoria;  and  he  further  remarks  that  Oniictu 
praguttator,  figured  in  Parkinson's  work,  comes  near  to  that  species, 
or  at  least  appears  to  belong  to  the  same  section. 

M.  Desmarest  (*Histoire  Naturelle  des  Crustacea  Fossiles')  enu- 
merates two  foBsU  species  of  the  genus  Sphceroma :  one,  S,  anHqua, 
found  in  a  fragment  of  white  fine-grained  calcareous  stone,  analogous 
in  that  respect  to  the  Pappenheim  stone,  but  of  which  he  knows  not 
the  origin ;  the  other,  S.  Afarfforumf  from  the  horizontal  beds  of  green 
fissile  marl  ^mame  verte  fisule)  at  Montmartre,  above  the  gypseous 
beds,  mingled  with  Spirorbes. 

ISOPYRE,  a  Mineral  which  occurs  amorphous  in  granite.  The 
fracture  is  flat  and  conchoidal.  It  is  brittle,  with  a  hardness  of  6  to  6*5. 
The  colour  is  velvet-  or  grayish-black,  occasionally  dotted  with  red. 
The  colour  of  the  streak  is  greenish-gray.  It  slightly  obeys  the 
magnet  Lustre  vitreous;  opaque  or  slightly  translucent  The 
sp^ifio  gravity  is  2*9  to  3.  It  is  with  difficulty  acted  upon  by  acids, 
and  fuses  before  the  blow-pipe.  It  occurs  in  the  granite  of  St  Just, 
near  Penzance,  in  ComwiJl.  According  to  Tumer^s  analyms^  it 
consists  of — 

SiUca 47-09 

Alumina 13*91 

Lime 16-48 

Peroxide  of  Iron 20*07 

Oxide  of  Copper 1*94 

98-44    . 

ISCTELUS,  a  genus  of  Fossil  Onutacea  {TrUobiUs)  from  the  Silurian 
strata,  especially  of  North  America.    (Qreen.) 

ISOTOMA.    [LoBSUAOJBJS.] 

ISPIDA.    [Halotonida.] 

ISTIOTHORI,  a  family  of  Bats.    [CHiiBOPrsRA.] 

ISTIU'RUS,  a  genua  of  Saurians.    [Iquanid^] 

ITABIRITE.     [See  Supplsment.] 

ITACOLUMITE,  a  Micaceous  Granular  Quartz  with  which  gold 
and  topaz  are  associated.    It  is  found  in  Brazil    [Diamond.] 

ITCH-MITE,    [Agabida.] 

ITTNERITE.  This  Mineral  occurs  crystallised  in  rhombic  dodeca- 
hedrooa  and  massive.  It  has  a  compact  struotara  The  fracture 
IB  imperfect^  oonchoidal,  passing  into  uneven.    Hardness  5*0  to  6*0. 


The  colour  is  bluish  or  ash-gray.  The  lustre  resinous  tovitreouSi 
Specific  gravity  2*3.  It  forms  a  jelly  when  put  into  adds,  and  fuses 
per  se  before  the  blow-pipe,  with  efiferveecence  of  sulphurous  add,  into 
an  opaque  blebby  glass.    It  yields  by  analysis — 

Soda 11-29 

Potash 1*57 

SUica 80*17 

Alumma  .......    28*40 

Lime 5*24 

Oxide  of  Iron 0*62 

Sulphate  of  Lime  ....      4*89 

Common  Salt 1*62 

Sulphuretted  Hydrogen  and  Water      .    10*76 

94*66 

lU'LUS,  a  genus  established  by  LinniBus  for  such  Itueeta  Myriapoda 
as  now  form  the  order  Chilognaiha  (xc(A.o9,  yviBos),  the  first  division 
of  Myriapoda  in  the  arrangements  of  Leach  and  Latreille.  The 
Chilognatka  have  crustaceous  and  usually  cylindrical  bodies,  formed 
of  numerous  unequal  segments,  veiy  short  feet,  each  terminating  in  a 
single  hook ;  a  vertical  rounded  head,  furnished  with  two  mandibles, 
which  are  either  thick  and  robust  or  united  with  the  labium  and 
elongated.  They  have  no  palpi.  The  antenna  are  two,  very  short, 
either  slightly  thickened  towards  their  extremities,  or  filiform 
througb6ut,  and  composed  usually  of  seven,  more  rarely  (as  in  the 
genus  Sphceropaua)  of  six  joints.  Their  eyes  are  smooth  and  vary 
greatly  in  number.  These  animals  move  slowly  and  with  a  gliding 
motion.  When  disturbed,  they  roll  themselves  up  spirally,  or  into  a 
ball.    They  feed  on  decomposing  animal  and  vegetable  matter. 

The  position  assigned  to  the  ChUognaiha,  at  the  head  of  the 
MyrtapodOt  by  Latreille  and  others,  has  been  disputed  by  Professor 
Brandt  and  by  Mr.  Newport  The  following  remarks  on  tiiis  subject 
by  the  latter  naturalist,  of  all  living  zoologists  the  most  competent  to 
decide  in  questions  affecting  this  difficult  class,  are  taken  from  his 
catalogue  of  OhilogncUha  in  the  British  Museum,  published  in  the 
'Annals  of  Natural  History  for  April,  1844,'  and  afford  in  a  brief 
compass  much  information  respecting  these  curious  animals. 

"The  CkUognathOf  have  usually  been  regarded  by  naturalists  as 
the  first  order  of  Myriapoda^  partly  in  consequence  of  the  more 
compact  form  of  the  head,  and  its  siinilarity  to  that  of  the  larva  state 
of  hexapod  insects,  and  partly  from  the  general  form  of  their  bodies 
being  simUar  to  that  of  the  lorvro.  This  was  the  view  taken  of  these 
ftnimula  by  Latreille,  Leach,  (Jervais,  and  some  others,  and  very 
recently  by  Lucas.  But  a  different  and,  as  I  believe,  more  correct 
view  and  arrangement  have  been  followed  by  Professor  Brandt,  who 
regarda  the  CMlopoda  aa  the  first,  and  the  ChUognatha  as  the  second 
division  of  the  class.  Although  I  cannot  entirely  agree  with  Brandt 
in  his  division  of  the  ChUognatha  into  masticating  and  sucking 
spedes,  because,  as  Lucas  has  recently  remarked,  there  are  species 
even  among  the  Chilopoda  which  have  the  external  organs  of  nutrition 
fitted  only  for  taking  liquid  food,  as  in  the  little  ScolopendreUa,  I  fully 
agree  with  him  in  the  superiority  of  the  Chilopoda^  as  an  order,  over 
the  Chilognaiha,  notwithstanding  the  less  compact  structure  of  the 
head  in  the  former.  The  general  characters  of  the  Chilopoda  certainly 
point  them  out  as  the  most  perfect  animals  of  the  osculant  class  of 
ArUculala.  The  more  compact  frame  of  body,  the  reduced  number 
of  the  organs  of  locomotion,  the  greater  activity,  and  the  preda- 
ceous  habits  of  the  higher  species,  approximate  the  ChUopoda  to  the 
predaceous  insects  on  the  one  hand,  and  to  the  Arachnida  on  the 
other.  The  form  of  the  head,  in  the  two  divisions  of  Myriapoda, 
seems  to  have  reference  chiefly  to  the  particular  habits  of  the  species. 
Thus,  in  those  which  seize  their  prey  and  subsist  like  the  Arachnidans 
on  living  objects,  those  segments  which  in  reality  compose  the  whole 
head  are  not  all  anchylosed  together,  but  are  in  part  freely  moveable 
on  each  other,  and  thus  allow  of  a  more  prehensile  function  to  the 
large  forcipated  foot-jaws,  the  true  mandibles  of  the  Artieulata,  Some 
naturalists  have  believed  that  these  foot-jaws  in  the  Chilopoda  are 
not  the  true  analogues  of  insects  and  of  Chilognaiha;  but  I  am 
satisfied,  by  recent  examinations,  that  this  is  truly  the  case.  In  the 
Chilognaiha  the  foot-jaws  have  the  form  of  tnie  mandibles,  because 
the  habits  of  the  spedes  require  that  compact  form  of  tiie  organ 
which  alone  can  be  subservient,  not  to  the  seizing  and  piercing  of 
living  prey,  but  to  the  grinding  or  comminuting  of  more  or  less  solid 
vegetable  matter,  on  which  most  of  the  genera  of  ChUognaiha  entirely 
subsist  In  aU  other  respects,  botli  in  their  internal  as  well  as  their 
external  anatomy,  and  in  their  physiology  and  mode  of  growth,  the 
Chilognaiha  are  deddedly  inferior  to  the  Chilopoda,  They  seem  to 
conduct  us  down  to  the  Annelida  from  the  vegetable-feeding  Crustacea, 
as  the  Chilopoda  do  from  the  Arachnidans  to  the  same  class." 

The  Chilognathous  Myriapoda  are  foimd  in  all  parts  of  the  world, 
certain  genera  however  ejecting  certain  geographical  divisions.  Thu^^ 
the  species  of  Olomerii  are  European;  those  of  Spiraiir^tiu  and 
Sphceropceut  African  and  eastern.  The  genus  Inltu,  in  its  most  limited 
sense,  includes  European,  Asiatic,  and  North  American  spedes.  lulut 
terrettrit  is  a  familiar  British  example. 

A  synopsis  of  the  genera  of  ChUogjiatha  will  be  found  in  the  third 
part  of  the  nineteenth  volume  of  the  'Linnean  Transactions,* 
appended  to  a  valuable  memoir  on  the  Myriapoda  by  Mr.  Newport 
Professor  Brandt's  papers  on  these  anixnala  are  published  in  the 


IVORY."  rTMTH.1 


I'XALUS,  ■  form  of  htrbiToraiu  Uuamifen,  plaoed  b;  Hr.  0^1^ 
nodar  bii  funily  Motdtida. 

IXODES.    [ACABlDi.] 

IXOLYTE,  ■  Umsnl  Renn  found  witli  otlien  tn  brown  cod. 

12.0'RA,  a  gsnua  of  Pluita  belDnging  to  the  trib*  Omdiimaeta  and 
tha  geniu  Rubiacta,  M>  named,  it  is  Buppoied,  from  tbs  Indiui  Kod 
lawara.  Tbe  geniu  is  obaaotcnsed  br  htiTing  a  mull  4-too^ad 
calyx  ;  oorollk  I-petaled,  funnel-etuped ;  tube  long,  iritb  tbe  four 
ttaniMu  in  it*  moutb;  ovtry  a^oaUed,  l4eaded;  i^ls  mngle;  baiT7 


India  &ud  tbe  Oriental  Arcbipeligo.  They  form  ibniba 
or  imill  trees,  witb  opponte  leaTea,  and  itipolea  uieing  ftom  a  brood 
boM,  but  acuta  at  tbe  apex.  The  flowen  an  in  tenmnol  cotymbfl, 
and  are  luu^ly  red,  bat  •omatimea  wbite,  and  are  generallj  higblj 
omamantal,  whence  aareral  are  cultivated  in  our  hot-hooaea,  whera 
tbey  reqoire  to  be  Icept  in  a  motet  beat  to  thiiie  welL  Some  of  tba 
apedea  ore  UM)d  medicinally,  but  not  to  any  extoot  Dr.  HoraGeld. 
mentiona  /.  eoeeintta  as  employed  in  Java  oa  a  itimolant,  and  Bheede 
two  or  three  otber  ipecies ;  but  none  appear  to  be  poaacned  of  an  j 
Tsry  actiTa  propertiea. 

IXOS,  a  genua  of  Krda  eatablitbsd  by  U.  Temminck,  foe  thoaa 
Thiuibea  which  have  the  bill  ahorter  than  uaual,  and  embncing  the 
greateat  part  of  the  Brttdtyfodimii  and  nearly  the  whole  of  the 
Ooferspocf HHi  of  Swainoon. 


TA'BIBn,  the  name  or  a  genua  of  Onllatorial  or  Wading  Bipd% 
"      called  Jfycferu  by  Linnseus.     It  ii  thui  Dhaimoteriaed : — 

Bill  long,  oonical,  naootfa,  robnit,  compnmed,  and  pointed ;  upper 
mandible  trigonal  and  itraigbt,  the  lower  thicker  and  tnnied  op. 
H<Bd  and  neok  mor«  or  leaa  bare  of  featheta,  Anterior  toea  united 
at  the  baae  by  a  membnncL    Sisa  gigantic. 

The  Bpedea  are  found  in  South  America,  Wntem  Africa,  and 
AustnJiaia.  Ita  hablta  are  almost  entirely  the  lame  with  thoae  of 
leStoitt  There  ate  three  apedea  known,  distributed  geogi^dtioaUT 


Jf.  Amiricana  may  be  token  oa  an  example. 
This  bird  is  very  lii^  in  size,  wbite  ;  the  Imd  and  ni 
"■        Kiput)  without  feathers,  and  covered  w 


eioepUDg 


Jl 


JACARANDA,  a  genaa  of  Honopetaloaa  Exogenoua  Plants  belong- 
ing to  the  natural  order  BigiKniacta.  It  has  a  ll-toothed  calyx,  aome- 
titaee  entire ;  comlla  with  a  abort  tube  OE  campannlata  throat,  and  a 
6-lobed  bilabiate  limb ;  atamena  4,  didynomoui,  witb  the  rudiment 
of  a  flith  ;  lob«  of  aathers  divaricate  ;  capsule  ovate,  rather  ligneous. 
Tbe  tpeeiei  are  treae,  natives  of  South  America.  The7  bave  showy 
panicled  terminal  flowers.  They  have  very  much  tbe  habit  of  the 
fine-leaved  Aceciaii. 

Several  spedee,  as  /.  BakamaaU,  3,  BnaSiau,  J.  loptentota,  are  cul- 
tivated in  atovee  in  this  conntry. 

JACARANDA,  a  wood  known  in  commerce,  and  which  i«  njd  by 
Prince  Haximiiian  to  be  the  timber  ot  a  Brodlian  Vimtta.  (Burnett, 
Oatiina  l^  Balmy.) 

JACARB.    [Ai.U04tOB.] 

JACCHUS.  or  lACCHUS,  tbe  name  of  a  geuni  of  Monkeys  ^iplied 


y  Qeaf&Qj,  Dennorest,  and  ethers  to  the  form  denominated  HapaU 
J  niiger,  OmttitU  of  the  French,  the  type  of  which  may  be  Oon- 
dared  to  be  the  Sitnia  Jacchut  of  Linnnus. 

H.  Oeofioy  treats  them  aa  a  family  divided  into  two  sa1>«tner» 
(Hapale  and  Htdas),  under  the  name  o(  Arrtofilhtci :  but  the  term 
ArttopiUtKiu  has  been  applied  by  Ocsuer  to  another  animal,  probably 
the  Three-Toed  Sloth,  wMlat  the  latter  usee  Oiteipilteciu  to  deugnate 
theSagoin. 

The  characters  of  Jaccboi  are  :— Upper  intermediate  indsors  lugcr 
than  the  lateral  ones,  which  are  isolated  on  each  aide ;  lower  inciKin 
elongated,  narrow,  and  vertical,  the  latenl  ones  longest ;  upper  canine 
" .  conical  and  of  moderate  size ;  two  lower  ones  very  smalL 


Dental  Formula :— Incisora,  ' 


^^jl^SdHit 


'  thna  Ur^r  Ibaa  ni 

Bile  small,  moisle  ahort,  fkdal  angle  about  GO*.  Head  round, 
prominent  at  the  occiput;  the  five  fingers  armed  with  olaws,  witb 
the  exception  of  tiie  tfaumba  of  the  poBterior  extremities,  which  ate 
furnished  with  noils  ;  thumb  of  the  ontenor  extremities  in  the  same 
direction  as  the  finger*  ;  fur  very  soft ;  tail  full  and  handM>ma. 

The  species  ore  natives  cf  South  America.  How  Ludolph,  who 
figures  two  in  his  '  History  of  Kthiopia,'  could  have  been  an  ttr 
misled  as  to  jJaoe  tbe  fonn  in  that  pait  of  tba  world,  doe*  not 

The  species,  which  are  not  few,  have  been  aapanted  Into  two  mo- 
tions )  the  first  oonaiating  of  thaw  which  have  an  ouQutated  tail,  aa 


J.  ndgarit ;  and  the  taoMid  of  tboH  whose  tail  u  m 


i  ■nnalated,  ■■ 

J.  ml^arii  appetn  to  be  tiha  Simia  Jaechm  of  Linnaaui  uid  otben ; 
CallMrtx  Jacchiu  of  Erxleben  ;  Sapalt  Jacdtut  of  Illiger  uid  Euhl ; 
Cenxpitheevi  Jacchtu  of  Btumeabach  j  Ca^pii,  Sagouin,  Sigain,  Saiig- 
lain,  uid  StDKlin,  of  Edwards  and  Tarioiu  authon,  tbs  latter  terma 
being  probably  derived  from  Sabitim,  the  name  b;  which  it  is  aaid  to 
be  ksown  near  Bahia ;  Oulatiti  of  BufToo  and  the  French ;  Striated 
Uonkey  of  PeoDtnt 

Length  of  body  about  S  inchee;  tail  rather  more  than  11  inches; 
odour  oliTfrgn?,  darkest  on  the  head  and  abouldere,  wheie  it  becomes 
nearlj  black;  taU  and  lower  iwrt  of  the  back  barred  or  aunulatod 
with  palfrgray ;  lower  parte  of  eztmmitiei  browniih-graj.  Face  of  a 
flesh-ocdoiii;  two  toft*  of  palehairapringiound  theeaia;  front  dawi 
lumkad  aod  tUoL 


JANtHlNA.  M 

llTing  and  haklthr  young  oaee,wbioh  wen  then  etill  tbrifing.  ('Zol.1. 
Proc/) 

Dr.  Qiay  plaoea  the  fbrm  among  the  Anthropomorphoiu  Prinata, 
in  the  fanuly  Sarigtudtx,  acd  in  iU  laat  ■ub-^oUr  (tlie  Sth)  Marpa- 
liua  {Sapaltna  I),  which  is  immediately  preoeded  by  iSojTiuntiul. 

Mr.  Swainson,  who  airangee  it  under  his  family  Cebida,  giTes  til* 
group  the  appeliatioii  of  HouM-Uonkeys,  because  the  large  gutting 
teeth  in  tha  lower  jaw  strongly  iodioate,  in  his  opinion,  "  a  raprsesn' 
tation  of  the  order  Qlirn." 

JACK.    [Eaoi.1 

JACK-lIf-A-BOZ,  a  name  given  to  a  spedea  of  Stnttaidia,  in 
whioh  tha  seeds  make  a  noiee    when  ehakea  in  their  p«mDaiu 

[HRRKANDIlOtll 

JACE-BY-THB-HEDQE.    [Ebtbimdil] 

JACK-SNIPE.    [SooLOFaotDX.] 

JACK-TREE.    [Abtocabpdb.] 

JACKAK    [CiHia.] 

JACKDAW,  the  well-known  Engliah  name  for  Ohtui  M<mai»l»  «! 


It  la  a  native  of  Ouyina  and  Bradl  The  habite  of  the  genua 
gmetally  ate  sqairrel-like,  Uioogh  they  are,  oocBaionally  at  least,  car- 
niTorona.  /.  vulgani,  in  a  wild  state,  i<  omnivorous,  feeding  on  fruits, 
roota,  seeds,  inaeota,  and  litUe  birds  or  nestlings.  The  individual  (in 
c^tivity)  from  which  Eklwarde  took  bis  drawing  fed  upon  biscuits, 
fruit,  greens,  insecte,  snuli,  Ac,  and  once,  when  loose,  it  suddenly 
■notched  a  Chinese  gold-fish  from  a  bsain  of  water  and  devoured  it ; 
Mrs.  Kennon,  to  whom  it  belonged,  after  this  gave  it  live  eels,  which 
frightened  it  at  first  by  twisting  round  its  neck,  but  it  soon  mastered 
and  ate  Uiem.  Mrs.  Hoore,  of  Bio  Janeiro,  sent  a  living  specimen  of 
J.  paneiUatia,  whioh  wee  said  to  have  been  obtained  from  Bahia,  to 
tile  Zoologiod  Society  of  London,  with  the  following  note  : — "  Like 
most  moijteys,  it  will  eat  almost  anything ;  but  ite  chief  and  favourite 
food,  in  ite  wild  stAte,  is  the  banana.  It  is  a  very  delicate  animal, 
and  raquirea  great  warmth;  and  ita  very  beautiful  tail  ia  ia  this 
napect  eminently  conducive  to  the  comfort  of  the  httla  creature,  who, 
on  all  ocoasions  when  he  roquirea  warmth,  rolls  himself  up  in  the 
oatoral  boa  with  whioh  Providence  has  in  ite  wiedom  endowed  him." 

The  Ouiatitis,  or  Sanglina,  not  onfrequentl;  breed  in  confinement. 
Edwards  notices  a  pair  that  bred  in  Portugnl,  and  F.  Cuvisr  pos- 
■eased  two  which  had  yoong.  Three  little  ones  were  bora,  and  the 
female  soon  ate  off  the  hud  of  one ;  bat  the  othen  beginning  to 
■oi^  she  became  careful  of  them  and  s^ectionate  to  them.  The  male 
seemed  more  fond  of  them  tban  the  mother,  and  asainted  ber  in  her 
care  of  them.  Lady  Bolle  addressed  a  letter  to  the  lecieCary  of  the 
Zoological  Society  of  I^ndon  (February,  18311),  giving  an  account  of 
the  birth  of  two  young  ones,  the  produce  of  a  pair  of  Ouistitis  (/. 
jKniciiiatm,  Qeo£}  in  her  ladyship  s  posaesaion.  Ths  parenta  were 
obtained  in  London  during  the  preceding  summer,  and  the  young 
were  brought  forth  on  the  let  January.  <&e  was  born  dead,  but  t^e 
other  was  surviving  at  the  date  of  the  letter,  being  then  about  aiz 
weeks  old,  and  appearing  likely  to  live.  It  waa  every  day  put  on  tha 
table  at  the  denert,  and  fed  npon  sweet  cake.  Lady  Rolle  stated 
that  the  mother  took  great  care  of  it,  exactly  in  the  manner  deeccibed 
by  Edwards  iu  his  '  Oieauings.'  It  was  observed  Uiat  young  of  the 
■■me  speoia*  had  been  bom  at  the  Sodet/s  Qardens,  bat  not  living, 
■nd  thatkfsinalein  theeollectionof  the prtudent,  the  Earl  of  Darby, 
1,  had  pndoced,  about  the  mqu  time  ■■  Lady  Rolle'a,  two 


JACESAW 
[Ddo 


la  of  the  provincial  Engliah  names  for  the  Dun  Diver. 

JACO'B'S-LADDER.    [PoLa«oinu«.] 

JADE,  a  name  which  has  bean  given  to  sevenl  Jtiaeials  which 
resemble  each  other  but  little,  except  in  colour,  and  therefore  it  is 
one  which  it  would  be  well  should  fall  into  disuse. 

Serfmtint,  Nep\ritt,  and  SaiawariU  have  all  been  described  under 
the  name  of  Jadt.      Tu,  or  Chinese  Jade,  is  supposed  to  be  Prdantt. 

IXSJl.    [IaopoDA.1 

JAOER.     [LABins.l 

JAQUAB.     [FiLiD*] 


Ita  specific  gravity  is  S-Sei.    It  cc 
Sulphur    . 
Lead     . 

Antimony 


s  ciTttalliaad  and  nuunivsb 


2-3 


— »8-7 


s  natotal  order 


JAHIA.      [COBXLLIMAORf.] 

JANIPHA,  a  genus  of  Planta  belonguig  t  _      .  _   

EttpKorbiaeta.  It  has  moncecious  flowwa ;  eaks  eampaoulale, 
fi-parted  {  petals  wanting ;  stamens  10  in  the  male  flowars,  filameota 
unequal,  distinct,  arranged  round  a  disc  In  the  fraula  flowers  the 
style  is  one;  stigmas  3,  consolidated  into  a  rugose  mass;  oapanle 
S-ooocous. 


The  stems  are  white,  brittle,  having  a  very  largo 
pith,  and  several  knobs  sticking  out  on  every  nde  IJlw  warts,  being 
the  remains  of  the  foot-stalks  of  the  leaves,  which  have  dropped  off, 
usually  6  to  7  feet  high,  with  a  smooth  white  bark ;  branches  crooked, 
and  have  on  every  aide  near  their  tops  leavee  irregularly  placed  on 
long  terete  petioles,  broadly -cordate  in  their  outline,  divided  nearly  to 
their  base  into  i  spreading  lanceolate  encire  sagmenta,  aiternata  at 
both  extremitiea,  dark-green  above,  pale-glaucous  beneath ;  the  midrib 
strong,  prominent  below,  and  there  yellowish-red :  from  it  there 
branch  off  seveinl  oblique  veins,  connei^ed  by  lesser  tnnsvarae  ones ; 
ntipulea  small,  lanceolate,  acuminate,  caducous  ;  paniclea,  or  compound 


raoemes,  axillary  and  tenninal,  1  to  5  inches  long,  bearing  k. 
all  male  or  female  floweni,  at  other  times  these  are  mixed  on  the  same 
peduncle  ;  pedicels  with  snuiU  subulate  bracta  at  their  base.  Mala 
flowers  amaller  than  the  female.  Calyx  purpUah  on  the  outeida, 
fulvous-brown  vrithin,  cut  about  half-way  down  inte  flve  spreading 
■egmente ;  disc  orange-coloured,  fleshy,  annular,  lO-rayed;  stamen* 
10,  alternate  with  tha  lobes  of  the  disc ;  filaments  shorter  tban  the 
calyx,  white,  filiform,  free;  anthers  linear,  oblong,  yellow.  Female 
flowers  of  the  same  colour  as  the  male,  deeply  S-parted ;  the  segmenU 
lanceolate,  ovate,  spreading  ;  disc  an  »"""'«■■  orange-coloured  ring,  in 
which  the  purple  orate  furrowed  ovary  is  imbedded ;  style  abort ; 
stigmas  S,  reSeied,  furrowed  and  pliuted,  whiter  capsule  o(at<^ 
3-ooraei«d,  S-coccous ;  seeds  elliptical,  black,  shining,  with  a  thick 
flesh}  funiculua.  The  expressed  juice  is  dangerously  poisonoua. 
Pecula  of  the  root  harmless  when  separated  from  the  jnice  and 
exposed  to  heat.  It  is  called  Caseava—a  principal  article  of  diet  iu 
South  America.  The  nutritious  substance  known  as  Tapioca  is  the 
Cassava  differently  prepared  and  granulated.  [Food.]  Theae  prepara- 
tiona  are  obtained  by  crushing  the  roota  after  the  bark  has  been 
removed,  and  etraining  off  the  water,  when  the  mass  ia  gradually  dried 
in  pans  over  the  fire. 

(Lindley,  PUra  Medico.) 

JAKI'KA  (Oken),  a  genus  of  Aealepha,  apparently  nearly  allied  to 
the  CaiiianirtB. 

JA'NTHINA,  or  lAKTHINA,  Lamarck's  name  for  a  genus  of 
Turbinated  Testaceous  Kollusks  of  remat^ble  habita 

Linnffius  placed  tha  form  among  the  Hdictt,  under  the  name  of 
Hdix  Janikina,  between  M.  perrerta  and  H.  viripara;  and  ha  WM 
aware  of  ita  pelagic  diatribution. 

Ijamarok  arranges  it   next   to    Natica    ths    Uat   gtuiu   ot   Ut 


t>a  RUinVillii  eleratH  the  group  into  a  family,  under  the  name  of 
Oljetomra,  being  Uie  fifth  and  lut  of  hu  order  AtipAonobranchialii. 
This  fWmilj  comes  next  to  the  Hemicfcloitomce,  which  compriao  tha 
Ketita,&c 

M.  Rang  makee  JatHhina  a  genus  of  the  Trochoids  of  Cuvier,  giviug 
it  ■  position  betweoi  Amimilaria,  Liun.,  and  Liluipa,  Rang. 

This  geoui  has  the  following  oharectera ;— Animal  with  a  very  laig* 
bead  and  a  proboecidiform  mutzle,  at  the  eitremity  whareof  is  the 
moutb,  furnished  with  two  vertical  aubcartilaKinous  lipa  (which  are 
armed  with  long  and  very  sharp  points  curied  inwards),  and  wili  a 
lingual  enlargement  (renflement) ;  tantaclea  two,  oonical,  pointed, 
not  very  contraddle,  and  very  distant,  each  bearing  at  its  base  a  rather 
long  peduncle,  which  is  oeulated  beneath  its  extremity :  foot  oval, 
divided  into  two  parts,  the  anterior  being  concave  and  in  the  form  of 
a  cupping-glass  (ventouse),  the  Utter  flattened,  thick,  and  fleshy; 
natatory  appendages  lateral,  rather  large  and  fringed ;  respiratory 
cavity  very  open,  and  containing  two  pectinated  brancbiie ;  oriSce  of 
the  ovary  at  the  bottom  of  this  cavity ;  eiciting  male  organ  vary 
■mall  and  on  the  right  eide. 

Shell  ventricose,  globular,  or  conoid,  very  fragile,  with  a  low  spire, 
end  the  last  whorl  larger  than  all  the  rest  together;  aperture  large, 
iubtriangalar,  with  disunited  borders;  the  columella  straight  and 
long,  forming  the  whole  of  the  lef b  border  or  lip ;  right  border  or  lip 
trenchant,  and  often  notobed  in  the  middle  ;  colour  of  all  the  speciea 
hitherto  discovered  violet,  more  or  leas  intense. 

Operculum  modified  into  a  vesicular  appendage,  whioh  eervi 
suspend  the  animsl  at  the  surface  of  the  water,  and  which  adheres  to 
the  poaterior  and  Qeshy  part  of  the  foot. 


(Riinj.) 


3,  the 


The  geographical  distribution  of  this  genus  is  vei_ 
form  having  been  met  with  in  the  four  quarters  of  the  worid  floating 
on  the  ocean  or  driven  on  the  shores  by  teui|wats.  It  has  occurred  on 
the  coasts  of  our  own  islands,  but  there  is  reosun  for  thinking  that  it 
ia  not  to  be  found  in  very  cold  latitudes.  In  warm  climates  it  is  very 
plentiful 

Sir  Everard  Home  published  in  the  'Philosophical  Transactions' 
for  181T  a  paoer  which  is  appended  (Appendix.  No.  iii.)  to  Captain 
Tuckey's  '  Nurative  of  the  Expedition  sent  to  explore  the  River  Zaire, 
usually  called  the  Congo,'  wherein  he  describes  and  figures  among 
other  ova  of  Molluscs,  or  Termu  lataaa,  as  he  denominates  thsm, 
tlie  csmeiated  nidus  of  Helix  Janlhina  (pi.  xiiL,  figs.  1,  2,  3,  i,  6,  6). 
"  This  animal,"  observes  Sir  Everard,  "  not  living  at  the  bottom  of 
the  sea,  like  the  Verma  tataeea  in  general,  deposits  its  ova  upon  its 
own  shell,  if  Dotbiog  else  oomes  in  its  way.  One  of  the  specimens  of 
the  shell  of  the  JanfJtiTia  caught  in  the  voyage  to  the  Congo  fortu- 
natifly  has  the  ova  so  deposited."  And  he  then  refers  to  the  diavrings 
of  Mr.  Bauer,  engraved  as  above  quoted. 

In  the  Jth  vol.  of  the  '  Journal  of  the  Philadelphia  Academy '  will 
be  found  '  Remarks  on  the  Floating  Apparatus  and  other  peculiarities 
of  the  genus  Janthina,'  by  Reynall  Coaten,  M.D.  This  highly  intei- 
esting  paper,  the  result  of  the  author's  personal  observations  during  a 
voyage  to  the  East  Indies,  establishes  the  correctness  of  Cuvier's 
remark,  that  no  anatomical  connection  exists  between  the  animals  and 
the  aJMjella  of  their  float ;  but  does  not  corroborate  the  views  of  Sir 
Everard  as  to  the  camerated  nidus  on  the  shell  which  he  saw  with  bo 
much  satisfaction.  Dr.  Coates  placed  some  JatUMaa  in  a  tumbler  of 
brine,  and  having  removed  a  portion  of  the  float  of  one  with  srisaaia, 
theanimalsoonsetto  work  to  supply  the  deGciencj  after  the  following 
manner : — The  foot  wss  advanced  upon  the  lemaiiiing  vesicles  until 
about  two-thirds  of  that  part  rose  above  the  surface  of  the  wator ; 
It  was  then  expanded  to  the  uttermost,  and  thrown  back  upon  the 
irater,  like  tlie  foot  of  a  Lymnaa  when  it  begins  to  swim ;  it  waa  then 
mntnoted  at  the  Adges,  ud  formed  into  the  sba^  ol  a  hood,  indoaing 


globule  of  air,  which  waa  alowl;  applied  b 
float.  There  was  now  a  vibretoiy  movemer 
and  when  it  was  sfain  thrown  back  to  renew  the  process  the  globule 

IB  found  inclosed  in  its  newly-made  envelope.    From  this  it  reoulla 

that 

than  that  arising  from  the  nice  adaptation  and  adjustment  of  proii' 
nato  surfaces.  Dr.  Coates  states  that  the  fioat  varies  in  diflerent 
•peciea.  In  JaiUkina  fragSit  he  describee  it  as  convex,  eubcarinato 
ibove  and  concave  beneath,  straight,  and  oompoeed  of  large  vesicles : 
in  /.  gUAata  he  found  the  vesides  smaller,  and  the  float  flat  both 
above  and  beneath,  added  to  which  it  is  formed  by  the  reunion  of  one 
of  the  edges  into  a  spiral  and  nearly  circular  due.  In  /.  exigaa  it 
was  stnught,  narrow,  and  Battened,  and  the  veaicles  were  soiall. 
Along  the  under  surface  of  the  float  a  little  line  of  pearly  fibres  was 
remarked,  to  which  are  attached  the  eggs  of  the  animal 

Although  Dr.  Coates  had  no  opportunity  of  observing  the  eg^  cf 
/.  fragUu,  he  is  strongly  inclined  to  believe  that  the  eggs  figured 
and  described  in  '  PhiL  Trana,'  as  above  alluded  to,  belong  to  some 
other  marine  animal ;  aud  he  grounds  Ills  belief  on  the  dissimilarity 
between  those  figures  and  the  eggs  of  J.  globoia  and  /.  cxigua.  In 
these  two  species  the  eggs  are  contained  in  little  membranous  bags  of 
some  consistence,  which  are  attached  in  rowi  to  the  pearly  fibres  of 
the  under  surface  of  the  float  b;  email  filamentous  pedicles  mmilar 
in  appearance  to  the  fibres.  Theee  bags  are  covered  with  minuto 
gelatinous  conical  eminences,  and  are  partially  divided  by  incompleto 
septa,  ss  may  be  seen  by  the  aid  of  a  powerful  lens.  In  /.  erigaa, 
the  division  is  very  partial ;  but  in  J.  gtobota  it  gives  to  the  whole 
sac  a  chambered  appearance.  It  would  seem  that  the  animal  con- 
sumed considerable  time  in  depositing  its  eggs,  for  the  bsgi  nearest 
to  the  extremity  of  the  float  were  constantly  found  empty,  while  tha 
central  bags  contained  young  shells  fully  formed  :  those  towards  the 
animal  were  filled  with  eggs.  The  probability  is,  that  the  joung 
animals  when  hatohed  ascend  the  float  of  the  mother,  and  thus 
gaining  access  to  tha  nufsee,  construct  the  elemsnta  of  their  futnre 

M.  Hang,  who  also  notices  Sir  Everard'a  statement,  mentions  it  aa 
certain  that  Janlhina  depoaita  its  egga  eometimea  in  consideraUe 
number,  as  he  has  had  occasion  to  remark,  under  the  float,  where 
they  a^  attaohed  by  means  of  small  pediolea ;  and  he  goes  on  to  saj, 
that  the  animal  abandons  them,  together  with  the  float,  which  ia 
then  charged  with  their  preservation.  M.  Rang  adds,  that  it  ia 
possible  that,  at  this  epoch,  the  natatory  appendages  of  the  mantle, 
being  sufflciently  developed,  permit  the  animal  to  use  them  for 
swimming,  and  thus  supply  the  loss ;  or  one  must  suppose  that  theaa 
animals  have  the  faoulty  of  replacing  the  float  That  they  have  that 
faculty  we  have  above  seen. 

Browne,  in  his  '  Natural  History  of  Jamaica,'  givea  by  no  meana 
a  bad  account  of  the  floats  of  these  animals,  many  of  which  he 
encountered  between  the  Bermudas  and  the  Weatem  Islands,  in  hi* 
voysge  from  Jamaica.  Ha  Siiys,  "  I  have  observed  many  of  the 
vesiculEB  themselves  swimming  upon  the  surface  of  the  water,  which 
induced  me  to  think  that  the;  were  thrown  off  as  the  creatuiea 
retired."    Sloane  also  saw  these  oceanic  snails,  and  figuree  them. 

In  January,  1833,  Dr.  Grant  exhibited  to  a  meeting  of  the  Zoological 
Society  of  Loudou  numerous  specimens  of  J.  vulgarii,  Laiu.,  aud  of 
Veltlla  liiiilioia.  Lam.,  both  animals  of  rare  occurrence  on  the  English 
coast,  and  chiefly  met  with  fiosting  in  tropical  or  warmer  seaa.  They 
Wei's  obtained  by  him  at  the  beginning  of  September,  1832,  in 
Whitsand  Buy,  close  to  the  point  of  the  Land's  End,  Cornwall,  where 
they  were  thrown  in  great  numbers  on  the  sands,  after  a  storm  ot 
three  days'  continuauce  from  the  north-weat :  they  must,  ke  observed, 
consequently  have  been  floating  before  they  were  directed  to  the 
coast  by  the  storm,  in  latitudes  at  least  as  liigh  as  that  in  which  they 
were  found.  Dr.  Oraut  regards  it  as  probable  that  neither  of  these 
animals  is  capable  of  discharging  at  will  the  gaseous  fiuid  by  which 
they  are  supported  on  the  aui^ce  of  the  sea ;  otherwiso,  in  such  K 
violent  and  continued  tempest  as  that  wliich  stranded  them,  thqr 
would  have  emptied  their  vesicles  and  have  sunk  to  the  sljllec 
bottom.  ('  ZooL  Froc')  Browne  on  the  other  hand  saya,  apaakillg 
of  the  float,  "  This  raises  aud  sustains  it  while  it  pleases  to  oontinue 
on  the  surface ;  but  whan  it  wants  to  return,  it  throws  off  its  bladder 
and  sinks." 

Lamarck  places  Janthina  among  the  Plant-Eateis :  but  in  the 
communication  by  Dr.  Grant  above  noticed,  it  is  suggeited  that 
Janikina,  a  predaceous  Qastropod  aooompanying  VtitUa,  as  thara 
described,  may  prey  upon  it,  and  aequira  from  it  the  blue  colouring 
matter  of  its  shell. 

Several  authora  speak  of  the  beautiful  puq>le  liquor  which  the 
liring  animal  difi'uses  when  it  is  touched. 

/.  fragUit,  Common  Ooeanic  Snail,  has  the  ahell  pale ;  bod;  whorl 
angulated;  tiie  base  fiattaned,  striated,  and  deep  violet;  aperture 
broader  than  long ;  outer  lip  deeply  emargioate.    (Swainaon,) 

recorded  of  its  capture  on  and  near  the  British  Islands. 

/.  txigua  has  been  found  on  the  English  and  Irish  coasts. 

/.  po^tda  is  a  species  nearly  allied  to  J.  gtobota.  Tliis  ipeoie*  is 
Tei7  nu^  aad  has  been  obtained  only  twioa  fi«m  the  «oaat  el  IiWud. 
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biittla  that  it  i>  rare  to  find  them  perfecL 
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FouU  Jaathinas.—IS.T.  Q.  B.  Sowarby  ('  Genera')  ttitca  that  he  hw 
nerei  Men  any  foiuil  apeoies  of.thia  genus,  nor  is  he  aware  that  any 
eiiet,  but  he  refers  to  a  fouil  engiaTOd  in  '  Min.  Cod.,'  pL  10,  which 
bean  a  very  near  nnemblance  to  it  The  fouil  in  named,  ia  the 
Tnluable  work  uUudod  to.  Helix  carinala,  and  the  nulid  gray  lime- 
atone  near  Settle  in  Totkihire  i>  eaid  to  bo  the  locality. 

JASIONE,  a  genua  of  PUata  belon^g  to  the  natural  order 
Campantiltuxa.  It  has  a  S-leaved  roUCe  calyx,  anthers  cohering  at  the 
base,  a  hairy  triBd  etjle,  2-ceUed  capeules,  opening  by  a  largo  and 
Bomewhat  lalvular  pore  at  tha  base.  There  is  but  one  British  species 
of  this  geoui — 

J,  mmtana.  Sheep's  Scabious,  hai  a  eimple  root,  blimtlsh  oblong 
wavy  leares,  and  stalked  flowers.  The  stems  are  from  S  inchea  to 
2  feet  long,  pilose,  simple,  or  branched,  leafy  below,  bare  and  glabrous 
above,  and  ascend  from  the  crown  of  the  root.  The  flowere  are 
■idhII,  in  termiDal  bracteated  heads,  having  a  light  blue  corolla. 

(Babington,  ifanaal  of  Brituh  Botany.) 

JASMINA'CE^,  /ruminwnrts,  a  natural  order  of  Mcmopetalous 
Kiogeni,  deriving  il«  name  from  tbo  Jatminvm,  which  forms  one  ot 
itfl  genera.  It  IB  one  of  the  very  few  orders  of  that  class  with  regular 
diandroua  flowers,  and  is  only  to  ho  mistaken  for  OUaixa,  whidi 
have  a  valvate  conjlla,  and  which  otherwise  are  scarcely  diSereut 
Ouly  five  genera  of  this  order  have  yet  been  discovered,  the  principal 
being  /ottninum  itself,  which  consists  of  a  large  number  of  ipeciea, 
Bometimaa  fragrant,  aometinies  scaotless,  erect  or  twining,  inhabiting 
the  hot  or  temperate  regions  of  Europe,  Africa,  and  Asia,  including 
Australia,  but  hardly  known  in  America.  The  order  is  chomcterised 
by  having  opposita  or  alternate,  simple  or  ocmpound  eisttpulate 
leaves ;  monopetalous  flowers,  the  segments  uf  whose  corolla  are 
imbricnted,  and  seldom  correspond  with  those  of  tha  calyx ;  two 
HtameDs,  and  a  superior  2*elled  few-seeded  ovary.  The  species,  about 
lOO  in  numbrr,  are  chiefly  valued  for  their  fragrance;  a  few  species 
hnvo  been  regarded  as  bitter  and  astringent.    [Jasuinuil] 


JASHIITDIir,  a  genus  of  Plants  belonging  to  the  natural  order 
/nminiiceis;  It  has  a  tubular  S-  or  8-clcft  calyx ;  a  G-  or  S-parted 
torolla;  stigma  2-lobed  or  bifid;  berry  didymous,  having  one  of  the 
lobes  uBoiUry  abortive  j  seeds  without  albumen.  The  spedea  m 
usually  twining  shruba.  Leaves  limpla  or  compound!  petioles  arti' 
enlated  ;  flowers  whita  or  yellow. 

/.SiMtta^Biiigle-PloweredAiabiai]  JAmina,  U  ft  twining  plant ;  Ui« 
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leavee  almost  nnnnlls,  meiobrauDns,  front  cordate  to  obloDg,  acute  or 
obtuse,  glabrous ;  berries  globular ;  branches,  petiolea,  and  padunole# 
downy.  It  is  a  native  of  the  East  Indies.  The  flowers  gsnaraJlj 
form  small  triehotomous  umbellets,  white  and  fragrant.  The  bmriea 
are  black.  A  perfume,  known  as  Oil  of  Jasmine,  is  obtained  from 
this  species. 

/.  angyutffolium,  KarTOw-Leaved  Jasmine,  ia  a  native  of  tha  Coro- 
maadel  coast.  It  ia  a  twining  bright  plant,  with  ovate  or  oblong 
leaves,  smooth,  of  a  shiniag  deep-green  colour.  The  flowers  are  larger 
white,  with  a  faint  tioge  of  red,  star-shaped,  having  a  peculiar  but 
very  pleasing  fragrance.  The  bitter  root  of  this  speeiea,  ground  small 
and  mixed  with  powdered  Aqotum  Caiamai  root,  is  conaidared  in 
India  as  a  valuable  eitenuil  application  in  cases  of  ringworm.  The 
plant  being  constantly  covered  with  leaves  of  a  bright  deep-green, 
sometimes  as  small  as  those  of  Box,  render  it  always  beautijfiil  and 
well  adapted  for  screenin"  windows  and  covering  arbuura  in  warm 
climates. 

J.  oJ^ndU,  Common  Jasmin^  ia  a  native  of  the  South  of  Europo. 
It  haaopposito leaves, pinnate;  leaflets  ovate-acuminate;  buds erectish. 
The  plant  is  glabrous,  the  branches  angular.  Calycine  segments  5, 
subulate;  aor6Ua  white,  i-  or  S-cleft,  sweet-sceoted ;  the  terminal 
leaflet  is  Ibe  longest.  'The  Common  Jasmins  lias  been  a  favourila 
wall-ehrub  from  time  immemorial.  Its  native  country,  as  well  as  tha 
data  of  its  introduction,  are  unbaown.  Qerarde  in  1G9T  says  it  waa 
in  common  use  for  covering  arbours.  Theia  are  golden  and  silver- 
edged  leaved  varieties  of  the  Common  Jasmine,  as  well  as  a  double 
flowered  variety. 

y.  grandiforum  has  opposite  pinnats  leavee,  leaflets  bluuUsh,  tha 
outer  ones  S-  to  S-conflueDt,  buds  horizontal.  It  is  a  native  of  the 
East  Indies,  aod  greatly  resembles  /.  o^siaale,  except  in  the  size  of 
the  leaQets  and  in  the  exterior  ones  being  confluent  and  the  flowers 
larger  and  reddish  underneath.  Both  tbia  and  the  former  speciu 
yield  the  true  easeotial  oil  of  jasmine  of  the  shops. 

The  leaves  of  /.  nndalatitm  ate  slightly  bitter.  Tha  root  oT 
/.  pubaceat  is  thought  to  be  eleiiterin, 

(liindlcy,  VegelidiU  Kingdom) 

JASPER     [Qdartz.] 

JAS3A,  a  genua  of  Amphipodoua  CraHacea,  established  by  Dr. 

The  general  characters  resemble  those  ot  Corophivm,  Latr. ;  but 
differ  from  them  as  well  aa  from  those  of  Poducerw,  Leach,  in  th« 
considerable  size  of  the  hands  of  the  Erst  four  feat,  which  are  oval; 
those  of  the  seoond  pair  being  the  greatest,  and  armed  with  teetll 
more  or  less  numerous  on  the  internal  border.     Eyes  not  projecting. 

Dr.  Leach  records  two  species,  one,  Jaua  paUhdla,  from  the  south 
coast  of  Cornwall,  where  it  was  found  in  tha  midst  of  sea-weed  ;  the 
other,  Jaua  Pdagica,  found  near  the  Bell  Rock,  Scotland 

JATKOFHA,  a  genus  of  Plauta  belonging  to  the  natural  order 
Eapkorbiaixa.  It  has  monoecious  flowers ;  a  6-parted  or  lobed 
calyx;  corolla  G-parted  or  absent;  stamens  S  or  10,  with  unequal 
mooadelptaouB  filaments ;  styles  2,  bi&d  or  dichotomoua ;  capsule 
3-coccoua. 

J.  Carcai,  Physio-Nut,  ia  a  very  common  small  tree,  or  bush,  on 
the  coast  of  Coromandel.  The  bark  is  smooth  and  light  ash-colouied ; 
leaves  scattered,  stalked,  broad,  cordate,  S-angled,  smooth,  about  6 
inches  each  way  \  petioles  round,  smooth,  1  to  6  iochea  long ,  stipule* 
absent;  panicles  terminal  or  from  the  exterior  axils  cymoae,  bearing 
many  small  yellow  flowers.  The  male  Sowers  at  the  extremities  of 
tha  ramiflcaUons  on  short  articulated  pedicels,  and  the  female  ones 
in  their  divisions  with  their  pedicels  not  articulated.  Bracts,  a  small 
one  below  each  subdivision  of  tha  panicle,  and  generally  one  pressing 
on  the  uslyi;  calyx  5-Ieaved;  corolla  5-petali?d.  campanulate,  som»- 
nhst  hoiiy ;  disc  of  5  glandular  bodies  round  tbebaseof  thefllaments; 
filaments  6,  the  central  one  very  iMck,  columnar,  the  6  exterior  ones 
tHifarm  towards  the  bsso,  adhering  to  tha  central  one,  all  erect,  and  a 
little  longer  than  tha  calyx  ;  anthers  10,  sagittate,  equal :  5  supported 
by  the  large  general  filament,  and  1  by  each  of  the  others.  Tha 
li^aves  are  rubefacient  and  discutient;  warmed  and  rubbed  with  caatoF- 
oil,  they  are  apulied  by  the  nativea  of  India  as  poultices.  The  seeds 
are  violently  emetic  and  drastic;  then;  expressed  oil  is  reckoned  a 
good  application  in  itch  and  herpea,  and  also,  a  little  diluted,  iu 
rheumatism.  The  milky  juice  is  considered  detergent  and  healing ; 
es  linen  black.  The  oil  boiled  with  oxide  of  iron  forma  a  varnish 
by  the  Chineee  for  ooveriug  boxes.  In  large  dosea  the  seeds  ara 
energetic  poisoDS. 

/.  giauea  ia  fotmd  in  Arabia  Felix.  It  has  leaves  from  3-5-lobed, 
mucronale,  serrata,  toothed;  petioles  naked;  stipules  palmate,  with 
aetaoeous  branohed  divisions,  glandular  at  the  apex.  The  seeds 
yield  a  stimulating  oil  recommended  by  the  Hiodooa  as  on  external 
application  in  cases  of  rheumatic  and  paralytic  affections.. 

J.  glandtd<fera  is  a  native  of  the  East  Indies.  The  leaves  about 
the  extremities  of  the  branchlets  aro  alternate,  petioled,  and  generally 
palmate ;  the  lobea  from  3  to  5,  obloug,  serrate,  with  each  sensluro 
ending  in  a  short  greeo  glandulor-headsd  bristle ;  stipulee  bristly, 
many-cleft,  each  division  ending  in  a  glandular  heed;  panicles  ter* 
minal,  about  aa  long  as  the  leaves.  Hale  flowers  moat  numerous  and 
terminal,  small,  of  a  pale  yellowish-gieen  coloor.  The  female  flowen 
lew,  and  aulnessile  m  tin  diiiajaui  of  tha  panidtk     The  pale  m 
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wlin-coloured  thin  jnioe  which  ezudu  troia  a  fresh  wound  ii  employed 
by  uiB  Hindoos  ss  sn  eschsrotio  to  ramove  films  from  the  eyes. 

/.  nvltifida  is  >  nstive  of  tropical  America.  It  has  palmate  11- 
lobed  smooth  leaves,  the  segments  wedge-shaped  and  pinnatifid ; 
■(ipulfs  setaceous,  multiSd  ;  fiowen  corymbose,  loarlet,  with  coloured 
pedicels.  The  seeds  are  one  of  the  Ijeat  of  >11  emetics  and  purgatiTes, 
Hting  briskly,  but  without  inoonTBDiaDoe :  their  eBvM  an  readily 
ttajed  by  the  admiuistfutioD  of  a  glass  of  good  white  wine. 

J.  Manihct  is  Dow  referred  to  Uie  genus  Jmupha.    [Janifba.] 

(Lindlay,  Fhra  ffedica.) 

JAYELIN-SXAilK    [Hiluobib;  AoovtiAS.] 

JAT.      [COBVIDA] 

JEFFERSOIfITE,anriet7ofiH^«,contsiiungEiDe,froa]PVaiiUiD, 
Hew  Jersey. 

JEFFBET3IA,  a  genus  of  MoBiuea  belonging  to  the  family  Litto- 
rinida,  sitabliabed  by  Ur.  Aider,  and  named  after  Mr.  JeOreys  of 
Hwanaea.  The  apecieawsre  originally  referred  to  ^tuoo,  Forbes  and 
Hsuley  give  two  spedea,  /.  diaphana  and  /.  optUma,  w  iohabiUng 
British  seas. 

JEJUNUM,    pi 

JFLLY.    [Ft 


ftlondictu  of  Laliiam,  Oet&ut  of  the  French,  Hebog  Chwyldro  of  the 
Welsh.    [FixooNtDA] 

JERICHO,  BOSE  OP,  a  name  applied  to  the  Jmufiiftai,  a  genus  of 
Kanta  bslouging  to  the  natural  oraer  Ometftra.  This  genus  has  the 
roUowing  charaolers  : — Silicls  Tsntricoae,  with  the  valves  bearing  each 
an  appendage  on  the  outside  at  the  end ;  petals  obovate^  Thers  is 
but  one  spedea — 

A ,  Bienckuntina,  the  Ross  of  Jericho,  or  Holy  Rosa.  The  whole 
plant  is  small,  the  stem  branched,  dicbotomous ;  the  leaves  oblong  or 
ovate,  narrowed  at  ths  base  into  the  petiole;  the  pods  somewhat 

Eubesoent.  The  leaves  fall  ofT  from  tbe  plant  after  flowering,  and  the 
ranches  and  branchlets  become  dry,  bard,  and  ligneous,  and  rise 
upwards  and  beod  inwards  at  their  pointe  ;  hence  they  become  con- 
tncted  into  a  globular  form,  and  in  this  stata  the  plant  is  with 
facility  removed  from  the  sand  by  the  wind,  and  blown  from  the 
dcaartplaeeswhere  it  grows  into  ths  sea.  When  the  plant  is  immersed 
in  water  the  bianchea  gradually  expand,  and  the  pods  open  and  let 
out  the  seeds,  which  are  again  thrown  on  the  shore  by  the  tide.    This 

Elsnt  long  preserves  the  power  at  eipaneioo  wbeo  immened  in  water, 
ence  many  wonderful  stories  are  told  of  ita  infiuence.  It  ia  called 
Eaf  Maryan,  or  Mary's  Flower,  in  Palestine,  where  it  is  believed  that 
this  plant  opsned  at  the  time  of  the  birth  of  oar  Saviour.  It  is  a 
natJTS  of  the  arid  wastea  In  Egypt  near  Cairo,  also  of  Paleetine  and 
Barbary.  It  grows  on  ths  roon  of  houses  and  on  rubbish  in  Syria, 
and  on  the  sandy  eoasta  of  the  Red  Sea. 

<Don,  Didilamydtout  Plant*.) 

JET,  a  varisty  of  Coal,  which  occurs  sometimes  in  elongated  reci' 
form  masses,  and  sometimes  in  the  form  of  bimnches,  with  a  woody 
structure;  fractare  conchoidal ;  soft  and  brittle;  speciSc  gravity  but 
little  greater  than  that  of  water ;  lustre  brilliant  and  resinous  ;  colour 
velvet  black ;  opsqua.  It  is  found  in  Saiony,  and  aleo  in  the  Fruasian 
ambei^minea,  in  detached  ftagmeuts.  Thefiner  sorts  are  used  for  the 
ntanufiwture  of  ornaments  and  trinkets,  and  the  coarser  kinds  as  fuel ; 
It  boma  with  a  greenish  flame  and  a  strong  bituminous  smell,  and 
leaves  a  yellowish  ash.     [CoAi.] 

JOHANNITE.    rURAKHTM.] 

JOHNSTONITE,    [Liad.] 

J0INT-FIR3,    [GuffTACii,] 

JONE'gIA,  a  genus  of  Plania  of  the  tribe  Catiot,  and  of  the 
natural  family  of  LtgitminOKt,  which  was  named  by  Dr.  Roxburgh  in 
honour  of  Sir  William  Jonea,  who,  in  ibe  midst  of  his  numerous 
other  KVOcatioDS,  found  time  to  pay  attention  to  Indian  plants.  The 
species  are  few  in  number,  and  indigenous  in  the  islands  of  the 
Malayan  Archipelago,  as  well  as  on  the  eastern  frontier  of  Bengal, 
that  is,  in  Silhet  and  lower  Asam.  They  foim  trees  which  are  highly 
Dmamental  from  their  handsome  shining  abruptly.pinnate  leaves,  oud 
from  the  showy  nature  of  their  crowded  racemes  of  flowers. 

/.^itKo,  the  best  known  spedsa,  is  often  nTerred  to  1^  Hindoo  poets 
by  (he  name  which  haa  been  adoptsd  by  botauiata  to  dutinguish  it  as 
a  spedea.  Dr.  Roxburgh  say*,  and  ire  can  in  a  great  mraiure  ooin- 
oide  with  him  in  opinioa,  "  When  this  trsd  is  in  fiul  blossom,  I  do  not 
think  the  whole  vegetable  kingdom  affixds  a  mon  beantiful  objecL" 
(■Flora  Indies,'  ii.  p.  220.) 

JUDAS-TREE.    [Cerch.] 

JUDIEQA,  an  infenor  kind  of  Spanish  oHve. 

JUGLANDA'CE^,  Juglimdt,  are  a  natural  order  of  Apatalons 
Exogenous  Plants,  ocnsiiting  of  trees  or  shrubs  having  eatable  nuts 
and  somewhat  resinDtu  leaves.  The  former  are  the  walnuts  and 
hickory  nuts  of  the  markets;  the  first  produced  by  the  genus  Ja^ni, 
the  latter  by  that  called  Oiwya.  The  leaves  are  alternate  and  pin- 
nated ;  the  flowen  usually  mancecious,  those  which  are  male  Dollected 
in  natkina.  The  calyx  of  the  latter  oooaiata  of  a  few  scales  attached 
obliquely  to  a  single  bract,  and  sorToanding  a  variable  number  of 
stamens  ;  that  of  the  females  is  superior  The  ovary  is  l-celled,  and 
has  one  soUtarv  erert  ovuls,  which  changes  into  a  4-lobed  saad,  with 


crumpled  ootyledans,  inoloaed  in  a  2-vaIved  nnt,  clothed  with  a  fleshy 
epicarp.  The  Common  Walnut  (/ujrfani  rtgia),  a  natjve  of  Ponia,  is 
well  known  for  ita  eiceUent  timber,  from  which  musket-atooks  (and 
formerly  cabinet-work)  are  manufsetured,  for  ita  agreeable  whole- 
some nuts,  and  the  sweet  drying  oil  which  they  furnish  when  preeaed. 
CaTya  alba,  the  White  Hickory,  bears  nuts  like  those  of  the  walout, 
only  smaller,  amootber,  and  with  a  thicker  sbell,  and  furnishes  a 
valuable  tough  elsstio  nhite  timber  much  employed  in  the  construc- 
tion of  camsgas  aod  other  vehicles.  Other  spedes  of  Hickory  are 
also  eaten,  especially  the  Fecoan  Nut,  the  produce  of  Carya  oliva- 
formii,  a  small  and  delicate  sort  Although  the  fruit  of  these  plants 
is  eaten,  it  contuns  a  purgative  principle,  which  renders  some  of  ths 
epedes  catlurtio,  as  is  the  case  vrith  /.  eatAarliea  and  /.  nigra,  two 
North  American  spedes ;  and  even  the  common  walnut  partidpates 
BO  maoh  in  thia  quality,  when  the  fruit  is  young,  that  a  laxative  oon- 
serve  well  known  in  domestio  medidne  is  prepared  from  it.  J. 
nigra,  the  Black  American  Walnat,  is  a  tree  of  remaibble  sise  and 
beauty. 

The  species  are  chiefly  found  in  Korth  America,  a  few  are  East 
Indian,  one  species  a  native  of  Persia  and  Caahmere,  another  o( 
Caucasus,  and  a  third  of  the  West  India  lalands.  Then  tn  i  gener) 
and  27  species. 

JUQLANS,  a  genus  of  Plants  belonging  to  l^e  natural  order 
Jitglandattit.  All  the  species  are  large  trees.  The  flowers  are 
unissxna],  and  those  containing  the  atameas  and  pistila  are  found  on 
the  same  tree.  The  atameniferous  flowera  are  arranged  in  cylindrical 
drooping  solitary  catkins,  which  are  developed  from  buds  borne  by 
ahooCa  produced  the  year  pnvious  to  that  in  which  the  catkin  u>pean. 
The  calyx  is  oompoaed  of  tl  or  6  scales,  which  are  attached  Co  a  broctea 
at  a  distance  from  ita  base  and  tip.  The  atamens  ara  fhim  18  to  3S 
in  number.  The  pistiliferous  floirets  are  solitary,  or  only  a  few  in  a 
group,  and  are  terminal  on  a  shoot  developed  in  the  same  year.  The 
calyx  is  ovate,  induding  the  ovary,  and  adhering  to  it,  except  at  the 
four-toothed  tip.  Ths  petals  are  4,  small,  and  inserted  into  the  free 
part  of  the  calyx.  The  ovary  has  one  cell,  and  one  erect  ovule.  The 
stigmas  are  two  or  three,  and  fleshy,  scaly,  wiUi  glanda.  The  fruit  a 
drupe.  The  covering  of  the  nut  is  a  fleehy  husk  of  one  piece  that 
burate  irregularly.  Tho  nut  is  woody,  consisting  of  two  valvea.  The 
seed  single,  erect,  lobad,  wrinkled.  There  are  fonr  species  of  Jtiglant, 
three  of  which  are  nativea  of  North  America  and  one  of  Asia.  The 
geuuB  Carya,  to  which  the  hickory-treee  belong,  was  formerly  included 
under  Juglatu,  but  was  separated  by  Nuttall.  The  species  of  Jugiaru 
are  much  more  rapid  in  their  growth  then  thoee  of  Cargo,  and  are 
furnished  with  only  simple  aments. 

J.  rcjno,  the  Boyal  or  Common  WalnutTree,  is  the  oldest  and  the 
best  known  of  the  species.  Its  leaves  are  furnished  with  from  G  to  il 
ova)  glabrous  obscurely-serrated  leaflets.  The  fruit  is  oval,  and 
seated  on  a  short  iuflexible  peduncle.  The  nut  is  rather  oval,  and 
uneven.  It  is  a  native  of  Persia,  m  tho  province  of  Qhilaa  on  the 
Caspian  Sea.  It  was  also  seen  by  Loureiro  in  the  north  of  China; 
and  Pallas,  who  saw  it  in  Taurida  and  south  of  the  Ci 
it  indigenous  there. 


Bora]  or  Comiron  Valout-TiH  (Jmtliait  rrfia), 
1,  aeatklaof  aula  flaweis;  2,  a  tlngla  aals  flower;  S,  aclBBltroI  fnaals 

The  Walnut-Trea  was  known  to  the  Greeks  under  the  name  of 
Persioon,  Basilicon,  and  Caryon.  It  is  uncertain  at  what  time  it  was 
fliat  cultivated  in  Europe,  but  it  was  cultivated  by  the  Bomana  befon 
the  death  of  the  emperor  Tiberias.     Its  wood  was  much  valued  by 
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the  Romans,  and  the  nuts  were  also  eaten.  There  ie  no  history  of  the 
introduction  of  this  tree  into  Great  Britain,  but  it  is  now  very  com- 
monly  cultivated  in  this  country,  although  it  fiedls  to  propagate  itself 
by  its  seeds.  It  is  only  howeyer  in  the  southern  and  middle  parts  of 
Ehigland  that  the  walnut  brings  its  fruit  to  perfection. 

The  walnut,  when  full-grown,  is  a  large  handsome  tree  with  strong 
spreading  branches.  Its  trunk  is  thick  and  massiTe,  and  covered 
with  a  deeply  furrowed  bark ;  the  branches  are  of  a  gray  colour,  and 
smooth.  The  leaves,  when  bruised,  give  out  a  vexy  peculiar  aromatic 
odour,  and  in  the  heat  of  stmimer  this  scent  is  sometimes  so  powerful 
as  to  produce  unpleasant  effects  on  persons  who  approach  theue  tree& 
The  foliage  is  graceful  and  light,  and  of  a  bright  yellowish-green 
colour,  which  contrasts  well  with  trees  having  folia^  of  a  darker 
shadcL  Its  leaves  are  almost  the  latest  to  appear,  and  the  first  to  falL 
It  grows  vexy  rapidly  and  vigorously  in  the  climate  of  London,  and 
trees  will  attain  a  height  of  20  feet  in  ten  years.  It  sends  down  into 
the  earth  a  large  tap-root,  with  numerous  branches,  and,  on  account 
of  the  size  and  strength  of  the  roots,  there  is  no  tree  more  able  to 
resist  the  effects  of  wind,  or  better  adapted  for  exposed  situations.  It 
is  said  that  plants  wUl  not  grow  under  its  shade ;  this  probably  arises 
from  the  bitter  properties  of  its  leaves  :  when  they  are  not  allowed 
to  accumulate,  the  shade  of  the  walnut  does  not  appear  more  injurious 
than  that  of  other  trees. 

The  uses  of  the  walnut  are  very  various.  Before  the  introduction 
of  mahogany  and  other  woods,  the  wood  of  the  walnut  was  held  in 
higher  estimation  than  that  of  any  other  European  tree.  It  is  on  this 
account  that  it  was  so  extensively  cultivated  in  this  country  and  on 
the  continent  three  or  four  centuries  since.  The  timber  of  the 
walnut  is  light,  a  cubic  foot  weighing  when  green  584  lbs.,  ^^^  when 
dried  scarcely  47  Iba  When  the  tree  is  young,  the  wood  is  white, 
and  in  this  state  very  much  subject  to  be  worm*eaten ;  but  as  the  tree 
grows  older,  the  wood  becomes  more  compact,  and  is  of  a  brown 
colour,  veined  and  shaded  with  brown  and  black.  In  France  and 
Germany  it  is  still  much  used  by  turners,  cabinetmakers,  joiners, 
eoachmakers,  and  musical-instrument  makers,  who  prefer  the  wood 
which  has  grown  on  poor  hilly  soils.  The  wood  of  the  roots  is  the 
most  beautifully  veined.  One  of  the  most  important  uses  of  walnut- 
timber  is  the  making  of  gun-stocks.  For  this  purpose  it  is  well 
adapted  on  account  of  its  strong  lateral  adhesion,  its  lightness,  and 
its  not  being  liable  to  splitting  or  warping  in  the  working.  The 
demand  for  walnut-wood  for  this  purpose  was  immense  during  the 
last  war  on  the  continent,  and  it  was  stated  in  1806  that  France 
required  12,000  trees  annually  for  the  making  of  guns.  The  govern- 
ment of  France  still  maintains  lai^  plantations  of  walnut-trees  for 
supplying  her  army  with  gun-stocks.  In  England  the  walnut  has 
seldom  been  used  except  for  the  higher-priced  fire-arms,  but  such 
was  the  demand  for  it  for  that  purpose  at  the  beginning  of  the  present 
century,  that  single  walnut-tieee  were  sold  for  as  much  as  600^ 
This  led  to  the  importation  of  walnut-timber  from  the  Black  Sea, 
and  also  of  the  timber  of  the  black  walnut  from  America,  so  that 
the  cultivation  of  the  tree  as  timber  is  almost  at  an  end  in  England. 

The  walnut  is  of  more  value  at  the  present  day  on  account  of  its 
fruit  than  of  its  timber.     In  almost  every  stage  of  its  growth  the 
fruit  of  the  walnut  is  used  for  the  table.    When  young,  green,  and 
tender,  it  is  pickled  and  preserved  with  the  husks  on.    About  the 
end  of  June  they  may  be  preserved  with  or  without  their  husks. 
"  The  green  and  tender  nut^"  says  Gerarde,  "  boyled  in  sugar  and 
eaten  as  suckade,  are  a  most  pleasant  and  delectable  meat,  comfort  the 
stomach,  and  expell  poyson."  When  they  are  about  half  ripe,  a  liqueur 
is  distilled  from  them,  which  iR  considered  to  possess  medicinal  pro- 
perties.   In  August,  before  they  are  quite  ripe,  the  French  eat  them 
m  what  they  call  '  cerneaux,'  scooping  out  the  kernel  with  a  knife, 
and  eating  it  with  vinegar,  salt,  pepper,  and  shallots.     When  the  nuts 
are  fully  ripe,  which  is  generally  at  the  end  of  September  or  the 
beginning  of  October,  the  kernel,  deprived  of  its  investing  skin,  is 
eaten  in  great  quantities.    As  long  as  the  skin  can  be  easily  removed 
they  are  a  nutritious  and  healthy  article  of  diet ;  but  when  they  get 
dry,  so  that  ^eir  skins  stick  to  them,  they  become  indigestible.    In 
no  part  of  England  do  they  constitute  an  important  article  of  diet, 
but  in  many  parts  of  France,  Spain,  Germany,  and  Italy,  people  live 
during  the  season  of  their  ripening  almost  entirely  on  walnuts.    A 
great  number  of  the  walnuts  consumed  in  England  are  of  foreign 
growth.    In  1831  there  were  imported  from  France  and  Spain  23,578 
bushels,  which  then  paid  a  duty  of  2t,  per  bushel    As  they  are  now 
free  of  duty,  the  importation  is  not  registered.    On  account  of  the 
large  consumption  of  the  fruit,  both  as  an  article  of  diet  at  home 
and  for  exportation,  the  walnut-tree  is  still  largely  cultivated  on  many 
parts  of  the  continent    The  district  of  the  Beigstrasse  on  the  Rhine, 
between  Heidelbei^  and  Darmstadt,  is  almost  entirely  planted  with 
walnut-trees.    Evelyn  states  that  such  is  the  importance  attached  to 
the  growth  of  this  tree,  that  "  in  several  places  between  Hanau  and 
Frankfort  in  Germany,  no  young  farmer  is  permitted  to  marry  a  wife 
till  he  brings  proof  that  he  is  a  father  of  a  stated  number  of  walnut- 
trees  ;  and  the  law  is  inviolably  observed  to  this  day  for  the  extra- 
ordinary benefit  which  this  tree  affords  the  inhabitants."    The  fruit 
of  the  walnut  is  commonly  gathered  by  thrashing  the  tree  with  a 
long  pole.    By  many  this  process  is  thought  to  be  beneficial  to  the 
tree,  and  barren  wamut-trees  are  often  thrashed  to  make  them  bear. 
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But  although  barren  trees  may  be  made  to  bear  by  reducing  the 
excessive  growth  of  their  shoots  by  breaking  them  off,  it  is  no  proof 
that  the  same  process  is  good  for  healthy-bearing  trees.  The  natural 
process  of  separating  the  fruit  from  the  tree  is  undoubtedly  the  best, 
and  gently  shaking  the  branches  till  the  fruit  faUs  has  been  recom- 
mended by  many  walnut^growers  as  much  preferable  to  thrashing. 
The  nuts  should  be  gathered  at  the  time  they  easily  fidl  out  from 
the  husk,  and  then  exposed  to  dry  for  a  day  or  two  in  the  sun.  The 
best  mode  of  keeping  the  nuts  fresh  for  eating  is  to  bury  them  in 
dry  soil  or  sand,  so  deep  as  not  to  be  reached  by  frost  or  the  heat 
of  the  sun,  or  by  rain :  or  they  may  be  placed  in  dry  cellars,  and 
covered  with  straw.  « When  the  nut  is  to  be  preserved  through 
the  winter  for  the  purpose  of  planting  in  the  foUowing  spring,  it 
should  be  laid  in  a  rot-heap  as  soon  as  gathered,  with  the  husk  on ; 
and  the  heap  should  be  turned  over  frequently  in  the  course  of  the 
winter."    (Loudon.) 

The  albumen  which  constitutes  the  bulk  of  the  seed  of  the  walnut 
contains  an  oU,  which  is  used  in  large  quantities,  especially  on  the 
Continent.  It  is  obtained  by  reducing  the  seeds  to  a  pulp  by  means 
of  a  stone  wheel  and  basin,  and  then  expressing  tJie  oil,  first  without 
heat  and  then  by  the  application  of  heat  The  oil  requires  great 
care  in  keeping,  as  it  becomes  tainted  by  slight  changes  in  the  state 
of  the  atmosphere.  That  which  is  cold-drawn  keeps  best,  and  is 
alone  used  for  the  purposes  of  diet  It  has  however  always  the  taste 
of  the  walnut,  which  is  to  some  persons  disagreeable.  The  oil 
obtained  by  heat  is  used  by  artists,  and  also  for  lamps.  Artists  use 
this  oil  in  mixing  white,  or  any  delicate  colour ;  and  they  prefer  it 
on  account  of  the  rapidity  with  which  it  dries.  In  copper-plate 
printing  also,  in  Paris,  walnut-oil  is  considered  indispensably  neces- 
sary in  order  to  obtain  a  fine  impression,  whether  in  black  or  in 
colours.  For  this  purpose  the  oil  is  prepared  in  various  ways, 
according  to  the  several  colours  with  which  it  is  to  be  mixed.  In  all 
cases  it  is  reduced  in  bulk  by  boiling  or  by  setting  fire  to  it,  so  as 
to  reduce  it  to  the  required  consiBtenoy.  *  One  bushel  of  nuts,  it  is 
said,  will  yield  about  7  lbs.  of  this  oil  The  mass  which  is  left  after 
the  oil  is  expressed  is  made  into  dJces,  and  used  as  food  for  swine, 
sheep,  and  poultry,  and  in  some  places  it  is  made  into  candles,  which 
give  a  tolerably  good  flame. 

The  husks  and  root  of  the  walnut  both  yield  a  dye,  which  is  much 
used  by  gipsies  and  theatrical  performers  for  staining  the  skin  brown. 
It  is  alsu  used  bv  cabinet-makers  and  joiners  to  stain  white  and  yellow 
woods  of  a  dark-brown  or  black  colour,  like  that  of  the  walnut  In 
the  preparation  of  the  dye  from  the  husks  they  should  be  allowed  to 
rot,  and  then  boiled  in  water,  adding  to  the  decoction  fresh  water, 
according  to  the  colour  required  to  be  produced  by  the  solution.  The 
sap  of  the  walnut-tree  contains  a  large  quantity  of  saccharine  matter ; 
and  in  some  countries  the  trees  are  tapped  for  the  purpose  of  obtain- 
ing the  sap,  which  by  evaporation  is  converted  into  sugar.  It  is  also 
in  many  parts  of  Europe  and  Asia  fermented  and  made  into  wine,  and 
a  spirit  is  also  distilled  from  it  The  leaves  of  the  walnut,  as  well 
as  other  parts  of  the  tree,  contain  a  large  proportion  of  alkali  in 
them  ;  and  in  some  parts  of  France  they  are  collected  and  burned  for 
the  sake  of  the  potash  contained  in  the  ashes. 

The  bark  of  the  leaves,  the  husks,  and  the  oil  of  the  walnut  have 
all  been  used  in  medicine,  and  had  at  one  time  a  great  reputation. 
All  parts  of  the  plant,  excepting  the  albumen  of  the  seed,  possess  a 
bitter  principle,  which  acts  as  a  tonic  and  an  anthelmintic,  and  has 
been  its  great  recommendation  as  a  medicine.  Cowley,  in  his  '  Plants,' 
sums  up  the  virtues  of  the  walnut  in  the  following  lines : — 

"  On  barren  scalps  she  makes  fresh  hononn  grow. 
Her  timber  is  for  Tarioas  uses  good : 
The  carver  she  supplies  with  useful  wood. 
She  makes  the  painter's  fading  colours  last 
A  table  she  affords  us,  and  repast. 
E'en  while  we  feast,  her  oil  our  lamp  supplies. 
The  rankest  poison  by  her  virtues  dies ; 
The  mad  dog's  foam  and  taint  of  raging  akias. 
The  Pontic  king,  who  lived  where  poisons  grew. 
Skilful  in  antidotes,  her  virtues  knew." 

Anglers  employ  an  infusion  of  the  leaves  or  huaks  for  pouring  upon 
the  euih,  in  order  to  procure  worms,  which  it  speedily  brings  to  the 
surface. 

There  are  several  distinct  varieties  of  the  walnut  cultivated.  The 
J.  r.  maxima  is  known  bv  the  large  size  of  its  nuts,  and  is  called  the 
Double  Large  French.  The  nuts  are  twice  the  sise  of  any  other ;  but 
in  drying  the  kernels  shrink  to  half  their  size,  so  that  they  ought 
to  be  eaten  as  soon  as  they  are  gathered.  IMiis  is  a  fine  handsome 
tree  with  large  leaves,  but  its  timber  is  not  so  durable  as  that  of  the 
Common  Walnut 

/.  r.  tontfro,  the  Thin-Shelled  or  Titmouse  Walnut,  has  very  thin 
shells,  so  much  so  that  birds  of  the  titmouse  fiimily  pierce  them 
with  their  bills,  and  eat  the  kernel  The  fruit  of  this  variety  is  con- 
sidered the  best  for  eating,  and  it  also  yields  the  lai^gest  quantity  of  oiL 

/.  r.  lerotma,  the  Late-Leaved  Walnut,  is  a  very  desirable  variety 
in  districts  where  the  frosts  are  severe  in  spring.  Its  leaves  do  not 
appear  before  the  end  of  June,  and  it  ripens  its  flruit  as  eariy  as  the 
other  varieties.  There  is  a  variety  known  in  Norfolk  and  Suffolk  by 
the  name  of  the  Highflier,  which  Is  said  to  yield  the  best  nuts  of 


JUGLAlfB. 


aaj  at  the  EhiIIbIi  Tariatiaa.  Saieiol  othar  Tariaties  an  NlDni«at«d 
in  contmental  luta ;  and  in  the  '  Fruit  Catalogue  of  the  Borticultural 
Societj  for  1832,'  nina  Tuietiaii  wen  recoraed  as  giolrilig  intba 
gardeni  of  tbe  Sodetf. 

/.  n^o,  tbe  BUcli  Walnut-Trae,  haa  leaTea  with  front  13  to  IT 
InBelo,  which  are  unequal  at  the  baie,  aerrated,  and  eome what  downy. 
Tba  fruit  iigloboaa,  roughiah,  with  minute  promiDsnt  puiuta,  aituated 
Upon  a  short  infiexibla  peduncla.  The  nut  ia  globose,  aomewhat 
oompraaaed  at  tha  sidea,  ridged,  and  furrowed.  This  ia  a  North 
American  tree,  and  ia  found  in  all  parts  of  the  United  States,  aa  far 
■a  40°  60'  N.  lat.  It  ia  abundant  io  the  forests  about  Philadelphia, 
and  is  met  with  from  Goshen  to  the  banks  of  tba  lliaaiuippi, 
throughoutan  extent  of  2000  miles.  It  is  one  of  the  fint  trees  that 
was  introduced  &om  America  to  Europe,  having  been  hrougbt  to 
England  b;  tha  younger  Tradascant  in  1666.  Tha  Black  WaSiut  is 
m  rapid-growing  tita,  and  attnics  a  height  of  60  or  60  feet  in  about 
toitj  jean,  ft  bears  ftuit  in  this  country,  but  it  is  vary  much 
Inferior  to  that  of  the  European  walnut.  The  wood  of  thia  trsa  ia 
used  almost  for  the  same  purpoaei  aa  that  of  tbe  ksU  It  ia  heavier, 
■tronger,  susceptibla  of  a  finer  poliah  than  the  European  apaciea,  and 
ia  not  eo  liable  to  be  attacked  bj  tha  larva  of  inaacts. 

J.  cinerea,  tha  Qrsy  Walnut  or  Butternut-Tree,  baa  Ifi  to  IT  leaflets, 
nunijed  at  tba  base,  aerrate,  and  tomentoss  beaeath;  the  petiole 
villous  ;  tba  fruit  oblong.oiate  with  a  taper  tip,  downy,  and  covered 
with  amall  transparent  veeioleB  containing  a  Tieoid  matter.  The  nut 
k  oval  with  vary  prominent  irregular  ridges.  This  tree  is  from  North 
America.  It  ia  musd  in  Upper  and  Lower  Canada,  and  in  the  tern, 
pente  regions  of  the  United  State*.  This  tree  attaina  in  ita  native 
ngiooa  a  height  of  about  SO  or  60  feet.  Although  it  waa  introduced 
iDto  this  Dountry  about  tha  sama  time  as  the  last  apedas,  there  are 
Tcry  few  large  specimena  at  tha  present  tlm&  Tba  kernel  of  the  nuts 
ia  thick  aud  oily,  and  soon  becomes  rancid,  and  hanca  probably  the 
camea  of  Buttei^Nut  and  Oil.Nut.  The  wood  ia  uaed  in  the  districts 
where  it  grows  for  the  same  purposes  u  the  lasL  Ita  bark  possesses 
considerable  medicinal  poweru,  and  ia  used  in  the  United  States  as  a 
porgative  and  ai  an  application  in  toothache,  Ita  leaves  also  an  lo 
acrid  that  they  are  employed,  when  powdered,  as  a  substitute  for 
caatbaiidea. 

All  tha  apaciea  of  walnuts  an  beat  propa^ted  by  tbe  cut,  which, 
when  the  tree  ia  intended  for  ornament  or  tmiber,  ^ould  be  sown  in 
tiie  place  where  it  is  wished  it  ahould  renudn,  as  the  laive  tap-root  of 
these  treea  ia  likely  to  be  injured  bj  removing  them,  althougb  with 
great  care  they  may  be  succeasfullv  transplanted.  Whao  treea  are 
planted  for  the  sake  of  their  fruit  tiey  are  mostly  increaaed  by  bud- 
ding, grafting,  and  lometimee  by  layering.  "  The  most  approved  and 
suoceeaful  mode  of  budding,  and  which  ia  tha  one  chiefly  adopted  on 
the  continent,  is  that  called  the  'flute'  method;  in  performing  which 
an  entire  ring  of  bark,  containing  one  or  more  buds,  is  exactly  fitted 
to  the  uppereitremityof  the  atock,  which  is  also  denuded  of  its  bark; 
should  tbe  stock  be  larger  than  tha  ring  containing  the  buds  tbe 
ling  requir«B  to  be  alit  up,  but  if  this  eiceedi  the  stock,  then  a  small 
portion  requires  to  be  cut  out  so  aa  to  make  it  £t.  Mr.  Knight  also 
bvoriably  succeeded  in  budding  the  walnut  by  using  tbe  minute  buds 
that  ai-e  found  at  the  base  of  the  annual  shoots  of  this  tree,  whiob,  as 
he  saya, '  are  almost  concealed  in  the  bark,  and  which  nrely  if  ever 
v^etate,  but  in  tl^e  event  of  the  destruction  of  tbe  large  promumnt 
buds  which  occupy  tbe  middle  and  opposite  ends  of  the  annual  wood.' " 
(Selby.)  These  be  inserted  on  jearl;  stocks  which  grew  in  pote,  the 
TBgetation  of  which  had  been  retarded  by  exposing  them  during  the 
spring  and  early  part  of  the  summer  in  a  northern  aspect,  until  the 
above-mentioned  buds  were  formed  on  tbe  current  year's  eboots  of 
the  trees  intended  to  be  propagated,  when  the  pots  containing  the 
Toung  planta  were  brought  into  a  forcing-house,  and  there  budded. 
There  is  DO  tree  that  requires  less  pruning  than  the  walnut,  and  where 
large  bnuiches  are  out  off  it  is  almost  invariably  followed  by  a  decay 
of  the  tree  at  the  spot  where  absdaaiou  was  performed.  The  best 
■oil  for  the  walout  is  a  deep,  atiffiah,  drj.bottomed  loam.  It  will 
thrive  however  almost  anywhere,  provided  the  soil  is  &ee  &om  stag- 
nant moisture.  The  best  fruit  u  obtained  &om  tree*  growing  on 
oalcareous  soils. 

Previous  to  the  time  of  the  publication  of  Nuttall's  '  Qenen  of 
North  American  Plants,'  the  varioua  species  of  North  American  troes 
called  Hickory  were  regarded  as  speoieB  of  the  genus  Juglatu.  Theea 
Muttall  referred  to  a  new  genus,  Caryn.  [CiBIi.]  There  is  another 
species,  formerly  referred  to  /unions,  and  called  J.  ^Tuini/oiio,  that 
Eunth  has  made  into  a  genua  called  Pttratarya.  It  differs  from 
JugloM  in  its  fruit  having  two  winga,  and  in  the  embryo  not  being 
accompanied  by  albumen.  It  ia  a  native  of  moist  woods  at  tha  foot 
of  the  Caucsau^  and  hence  called  P.  Caucaiiat.  It  is  a  small  tree 
with  aa  ample  bushy  head,  attaining  a  height  of  30  or  40  feet  Its 
Isaves  are  utarnats,  very  IsJve,  commonly  naving  IS  leaflets,  which 
are  oblong,  denticulate,  with  blunt  teeth.  Each  of  the  Leaflets  has 
one  of  the  aidea  ahorier  than  the  other.  It  baa  not  been  much  planted 
In  Onat  Britain,  but  is  well  adapted  for  small  gardens  and  orboratuma 
M  an  sxampls  of  the  natural  orxler  Juglandatttt. 

(Lotidati,  Jrb.  tt  Frvi.  Brit. ;  Selby,  BrititK  ForM-Trta  ;  Burnett, 
Ottlinaaf  B«laat!  Hichauz,  AortA  American  Sj/ivaj  Snesdlvpadia 
<^  Garienifig.) 


JUNCiOmACEA  3M 

JUOULATt  VEINS,  the  Urge  venous  trunks  by  which  tha  grwatsr 
part  of  the  blood  is  returned  to  tha  heart  afler-having  circuU^d  in 
the  head,  face,  and  neck.  There  are  two  oo  each  aide,  an  eitemkl  or 
euperfldsJ,  and  an  internal  or  deep.  The  external  jugiitar  lies  on  each 
side  juat  under  the  skin,  and  extends  from  near  the  angle  of  tha  jaw 
to  the  middle  of  tha  clavicle,  behind  wtiich  it  opens  into  the  sub- 
clavian vein.  It  conveys  the  blood  of  the  confluent  streams  from  the 
jaws,  temples,  and  front  and  aides  of  tha  neck,  and  of  some  of  those 
trom  the  face.  The  internal  jugular,  which  is  bi  Urger  than  the 
aitemal,  lies  deep  in  the  neck,  by  the  side  of  the  carotid  artery.  It 
receives  all  the  blood  from  the  skull  and  tbe  brain,  from  the  eyes  and 
ears,  and  from  tbe  scalp,  face,  tongue,  palate,  pharynx,  Ac.  Tba 
internal  jugular  veins  extend  Sroai  the  base  of  the  skull  just  in  front 
of  the  vertebral  column,  down  tbe  neck,  to  some  depth  behind  the 
clavicles,  where  die;  unite  with  the  subclavian  veins,  by  which  all 
the  blood  ia  brought  Irom  the  arms  and  upper  part  of  the  cheat  and 
neck  to  form  the  venie  innominatte,  which  by  their  union  form  tbe 
vena  cava  superior,  which  opens  directly  into  tha  tight  auricle  of  tlia 
heart    THbabt.] 

JULIS,  a  genus  of  Fishes  belonging  to  the  £unily  ZobridiE.  Tho 
bead  is  smooth ;  cheeks  and  gill.covsrs  without  acalea,  the  lateral  line 
bent  suddenly  downwards  when  oppoaite  the  end  of  the  dorsal  fine. 
Id  other  respects  this  genus  resembles  Lohnu.  [LaSKUUc]  An 
example  of  a  very  beautiful  species  of  this  genus,  known  under  tba 
name  of  the  Balnbow-Wrasse,  was  described  by  Donovan  as  taken 
off  the  coast  of  Cornwall.  It  is  the  J.  Medilaranea  of  Eisao,  tbe 
/.  tniigarit  of  Fleming  and  Cuvier.  This  fish  is  moat  remarkable 
for  ita  varied  colours.  Its  back  ia  greenish-blue ;  tbe  longitudinal 
band  ia  orange ;  beneath  that  are  lilac-coloured  bands  on  a  silvery 
ground  ;  the  head  is  varied  with  brovni,  yellow,  blue,  and  silver ;  the 
doraal  in  orange,  with  a  purple  spot  on  Vae  membrane  connecting  tha 
three  spinous  raya.     (Tarrell,  BritiA  FiAa.) 

JUNCA'CEiE,  Rtuha,  a  small  natural  order  of  Endc^enoua 
Plants,  so  named  from  Jtaiciu,  the  Rush,  whioh  is  oonsideTed  ita  type. 


propriety  considered  a  section  of  IMiatta  than  a  sepan 
It  forms  one  uf  the  transitions  from  complete  Gndogens  to  the  imper- 
fect glumaoeous  form  of  that  clasa.  The  species  are  chiefly  found  in 
the  colder  parts  of  tbe  world,  some  even  in  the  coldeat ;  two  existing 
in  the  ungeoial  climate  of  Melville  Island,  Some  however  are  known 
tha  tropics.    Eight  are  mentioned  as  inhabiting  the  tropical  porta 


JUNCAQINA'CE^,  Amv-Orattt,  a  small  and  unimportant 
Older  of  Endwenous  Planta,  consisting  of  marsh  plants  wiUi  thin 
minute  scaly  flowers  formed  of  S  sepals,  3  petals  and  as  many  i 
stamens,  which  are  opposite  them.  'Their  ovariea  are  S  or  0  in  J 
number,  contain  each  one  or  two  ssoending  ovules,  and  when  ripe 
form  a  dr;  fruit.  The  embiyo  has  a  lateral  slit  for  the  emission  ot 
the  plumule,  on  which  account  they  are  regarded  as  allied  to  A  ruaa. 
Tha  genus  SthauAaria  is  a  transitmn  from  ArrowXJIrasaaa  to  Rushes. 
Trigtockm  is  the  commonest  genus  of  the  order,  and  iohablta  tbe 
fresh  or  salt  marshes  of  most  parta  of  Europe.  Harshf  places  in 
most  parts  <rf  ths  world  majr  be  expected  to  indicate  tnoes  of  tliii 


I,  TViflaekbi pabutre  1 
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Potamogao%  ocean  in  ditches  and  Bwampa  ai  far  aorUi  aa  loaLtDiL 
Tbe  root  uf  Patamogtlim  natoM  U  uid  to  be  ealaa  Id  Siberia ;  the 
foliage  of  othen  ia  regarded  aa  a  atn'tio-    Then  are  T  geoeis  and 

JUNCALES.    [EinjoomsJ 

JUNCna,  a  geaua  of  PlaDta  balongiiig  to  the  Datural  ordei 
Jtneaeta,  Tbia  genua  is  diatingiuihed  by  ila  inferior  perianth,  com- 
poied  of  6  glunuKOOUB  tearaa ;  ita  S'Cellsd  S-valTsd  capaulee,  the 
aeed-betuing  disaepimenta  of  tha  Talvea  being  in  their  middle.  The 
epaciea  are  numerona,  and  are  found  moetl;^  in  moiit  bogrf  situationa 
ID  the  colder  parte  of  the  world  ;  nveral  ore  however  wiabitanta  of 
tropical  ragiona. 

/.  ^iinw,  the  Soft  Rush,  and  J.  can^omeratru,  the  Common  Buih, 
are  UMd  in  many  parte  of  the  oountrj  for  plaiting  into  mate,  ohaii^ 
bottoma,  and  for  conitructing  inukll  toy-baaketa.  The  wicka  alao  of 
the  candlaa  known  aa  nuh-caudlea  are  made  from  the  pith,  or  more 
properly  speaking  the  aoft  inner  portion  of  the  stem  of  the  game 
■peciea,  wliich  ia  diiefl;  oompoesd  of  cellular  tiaene.  The  apeoies  il 
CTiltiTated  io  Japan  lite  rice  entirely  for  making  flooi^mata. 

Ruahea  of  Tariona  kinds  form  freqaentlv  very  troubleaome  waedi 
in  agriculture.  They  grow  beet  on  rioh  land  that  ia  wet  and  cold. 
Th^  may  be  deitroyed  by  corering  them  over  nith  dry  material*  of 
Tirioua  kinda,  aa  aahea,  lime,  and  drift  from  roads ;  but  the  beet  mode 
of  getting  rid  of  them  ia  to  foil  them  ap  by  the  roots  in  the  aummar, 
and  after  letting  them  lis,  fbr  a  fbrtnight  or  three  weeks  to  dry  to  bum 
them.  This  boweTer  will  be  found  only  a  tdmporary  mode  of  gettiag 
rid  of  them  unleaa  the  ground  on  which  they  grow  is  well  drained. 

JONQEBUANHlA'CEie,  Seaie  Motta,  a  rather  eitensiva  natural 
order  of  Ccyptngamic  Placta,  or  Acrogene,  rceembling  moaaea  in 
appamnes,  but  very  diitlnot  from  them  in  many  points  of  atmctore. 
Their  foliage  ia  much  mora  cellular ;  their  seed-Teasel,  or  theca,  splita 
into  four  valves,  has  no  operculum,  and  ioatead  of  a  central  column 
haa  a  number  of  tnbea,  each  furniahed  internally  with  a  double  elaatio 
•pinl  thread,  and  called  an  elater,  to  which  the  ipoiea  stick,  and  by 
tha  aid  of  which  th^  are  auppcwed  to  be  diapnasd.  The  apectce 
inhabit  the  trunka  of  treea,  damp  earth,  or  even  the  young  ahoota 
and  leavea  of  other  planta  in  hot  moiat  climaMs.  Some  have  ibe  atom 
and  leaf  formed  into  a  frond,  or  thallus,  resembUog  that  of  a  lichen, 
bnl  more  oommonly  the  apeciea  have  leaves  with  atipulee  at  their  bane. 
A  large  nnmber  of  genera  has  of  late  been  formed  out  of  the  old 
genua ^(mjrTnaMMa,  but  the  opinions  of  botaaista  are  mtich  divided 
ai  to  the  value  of  thiee  new  divisions ;  and  they  have  not  baen 
genenlly  adopted.  Hooker's  'Monograph  of  tha  British  Junger- 
mamiiB'  givea  a  valoable  aeoount  of  the  apeoiea  inhabiting  these 
Uaoda.  A  more  raoent  account  of  tha  whole  European  genua  ia  to 
be  found  in  Nees  von  Esanbeck's  '  Ifaturgeachiohte  dar  Europdiachen 
Leberaooaa,'  3  vols,,  8vo.,  with  platea. 
"^^  '  "  nnopata of  the  genera : — 


HaUia. 

Codtmida. 

Geocalycida. 

Oo«sslanikiu. 

Zgamia. 

OioccUyx. 

Soccosfna- 

PnMania. 

jMgermmmidiE. 

PAjnoncmttM. 

PtytKa«Uuu. 

ChMoKSpl^m. 

Mad^heca. 

J/arponttut 

Rad*la. 

Ptitida. 

LophoeoUa. 

/»njrerma»Bia 

Trie/uKaOa. 

Fta^ochiii^ 

Smdtntra. 

AlUnUoria. 

Schitma. 

Acrobolbot. 

Saraucyphm. 

(^«™^™.«. 

Ha-pttium. 

Anthottnt. 

MonocUa. 

Kf 


SnlMTder  Jwigermannere. 
Mttytrida.  Baplolaenida. 

UUt^enA.  Blatia. 

Aaemidie,  Simfhuogyna, 

IVwAaXyZiHw.  P.Jfiix. 

iMMTif  JOi/lMUltiiiia. 


Jimfirmamin  itrmamia,  ilgUj  nagnlSrd. 
I,  a  branch  la  rmll ;  I,  a  leaf,  with  tori  upon  il ;  3,  (he  eentenb  of  Ibna 
aorl ;  4,  tbo  laljptra,  before  it  ti  buirt  by  the  theca ;  S,  aboitlTe  Iheon,  tn  a 
Terr  jBoag  ilate  i  8,  eUleta. 

JUNIPER     [JuHirsBna.] 

JUNI'PEKUS,  a  genua  of  hardy  evergreen  woody  Planta,  beloDg- 
ing  to  the  natural  order  Caniferir.  Its  distinctive  chsncter  conaiata 
in  Its  female  fmctiScatiOD  beios  succuleat,  conaolidnted,  and  reduoed  in 
tbe  number  of  ita  parte  below  what  ia  visuiil  in  tha  order  to  whieh 
the  genua  belong!.  Like  other  Conifcm,  ita  frnit  is  compcaed  of 
scales  representing  carpels  spread  open,  and  collected  in  a  aplral 
manner  round  s  common  aiia.  But  they  are  not  more  than  six  in 
number,  generally  three,  and  when  ripe  are  fleshy,  and  consolidated 
into  a  body  reacmbliag  a  drupe.  In  the  language  of  the  Fharmaoo- 
pteia  they  are  berries,  m  that  of  botanists  they  are  termed  OaUmli. 

About  20  speciea  are  known,  the  moat  important  of  which  an  tlM 
following  ;— 

/.  coauiHMli,  the  Common  Junipar,  Thia  ia  a  oommon  baah, 
nith  long  narrow  aharp-pointed  leavea,  which  are  ooiMave  and 
glaacous  on  the  nppar  aide,  but  coavex  and  green  «n  their  nnder, 
and  with  hlmH.ti  frnit.  It  grows  wild  in  all  the  northern  parts  of 
Europe,  nnd,<fui  ia  said,  in  North  Amsicaalao  and  the  noath  of  India, 
but  it  ia  doubtful  wUether  the  planta  eaUad  Jumper  by  teavatlan  in 
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the  Him&Uya  Monntaizui  are  not  some  other  8pecie&  OooaaionAlly 
the  Juniper  becomes  a  small  tree.  The  fruit  is  used  in  oonsiderabte 
quantities  in  the  preparation  of  gin,  and  in  medioine  as  a  powerful 
diuretic ;  a  kind  ox  beer  called  gen^vrette  is  also  obtained  in  some 
psrts  of  France  by  fermenting  it  with  barley.  The  words  'gin '  and 
**  Qeneya'  are  derived  from  the  French  name  of  this  species,  Gtenevre.  Oil 
of  Juniper,  obtained  from  the  (kUbuli^  is  said  to  i>e  a  useful  diuretic. 

/.  SMna,  the  Savin.  This  species  is  reaouly  known  from  the 
last  by  its  leaves  being  small,  scale-like,  and  pressed  dose  to  the 
stem,  besides  which,  its  fruit  Ib  a  light  bluiah-green.  It  forms  a 
compact  gloomy-looking  bush,  in  some  cases  spreading  near  the 
ground,  in  others  acquiring  the  stature  of  a  low  tree.  It  is  found 
wild  in  the  middle  of  Europe  and  the  west  of  Asia,  inhabiting  the 
most  sterile  soil,  and  is  frequently  met  with  in  this  country  in  shrub- 
beries. Like  the  common  Juniper,  it  is  a  diuretic  and  uterine 
■timulant.  For  this  purpose  it  is  often  used  criminally,  but  whilst  it 
often  destroys  life  it  seldom  accomplishes  the  object  for  which  it  is 
taken.  Oil  of  Savin  is  a  local  irritant,  producing  blisters  when  applied 
to  the  skin ;  taken  internally  it  is  dra^o  and  emetic. 

/.  Virginiana,  the  Red  Cedar.  Notwithstanding  its  popular 
name  this  is  not  generally  the  plant  that  yields  the  cedar  wood  used 
by  cabinet-makers  and  pencil-manufacturers,  the  Bermuda  cedar 
being  principally  so  employed ;  its  timber  however  is  of  great  excel- 
lence and  durability.  It  is  a  native  of  North  America,  from  Cedar 
Island  in  Lake  Champlain  as  far  as  the  southern  side  of  the  Gulf  of 
Mexico,  chiefly  preferring  the  vicinity  of  the  sea.  In  general  it  is  a 
large  bush;  but  in  favourable  situations,  and  in  such  a  climate  as 
that  of  Virginia  and  Carolina,  it  becomes  a  tree  40  feet  high.  The 
branches  of  this  species  are  erect,  the  leaves  arranged  in  threes, 
small,  scale-like,  and  but  little  spreading;  the  fruit  is  deep  blue, 
covered  with  a  mealy  resinous  powder.  A  great  many  fine  plants 
occur  in  this  country;  it  is  not  however  with  us  an  object  of  any 
importance  to  the  forester,  except  for  the  sake  of  variety. 

/.  BermwUana,  the  Bermuda  Bed  Cedar.  Very  little  known  in 
Great  Britain,  in  cor  sequence  of  its  not  bearing  the  climate  without 
protection.  It  is  a  native  of  the  Bermudas,  where  it  becomes  a  lai^ge 
tree,  with  a  soft  fragrant  wood,  the  value  of  which  is  well  known 
from  its  use  in  cabinet-work  and  the  manufacture  of  pencils.  It  has, 
when  young,  long  narrow  spreading  leaves  growing  in  threes,  but 
on  the  branches  of  old  trees  mdj  become  shorter,  are  placed  in  fours, 
and  thus  give  the  shoots  a  four-oomered  appearance. 


Of  the  other  Junipers,  /.  exoeUa  and  /.  Okinaimi  are  handsome 
hardy  trees ;  /.  Luntanica,  the  Gk>a  Cedar,  is  also  of  great  beauty, 
because  of  its  drooping  habit  and  light  gray  branches,  but  it  will  not 
live  long  in  England  except  in  the  warmest  of  the  southern  counties; 
and  /.  Phcmicea  is  a  handsome  bush:  the  others  are  of  little 
moment. 

JUNKERITR    riBOH.] 

JURA  KALE,  the  Gcraum  equivalent  of  the  OoliUo  system  of 
England. 

JURGON.    [ZiBOONiA.] 

JUSTI'CLA,  a  genus  of  Exogenous  Plants  belonging  to  the  natural 
order  AeanthaeecB.  The  species  of  this  genus  inhabit  all  the  tropical 
parts  of  the  world,  preferring  however  damp  woods  to  dry  and  open 
plains.  It  is  especially  in  the  forests  of  Brazil  and  India  that  Uiey 
occur.  Many  of  them  are  never  woody,  some  are  bushes  or  small 
trees,  and  a  small  number  are  valued  by  gardeners  as  objects  of  oma- 
ment.  As  limited  by  Linnseus,  the  genus  comprehended  a  very 
discordant  ooUection  of  species ;  modem  writers  have  accordingly 
broken  it  up  into  many  new  genera.  As  now  limited,  Jutticia  itself 
scarcely  contains  a  plant  of  any  importance. 

As  among  the  species  now  removed  from  JutHcia  to  other  genera 
there  are  some  which  are  useful  as  medicinal  agents,  especi^y  in 
India,  it  may  be  as  well  to  mention  them  here,  instead  of  refening  to 
genera  which  are  not  yet  generally  known.  Thus  /.  ^dAotodo,  cele- 
brated in  Sanscrit  works  by  various  names,  as  Vidiumatri,  Vasika, 
&a,  has  been  called  Adhatoda  VtuHa,  and  is  chiefly  esteemed  as  a 
demulcent  in  coughs.  /.  ruuuia  is  now  Shinacanthng  community  and 
is  much  employed  in  Indian  medicine,  especially  for  the  cure  of  ring- 
worm and  other  cutaneous  affections,  mixed,  according  to  Dr.  Rox* 
burgh,  with  lime-juice  and  pepper.  It  is  also  one  of  their  remedies 
for  snake-bites,  but  is  no  doubt  inefficacious  for  such  purposes. 
Andrographia  (formerly  Jiuticia)  panicukUa  is  the  best  known  and 
probably  the  most  valuable  of  all,  as  one  of  its  names,  Muha-tita, 
implies  Chie(  or  King  of  Bitters ;  it  is  also  very  commonly  called 
KflJup-nath,  and  well  known  to  Europeans  in  the  peninsula  of  India 
by  the  name  of  Creyat,  or  Kreat,  and  has  been  prescribed  with  benefit 
as  a  bitter  in  this  country.  It  forma  one  of  the  ingredients  of  the 
Drogue  Amdre,  which  is  well  known  in  India,  and  atone  time  obtained 
considerable  repute  as  a  oure  for  cholera;  but  it  can  be  useful  only  aa 
a  stimulant  and  tonic. 


K 


KiEMPFE^IA,  a  small  genus  of  Indian  Sntomtnear,  or  Zingiberacece 
of  some  authors,  of  which  the  species  are  indigenous  to  the 
islands  of  the  Archipelago  and  the  southern  parts  of  the  continent  of 
India,  as  Bengal  and  the  districts  on  its  eastern  frontier.  All  are 
furnished  with  tuberous  roots  like  the  turmeric  and  ginger  plants. 
The  spikes  of  the  fiowers  are  short  and  rising  from  the  root,  in 
some  species  before,  inotlierB  with,  and  nestled  among  the  leaves ;  all 
are  highly  ornamental,  and  K.  n^wida,  called  by  the  natives  Bhooi 
Chumps,  or  Ground  Chumpa,  is  much  cidtivated  in  gardens  on  accoimt 
of  the  beauty  and  fragrance  of  its  flowers.  It  was  supposed  to  yield 
the  round  Zedoary  of  the  shops,  but  incorrectly,  as  Dr.  Roxburgh 
thinks,  since  he  considers  his  Curcuma  Zedoaria  to  be  the  plant.  So 
K.  CkUanga  was,  equally  incorrectly,  long  supposed  to  yield  the 
Galanga  of  the  shops.  [Galanoa.]  It  is  a  native  of  the  mountain- 
ous districts  beyond  Chittagong,  and  there  called  Kumula,  and  is 
cultivated  by  the  Mugs ;  by  them  it  is  sold  to  the  people  of  Bengal, 
who  use  it  as  an  ingredient  in  their  beteL  The  ix>ots  possess  an 
agreeable  fragrant  smell,  and  a  somewhat  warm,  bitterish,  aromatic 
taste.  The  Hindoos  use  them,  according  to  Dr.  Roxburgh,  not  only 
as  a  perfume,  but  also  medicinally.  The  roots  of  K.  anguttifolia  are, 
according  to  the  same  authority,  used  as  a  medicine  for  catUe  by  the 
people  of  Bengal. 
KAFFIR-BREAD  [Encefhalartos.] 
KAHAU.  [Nasalis.] 
KAIL,  er  KALE.  [Crambx.] 
KAKATERRA-TREE.    [Dacrtsxitil] 

KAKOXENE,  a  Mineral  occurring  in  small  cxystals,  which  appear 
to  be  6-sided  prisms  terminated  by  pyramids,  disposed  in  radiating 
tufts.  The  colour  yellow  of  several  shades,  and  sometimes  brownish- 
red.  The  lustre  silky,  sometimes  adamantinai  Adheres  to  the  tongue, 
and  has  an  earthy  smelL 

It  occurs  in  clayey  brown  iron-stone  at  Zbirow,  in  Bohemia.  Analysis 
by  Steinman : — 

Phosphoric  Acid 17*86 

Fluoric  Acid  and  Water        ....    25*95 

Peroxide  of  Iron 86*82 

Alumina        •.*....    1001 

SUioa 8-90 

Lime     •       «       • 0*15 

•69 


When  placed  on  a  hot  coal  it  emits  a  green  phosphoric  light,  and 
before  the  blow-pipe  on  charcoal  decrepitates :  witn  borax  forms  a 
deep  green-coloui^  glass,  and  with  soda  a  blackish  mass.  - 

KALE,  SEA.    [Crakbk] 

KALI,  the  name  of  the  Maritime  Plant  from  the  ashes  of  which 
soda  is  obtained  by  lixiviation ;  and  from  the  name  of  this  plant, 
with  the  Arabic  article  tU,  is  derived  that  of  a  class  of  substances 
possessing  peculiar  properties,  which  are  called  alkalies.  Kali  was  also 
formerly  employed  to  designate  the  alkali  Potash. 

KALIPTRITE,  a  Mineral  consisting  of  the  oxide  of  iron,  manganese^ 
and  zinc,  with  water  and  silica. 

KALMIA,  a  genus  of  Plants  named  by  Linnaus  in  honour  of 
Peter  Kalm,  professor  at  Abo  in  Finland,  belonging  to  the  natural 
order  Sricaoece,  It  has  a  small  5-leaved  calyx,  a  oyathiform  corolla, 
with  an  angular  very  open  limb,  having  10  niches  in  its  sides.  The 
capsules  5-ceUed  and  many-seeded.  The  species  are  evergreen  shrubs, 
with  alternate  or  verticillate  leaves. 

K,  latifolia  has  its  leaves  on  long  petioles,  scattered  or  three  in  a 
whorl,  smooth  and  green  on  each  side.  •  It  is  a  native  of  North 
America  fi:om  Canada  to  North  Carolina,  on  the  sides  of  stony 
hills.  It  has  various  names  in  the  United  States,  Laurel  Ivy,  Spoon- 
Wood,  Calico-Bush,  ftc.  The  flowers  are  red,  and  when  in  blossom 
have  a  very  elegant  appearance.  The  leaves  of  this  species  are  aaid 
by  Barton  to  be  poisonous  to  man  and  beast^  but  their  action  can 
be  but  feeble  and  unimportant,  for  animals  are  known  to  feed  on 
the  plant  without  any  evident  effect  Bigelow  however  states  that 
the  flesh  of  pheasants  having  eaten  this  plant  has  produced' some 
cases  of  severe  disease  attributable  to  this  cause  alone.  The  flowers 
of  the  K.  laHfolia  exude  a  large  quantity  of  sweet  nectarous  juice, 
which  is  greedily  collected  by  bees  and  wasps,  but  the  honey 
fcrmed  from  it  is  injurious  to  man,  and  the  juice,  if  swallowed  by 
itself,  will  produce  an  intoxication  of  an  alarming  kind.  A  brown 
powder  which  adheres  to  the  shoots  and  bran^es  is  used  as  a 
sternutatory  by  the  Americans. 

K.  angustifoiia,  Haulm-Leaved  Kalmia,  has  petiolate  leaves,  scat- 
tered  or  three  in  a  whorl,  oblong,  obtuse,  rather  rusty  beneath; 
corymbs  lateral,  bracts  linear;  peduncles  and  calyces  clothed  with 
glandular  pubescence.  It  is  a  native  o£  North  America  from  Canada 
to  the  Carolinas,  in  bogs  and  swamps,  and  sometimes  in  dry  moun- 
tain landk    It  is  a  shrub  7  or  8  feet  u  height^  with  duk  zed  flowers 


ni  KAUHBRERITE. 

It  ia  oUed  Sheep-I^urel  in  MorUi  Amerio,  u  it  ii  mppoMd  to  ba 
*ery  i^juriout  to  sheap.  S«Tenl  Turietiea  of  thia  pUat  with  lightar 
uid  dufcer  floweri  hkie  been  deioribed.  Than  u«  seranl  othsr 
■psdn,  *U  of  tbem  uUtm  of  North  AmarioA.  Thoy  are  kll  rsnuvk- ' 
■Ilia  for  tha  imtalulitf  of  thair  tkTHfmi|  and  aach  of  tha  ifauDen* ' 
hu  a  little  oavity  formed  for  it  in  tha  ooiolla,  to  ■erra  aa  a  pro- 
tection to  tha  anthan. 

They  are  bandaoma  ahiuba  when  in  bloiaom,  and  are  great 
&n>Dntca  in  ptidana  and  ahrabbcriea.  Thsy  groir  beat  in  a  peat 
•oil,  or  thar  may  be  planted  in  a  vaiy  aandy  loam  or  Tegetabla 
mould.  Tbey  may  be  propagated  by  layon  or  weda.  When  ths 
•eeda  are  lued  thay  ahoold  be  aown  early  in  the  apring  in  CM  pana 
or  poto  filled  with  peaVearth,  and  vary  slightly  ooTared  over ;  the 
pota  may  be  then  let  in  a  oloae  fnme,  or  in  the  front  of  a  hothouaa, 
till  tha  planta  oome  up,  when  they  may  be  tnnaplanted  to  other 
poll,  which  ahould  itand  in  a  cloae  /rame  till  they  have  atmak  root; 
th^  ahould  then  be  hardened  to  the  air  by  degrees 

{Don,  JUtMamydtotu  PlajiU  :  Burnett,  Oittliim  if  Bola»y.) 
KAHHERERITB,  a  Hinaiml,  oonaiatinK  of  a  hydroua  ailicate  of 
alumina  aad  magneaia  which  oocun  oryitaUiied  and  maaaiis.  Tha 
eommoD  form  of  tha  crystal  ia  a  (-aided  priam.  The  claankge  ii 
perpendicolar  to  the  axis  only.  Cleavage  planei  have  a  (Marl;  luatre. 
Colour,  that  of  aoma  eryatala,  whioh,  by  daylight  ii  >o  ilark  that  their 
red  oolooT  ia  aoarcely  peroeptibla,  ^peara  by  sandlelight  qoita  lad. 
llaaaiTO  lariaty,  nauallj  oompoaed  of  fine  lamina.  The  oolooia  are 
■omatimea  dan  violet-Uue,  aomatimaa  yallowiah  or  graaniah,  or 
Knaniah-wliita.  Tianalnoant  on  tha  edgaa,  particularly  after  immeraion 
m  watar.  Fraoinn  oompact,  fln»gninad,  beooming  aplintary  or  leafy 
on  the  leaa  oompaol  Tanstiea  ;  Seiible.  DuU,  or  of  a  greaay  luatr^ 
often  gliataning.  When  aciatched  it  givea  a  light  peach-blcoaom  red 
or  almoat  white  atreak.  Hardneaa  2'0  to  2-5.  Speoific  gravity  S-S*. 
Fonnd  in  tha  Ural  Uountaina.    Analyiia,  by  Hartwell : — 

SOin 37-0 

iJumina 14-2 

llagnaaM 81-5 

Ijma      ........      1'5 

Oiida  of  ChMmium l-O 

WaUi ISO 

98-S 

EAltOABOO,  the  common  name  of  the  animals  belonging  to  the 
genua  Maemxtt,  and  the  bmily  Marrtjpiata,     [MABauPIATA.] 
KANOAROO-RAT.    [Uabsuputa.] 
KAOLIN.    [CLal;  FtUFAB.] 

KARPHOLITE,  a  Uinenl  which  oocnri  in  mlnula  orystala  and 
In  nallat«d  dlky  flbrea.  It  acratehea  fluoiMpar,  and  is  aoratchad  by 
fblapar.  Colour  wax  or  atraw-yellow.  Luatre  of  thd  ciyitala  vitraona ; 
of  tha  fibres  silky.    Specific  gtayity  2-93. 

Before  tha  btow-pipe  on  ehkrooal  it  fuaea  into  a  dark  glsv,  which 
bacomea  daA«r  in  the  interior  flame.    With  borai  it  malta  into  a 
transparent  glaas,  which  iu  the  sxtericr   Same  baa  a  manga: 
colour,  and  Ui  the  interior  becomes   gi«eniafa.      The  following 
koalyaaa  by  Stromeyer  and  Steinman : — 

EtroneTer.  SUlanu. 

Silica Seifit  37-53 

Alumina  ....        28-669  2S-18 

Oxide  of  Kanganeaa    .    .        19160  17-09 

Oxide  of  Iron  .        .        .         3-290  f-Bl 

Lime 0-271 

Fluoric  Aoid    ,       .  1-4T0 

Water 10780  ll-SS 

SS'794  98-10 

EARPHOSIDEBITE,  a  Uineral  oonatsting  of  a  hydroua  phosphate 
of  iron,  which  occura  in  reniform  nuusea.  Ita  structure  ii  gnaular, 
compact.  Fraotore  nneren.  Hardneaa  4-0  to  4-S.  SpcciGc  gravity 
25.  Colour  pale  and  bright  atraw-yellow,  and  streak  tha  aamv. 
Lustre  reuoooa.  Feela  greaay.  Opaque.  Whan  heated  in  a  tube 
giTei  off  water,  and  a  Ti^nr  which  reddens  litmus  paper. 

Before  ths  blow-pipe,  per  se,  it  beoomea  black,  and  melta  into  a 
globule  which  obeys  tha  magnet;  with  salt  of  phoaphorus,  it  forms 
a  1>1ack  acoris.    It  ia  found  at  Labrador. 

KAWHIKPINE.     [AoiTBis.) 

KECEC3,  the  dried  stalks  of  hemlock,  cow  parsley,  &0. 

KELLIAD^li,  a  family  of  mioute  SfaUuica  belonging  to  ths 
LamnllibraQcbiate  A  aphala.  Forbee  and  Uaoley  place  thia  famUy 
lietwcen  Luciaida  and  Cvcladida.  Tha  Bntijth  Sdliata  emtraco 
ttie  e,eatTi,  Mojitacula,  Turtouia,  SiUia,  Leplon,  and  Oalamna. 
[HoNTACaTA;  Tdhtoiiia;  Lxron.]  The  genus  Sellia  haa  two 
Briliab  representatives,  K.  luborbuMlaru  and  K.  nitida.  They  are 
small  but  elegant  biralTes,  living  in  the  crerioee  of  rocks,  or  on  ahella 
or  aea-woeds,  spinning  a  byaaui,  or  lying  free.  There  ire  about 
a  doien  apeciea  known  in  diflerent  paita  of  the  world.  Thia  genua, 
from  which  ths  family  takoa  ita  name,  waa  named  after  ICr.  Crl^elly 
of  Dablin. 

KEUAS.    rCAPBUL] 

KERMES-aiNEIuL    [Artwosi.] 

KBHODON  (F.  Cuvler),  ■  genua  of  SedmUa,  tmBag  In  aoma 


raapacta  reiemblanoa  to  that  of  Cot^  bat  diflbring  both  in  the  looo- 
motive  and  mastieatoiy  organs. 

Dental  Formula  :—IlieilOTa,  r  i  molan,  j 


TitOiol XirtitH.    F.  CnviR. 

The  molan  all  reaemble  each  oOisr,  and  are  compoaed  of  two  equal 
parts,  each  of  a  triangular  or  rather  cordiform  ahape,  united  oo  tha 
external  side  of  the  tooth,  and  aaparated  on  ita  internal  aiile.  Tbeaa 
triangles,  or  'hearts,'  sn  each  surrounded  by  thvir  enamel  and  filled 
with  bony  matter,  and  their  separation  producea  an  angular  notch 
partly  filled  with  cortical  auhgtance. 

When  F.  Cuvier  wrote  but  one  spsciea,  J.  Moco,  waa  known,  and 
tbis  waa  discovered  by  Prince  Maximilian  of  Neuwied,  and  notioed  by 
him  under  tha  name  of  Carta  rupatrii.  Ths  fur  ia  aah-gny  mixed 
with  reddiab-yellow,  blackiah  above  and  whitMi  below.  Size,  smaller 
than  that  of  tha  Guinea-Pig, 

Thii  apeciea  was  found  in  the  rocky  placea  of  the  interior  of  BraaU, 
near  Rio  San  Francisco. 

In  1886  Mr.  Bennett  exhibited  to  a  meeting  of  the  Zoological 
Sooiety  of  Loodon  a,  Rodeut  aeut  home  omung  the  aoiuiala  collected 
by  Captain  Phillip  Parker  King,  R.N.,  during  bis  aurvey  of  the 
Strait  of  Magalhaana,  and  preaeuted  by  him  to  the  Society,  whidi 
Ur.  Bennett  regarded  aa  a  aeoond  species  of  Kentdoa,  and  for  which 
he  proposed  tha  name  of  K.  Kingii.  It  was  chiefly  diaUnguiahahlu 
from  that  diacovered  by  Prince  Maximilian  by  ita  more  unirorm 
colour.  Exoepting  a  alight  daoh  of  white  behind  the  ear,  and  a  longer 
Una  of  the  aame  colour  marking  the  edge  of  each  branch  of  tha  lower 
jaw,  tha  animal  is  entirely  gmy  ;  the  upper  surface  being  distinguiahad 
from  the  under  by  a  greater  depth  of  tint,  and  by  the  intermixture  of 
a  free  Rriasliog  of  yellow  and  black.  The  otowna  of  tha  molar  teeth, 
aa  in  tha  typical  apeciea,  couaiat  of  bone  surrounded  by  two  trionglea 
of  enamel,  the  baaes  of  which  are  connected  by  a  abort  line  of  enamel 
paasing  from  one  to  the  other,  all  the  lines  being  olender  and  sharply 
deflued. 

Thia  apeciea  wsa  found  at  Port  Deairs,  on  the  eaaleni  ooaat  of 
Patagonia.    ('  ZooL  Proc.,'  1835.) 

Mr.  Waterhousa  refers  the  genua  Etrodm  to  Co™.     [HiaTWOlD*] 

KEROLll'E,  a  Mineral,  cuuaietlrg  of  a  hvdrous  ailicata  of  alumina 
aaJ  nisgnesia,  which  occura  maaaLtu  and  rauJbrm.  Structure  lamellae 
or  compact,  Colour  white,  yellow,  or  grtoo  ;  atreak  white.  Fracture 
conchoidaL  Hardness  2'0  to  2-25.  Luatre  vitreoua  or  reaiaoui. 
Traniporent,  tranaluoeot.  Specific  gravity  S-O  to  2-S,  FeeU  graaav, 
but  does  not  adhere  to  the  tongue.  It  ii  found  at  Frankenstein  m 
Sileaia,  and  at  Zbblitz  in  Saxony,  and  also  in  Now  York  and  Hew 
Jaraey,  United  Statea.    The  following  it  an  auolysis  by  FfoGT: — 

^oa 37-95 

Alumina 12-lB 

UngDsaia  .        .    10'D3 

Watar .    .    3100 

97-15 
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KESTREL. 


KOBELLITK 


n« 


KESTREL.    [Faloonida] 

KEUPERy  in  Qwlogy,  the  German  tenn  for  the  upper  portion  of 
the  New  Red-Sandetone  formation.  It  is  Buppoeed  by  some  geologists 
that  certain  sandstones  in  Warwickshire,  Worcestershire,  and  other 
parts  of  England,  correspond  to  this  group  of  strata.  Remains  of 
reptiles  are  said  to  have  been  found  in  it  near  Warwick. 

J^HATA,  a  genus  of  Plants  of  the  natural  family  of  CedrdaotOB^ 
which  is  often  made  a  tribe  of  the  Mdiacea,  Kkaya  contains  only  a 
single  species,  JT.  Senegaleniit,  which  has  been  well  figured  in  the 
'Flore  de  Senegambie,'  i  t.  82.  It  forms  one  of  the  largest  and 
handsomest  of  the  trees  which  are  found  along  the  banks  of  the 
Gambia  and  in  the  valleys  near  Cape  Verd.  It  attains  a  height  of 
from  80  to  100  feet)  and  is  also  one  of  the  most  common  of  the  trees 
of  the  forest,  being  called  Cail  by  the  negroes,  and  Cail-Cedra  by 
Europeana  The  wood  is  of  fine  quality,  reddish-coloured  like  that 
of  mahogany,  which  belongs  to  the  same  natural  family.  The  bark  is 
remarkable  for  its  Uttemess  and  febrifuge  properties,  and  is  taken  by 
the  negroes  in  the  form  of  infusion  and  decoction,  as  a  cure  for  the 
fsvers  so  prevalent  in  their  country. 

KIAKG.    [EQX7ID&] 

KIDNEYS  are  two  glands  lying  in  the  lumbar  region,  on  each  side 
of  the  spinal  column.  They  are  composed  of  numberless  and  delicate 
tubular  ramifications,  on  whose  walls  there  is  a  fine  network  of  capil- 
lary arteries  and  veins,  and  which  are  all  collected  into  one  mass  of  a 
firm  fleshy  consistence,  inclosed  in  a  fibrous  capsule. 

The  ureter,  through  which  the  urine  secreted  by  the  kidney  is 
conveyed  to  the  bladder,  dilates  at  its  extremity  into  a  wide  pouch, 
the  pelvis  of  the  kidney,  which  is  divided  into  several  portions  called 
calyces.  Into  each  calyx  a  nipple-like  process,  or  papilla,  projects,  at 
whose  extremity  there  are  several  minute  orifices,  each  opening  into 
a  very  fine  canal,  which,  as  it  is  continued  into  the  substance  of  the 
kidney,  ramifies  and  becomes  tortuous.  On  all  these  canals,  or  tubuli 
urinif^ri,  minute  bloodvessels  ramify,  and  secrete  the 'urine,  which  is 
conveyed  from  the  tubuli  into  the  calyces,  and  from  them  through  the 
pelvis  and  the  ureter  into  the  bladder. 

The  papillse,  and  the  conical  bodies  called  pyramids,  of  which  they 
are  the  extremities,  being  chiefly  composed  of  the  excretory  canals, 
are  nearly  white,  and  of  a  firm  dense  structure ;  but  as  the  tubuli 
ramify,  their  branches  separate  in  a  somewhat  radiating  manner,  and 
the  bloodvessels  filling  the  intermediate  spaces  between  them  give  to 
all  the  exterior  part  of  the  kidneys  a  deep  red-colour,  and  a  softer 
and  more  fleshy  consistence.  Hence  the  kidney  is  generally  described  as 
divided  into  a  cortical,  or  vascular,  and  a  medullary  or  tubular  portion. 

The  general  structure  of  the  kidney  may  be  best  shown  by  making 
a  section  from  its  convex  border  into  the  pelvis.  The  surface  of 
each  part  then  presents  several  whitish  conical  bodies,  the  pyramids, 
whose  rounded  apices,  the  papillse,  project  into  corresponding  tubular 
calyces,  and  whose  bases  are  surroxmded  by  the  vascular  cortical  sub- 
stance. In  the  latter  no  distinct  arrangement  of  vessels  can  be  seen, 
but  there  are  scattered  irregularly  through  it  minute  granular  bodies 
called  the  acini,  or  corpuscles  of  Malpighi,  which  are  composed  of 
delicate  tortuous  arteries. 

In  the  early  embryo  of  Mammalia  each  papilla,  with  the  tubules 
opening  on  it  and  its  bloodvessels,  forms  a  separate  body ;  but  during 
growth  the  several  renculi  are  united  into  one  mass,  their  originid 
separation  being  however  indicated  by  the  more  or  less  deeply  lobulated 
form  of  the  organ  in  various  animals,  and  occasionally  in  man. 
[Ukike.] 

KILLAS,  the  local  name  of  a  group  of  rooks  in  Cornwall,  ranked 
by  geologists  with  the  Clay-Slate,  or  Grauwacke  Slate  of  other 
countries.  The  term  is  •perhaps  most  properly  applied  to  denote 
fissile  argillaceous  rocks,  such  as  are  tisually  called  clay-slate ;  but  it 
Is  often  extended  to  other  earthy  compounds  allied  to  these  by  geolo- 
gical position.  (Conybeare, '  Ann.  PluL,'  new  series,  vol.  vi.)  Near 
granite  the  Killas  is  supposed  by  many  geologiBts  to  imdergo  great 
alterations  of  character,  to  become  '  metamorphic,'  so  as  to  assume 
more  or  less  of  the  characters  of  pyrogenous  rocks.  In  these  '  altered ' 
rocks  lies  a  great  part  of  the  mineral  wealth  of  Cornwall ;  tin  and 
copper  veins  abound  in  them,  as  well  as  in  the  contiguous  granite,  to 
whose  influence  their  mineral  characters  are  ascribed.  Dr.  Borlase,  in 
his  work  '  On  the  Geology  of  Cornwall,'  assigns  to  these  rocks  the 
title  of  Comubianite, 
KILLBRICKENITE.    [Antimont.] 

KILLENITE,  a  Mineral  which  occurs  both  crystallised  and  massive. 
The  crystals  are  imperfect :  the  primary  form  appears  to  be  a  rhombic 
prism.  The  cleavage  is  parallel  to  the  lateral  faces  and  short  diagonal 
Fracture  uneven.  Structure  lamellar.  Colour  greenish  and  brownish- 
yellow.  Streak  yellowish-white.  Lustre  glimmering,  dull,  vitreous. 
Translucent.  Opaque.  Specific  gravity  2*698.  Hardness  4*0 ;  scratched 
by  the  knife.    Frangible. 

It  occurs  in  granite  vems  at  Killeny  near  Dublin,  and  is  stated  by 
Dr.  Thomson  to  consist  of — 

Sflica 49-08 

Alumina 80*60 

Potash 6*72 

Oxide  of  Iron «-27 

Water ,    10*00 

98-67 


By  the  blow-pipe  ;t  becomes  white^  sweUs  up,  and  fuses  into  a 
oolourleas  enamd. 

KING^RAa    [Ldculub.] 

KING-FISH.    [Lampbib.] 

KINGFISHERS.    [HAL0TOinD&] 

KINGLET.    nKBOULUB.] 

KINGSCLERE,  a  village  in  Hampshire,  rematfatble  for  th«  «zhibi- 
tion  of  the  Greensand  Formation  in  the  midst  of  the  elevated  chalk 
downs,  on  the  line  of  an  anticlinal  axis  passing  east  and  west  The 
anticlinal  axis  passes  through  the  middle  of  a  valley  (henoe  oalled  a 
'valley  of  elevation')  in  which  the  greensand  appears ;  and  it  mi^t 
seem  on  a  first  view  that  tiie  discontinuity  of  the  ohidk  was  simply 
owing  to  elevation  and  fracture,  but  by  considering  the  areas  and 
slopes  of  the  strata,  in  plans  and  sections  on  a  true  scale,  ic  will 
immediately  appear  that  a  considerable  mass  of  chalk  must  have  been 
removed  by  denudation.  For  the  knowledge  of  this  interesting 
'  valley  of  elevation '  we  are  indebted  to  Dr.  Buckland.  ('  GeoL 
Trans.,'  2nd  series,  vol.  ii)  Sir  Charles  Lyell  has  oontemplated  it  in 
connection  with  the  more  extensive  denudation  of  the  Weald  of  Kent 
and  Sussex.    (PrindpUt  of  Oa>logy.) 

KINGS-SPEAR,  a  name  for  Arphoddvi  albus. 

KINIXT&    [Chblovia.] 

KINKAJOU.    [Yiyebbida] 

KINO.      [PTBBOOABFXm.] 

KINOSTERNON.    [Chblonia.] 

KIRWANITE,  a  Mineral  consisting  of  silicate  of  iron,  fte.  It  occurs 
filling  cavities  in  a  kind  of  basaltic  rock.  The  texture  is  fibrous,  fibres 
diverging  from  a  centre  and  forming  brushes.  The  colour  is  dark 
olivo^reen.  Opaque.  Hardness  2*0.  Specific  gravity  2*941.  It  is 
found  on  the  north-east  coast  of  Ireland.  The  following  analysis  is 
by  R.  D.  Thomson  :— 

Silica 40*50 

Protoxide  of  Iron 23*91 

Lime 19*78 

Alumuia 11*41 

Water .      4*85 

99*96 

KITE.    [Falconida] 

KITSAP,  the  Japanese  name  for  ketchup. 

KITTA.    [Cobvida] 

KITTIWAKE.     [Labidis.] 

KLAPA,  the  Malay  name  for  the  cocoa-nut 

KLIPPSPRINGER.    [AirriLOPBJB.] 

KNAPPIA,  a  genus  of  Plants  belonging  to  the  natursl  order 
Oraminacece,  It  has  an  infiorescence,  with  a  somewhat  one-sided 
raceme.  The  flowers  solitary ;  glumes  not  keeled,  and  blunt  It  has 
2  palese,  which  are  scarious,  very  hairy,  obtuse^  unequal,  and  without 
awns.    There  is  but  one  species  of  Knappia — 

K.  agroitidea,  an  elegant  but  very  smidl  grass,  with  a  small  fibrous 
root,  having  numerous  stems  and  short  rough  leaves.  The  spikes 
are  slender,  consisting  of  from  5  to  10  mostly  s^sile  alternate  spikelets. 
It  is  found  in  sandy  maritime  pastures,  but  is  a  rare  grass. 

(Babington,  Manual  of  Britiah  Botany.) 

KNAP-WEED.    [Cbntaurea.] 

KNAUTIA  (named  after  Christopher  Knaut,  a  German  botsnist), 
a  genus  of  Plants  belonging  to  the  natural  order  JHptaeeiB,  The 
inner  calyx  is  cup-shaped,,  with  radiant  teeth,  the  outer  one  forming  a 
thickened  maigin  to  Uie  germen.  It  has  a  4-fid  corolla,  a  fruit  with 
4  sides  and  8  little  depressions,  the  receptacle  with  spinous  scales 
shorter  than  the  involucre. 

JT.  arvensU,  the  Field  Scabious,  has  its  lower  leaves  simple,  the 
stem-leaves  pinnatifid,  the  inner  calyx  with  8  or  16  somewhat-awned 
teeth.  The  stem  rises  from  2  to  3  feet  in  height,  is  slightly  branched, 
and  with  but  few  leavea  The  flowers  are  purple,  in  large  convex 
long-stalked  heads.  This  is  tiie  only  British  species  of  this  genus. 
There  are  a  few  species  of  Knautia  natives  of  Europe. 

(Babington,  Manual  of  Britiah  Botany  ;  Don,  IHchlamydeout  Planta.) 

KNEBELITK    [Manoanesk] 

KNOT.    [Soolopacida] 

KNOT-GRASS.    rPoLTOONUM.] 

KNOTWORTS.    [Illkobbbacba] 

KNOWLTO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Eawunculacea,  It  has  5  sepals,  from  5  to  15  petals,  with  the  mai^gins 
naked  The  stamens  and  ovaries  numerous ;  many  1-seeded  succulent 
fruits,  not  pointed  by  the  style,  which  is  deciduous.  The  species  are 
1-seeded  perennial  herbs,  with  greenish-yellow  flowers. 

JT.  veiicatoria  is  a  plant  which  has  the  appearance  of  an  umbelli- 
ferous perennial  It  has  bitemate  leaves,  t|ie  segments  somewhat 
cordate,  rigid,  and  smooth,  the  lateral  obliquely  truncate  at  the  base. 
The  umbels  are  nearly  simple,  and  few-flowered.  The  leaves  are 
used  as  vesicants  in  the  Cape  of  Good  Hope.  There  are  four  other 
species,  natives  of  the  Cape  of  Good  Hope,  wher^  these  plants 
grow  in  abundance.  They  will  thrive  well  in  a  mixture  of  loam  and 
peat,  and  may  be  increased  either  by  dividing  the  root  or  by  seed, 

(Don,  JHchlamydeoui  Plants  ;  Lindl^,  Plwn  M$dica»^ 

KOALA    [Mabbupiata.] 

KOBELLITE,  a  Mineral  resembling  sulphuret  of  antimony^  but 
is  more  brIUiani    ^e  structure  is  radiated,  cryitallineb    Streak  and 
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KOBRESIA. 


LABLAB. 
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powder  black.    Specific  jsntyity  6*29  to  6*32.    It  is  found  in  the 
cobalt-mine  at  Hueua  in  Sweden.    Anailysis  by  Setterbeig : — 

Solphuret  of  Lead 46'S6 

Sulphuret  of  BiBmuth 3318 

Sulphuret  of  Antimony       ....    12*70 

Sulphuret  of  Iron 4*72 

Sulphuret  of  Copper 1*08 

Gangue 1*45 

99-49 

KOBRESIA)  a  genua  of  Plants  belonging  to  the  natural  order 
CpperaceoL  It  has  the  apikea  aggregate ;  the  lower  flower  pistiliferous. 
the  perigone  of  one  scale  inclosing  the  germen  and  covered  by  the 
^lume.  The  upper  flower  staminiferous  without  any  perianth.  There 
as  but  one  species  of  this  genus,  JT.  carieina,  which  hias  an  erect  stem 
from  6  to  12  inches  in  height,  slender  leaves  shorter  than  the  stem, 
from  4  to  5  spikes  aggregated  at  the  summit  of  the  stem,  and  from  6 
to  8  flowers.  There  is  often  an  abortive  atamen  at  the  base  of  the 
nutk  This  plant  is  found  throughout  Europe  and  in  Great  Britain,  on 
moors  in  Torkdiire,  Durham,  and  Perthshire.  (Babington,  ManucU 
of  British  Botany.) 

KOBUa    [A2mL0PE&] 

KOELE'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
CframinacetB.  It  has  unequal  glumes,  the  upper  one  with  2  or  8  ribs, 
shorter  than  the  spikelet,  which  is  compressed.  The  outer  palea  is 
nerved,  keeled,  and  acuminate ;  the  seed  loose,  and  the  styles  terminal 
There  is  but  one  British  species  of  this  genus : — 

JT.  erittata  has  a  compact  panicle,  spiked,  oval,  and  interrupted 
below,  the  outer  palea  8-ribbed  and  acute ;  the  leaves  narrow,  rough 
at  the  edges,  and  ciliated.  In  dry  places  the  leaves  are  much  shorter 
than  the  stem ;  in  damper  places  elongated,  and  often  neai'ly  as  long 
■s  the  stem. 

(Babington,  Ma$Mal  ofBritiah  Botany.) 

KOOIA.    [Cktacba.] 

KOLLYRITE,  a  Mineral  consisting  of  a  hydrous  silicate  of  alumina, 
vhich  occurs  massive.  Colour  white.  Fracture  earthy.  Nearly 
opaque.  Lustre  somewhat  vitreous.  Hardness  3*25.  Specific  gravity 
2*06  to  2*11.  It  is  found  at  Schemnitz  in  Hungary,  and  in  a  lead- 
mine  on  the  bank  of  the  river  Oo,  in  the  Pyrenees.  The  following 
analysis  is  by  Berthier : — 

SiUca 190 

Alumina 40*5 

Water '       .        .40*6 

100 

KONIGA,  a  genus  of  Plants  belonging  to  the  natural  order  Orwi- 
feng.  It  has  an  oval  compressed  pouch,  from  1  to  2  seeds  in  each 
cell,  simple  filaments,  and  8  hypogynous  glands.  But  one  British 
species  of  this  genus  has  been  discovered,  K.  mart^tmo,  which  is  a 
procumbent  plant,  with  bipartite  hairs,  linear-lanceolate  acute  leaves, 
oval  pointed  glabrous  pods.  It  is  the  Lobviairia  of  Koch,  and  the 
67yceofLindley.  The  flowers  are  white  and  sweet-scented.  (Babington, 
Mawiial  of  British  Botany.) 

KONIGITE,  a  Mineral  consisting  of  sulphate  of  copper  which  is 
insoluble.    Krinmgite  is  one  of  the  same  species. 

KOODOO.    [Ahtilopba] 

KRAMRRTA,  a  genus  of  Plants  belonging  to  tlie  natural  order 
PolyffalaeetE,  It  has  4  or  6  sepals,  irregular,  coloured,  spreading, 
deciduous ;  petals  6  or  4,  irregular,  smaller  than  the  calyx,  the  three 
inner  unguiculate;  stamens  1,  8,  or  4,  hypogynous,  unequal;  ovary 
1 -celled,  or  incompletely  2-celled;  style  terminal;  stigma  simple; 
ovules  in  pairs,  suspended.  Fruit  between  hairy  and  leathery,  globose, 
covered  with  hooked  prickles  by  abortion,  l-seeded,  indehiscent 
The  species  are  spreading  many-stenmied  undershrube.  The  leaves 
alternate^  simple,  entire,  or  8-foliate,  spreading;  racemes  simple, 
spiked. 

£,  triandra  is  found  on  diy  gravelly  and  sandy  hills  in  Peru,  flower- 
ing all  the  year  roxmd.  It  is  known  by  the  name  of  Ratanhy  Root 
It  is  a  suffirutioose  plant,  with  a  horiaontal  very  long  and  branched 
root,  with  a  thick  bark,  reddish-brown  outside,  red  iuide.'  It  has  a 
procumbent  stem,  much  branched  and  taper ;  the  branches  are  from 
2  to  3  feet  long,  when  young,  silky ;  leaves  alternate,  sessile,  oblong 
and  obovate,  acuminate,  entire,  hoary  on  each  side ;  flowers  solitary, 
axillary,  and  stalked ;  calyx  silky  externally,  smooth  and  shining  inside, 
of  tha  colour  of  lac  The  two  upper  petals  are  separate^  spathukte,  the 


two  lateral  roundish  and  concave ;  the  drupe  is  dry  and  hairy,  ban«d, 
with  dull  red  hooks.  The  extract  of  the  plsnt  is  styptic  and  tonic, 
and  operates  powerfully  upon  tumours,  resolving  and  restoring  tone 
to  those  parts.  When  administered  intemidly  the  extract  of  Ratanhy 
is  apt  to  be  rejected  by  th6  stomach  till  three  or  four  doses  have 
been  taken.  It  is  best  to  take  it  in  the  form  of  pills.  It  is  commonly 
used  in  Peru  as  tooth-powder.  This  genus  is  so  anomalous  iu  its  cha- 
ractera  that  a  distinct  family,  Krameriacdoe,  has  been  based  upon  it. 

(Lindley,  Flora  MedicaA 

KRAURITE.    [Iron.] 

KRISUVIGITE.    [KoNioiTB.] 

KROKYDOLITE,  a  Mineral  containing  silica  and  iron.  It  occurs 
asbestiform,  fibrous,  and  compact  Colour  lavender  or  indigo  bltte. 
Streak  lavender  blue  or  leek  green.  Lustre  silky.  Opaque.  The 
fibrous  variety  is  flexible  and  elastic.  It  is  found  on  the  Orange 
River  in  Southern  Africa.  The  following  is  an  analysis  of  the  fibrous 
variety  by  Stromeyer  — 

Silica •.    51-64 

Protoxide  of  Iron 34*38 

Soda 7-11 

Magnesia 2*62 

Oxide  of  Manganese 0*02 

Lime 0*05 

Water 4*01 

99*83 

KUPFERINDIG  (Indigo  Copper,  Blue  Copper),  a  Mineral  which 
occurs  in  spheroidal  masses,  presenting  superficial  indications  of  ciys- 
tallisation.  Colour  dark  blue.  Fracture  uneveiL  Hardness  about 
2*0.  Lustre  faintly  resifious,  Opaque.  Specific  gravity  3*8.  It  is 
found  at  Sangerhausen  in  Thuringia,  and  idso  iu  the  volcanic  rocks 
of  Vesuvius,  in  black  or  greenish  blue  incrustations.  Its  analysis  by 
Walchner  affords — 

Sulphur 32*64 

Copper 64*77 

Iron 0*46 

Lead '.      1*04 

98-91 

KUPFERSCHAUH,  a  Mineral  containing  arsenate  of  copper,  which 
occurs  crystallised.  Primary  form  a  right  rhombic  prism.  Occurs 
in  rhomboidal  plates,  which  present  periect  cleavage  parallel  to  the 
faces  of  the  rhomb ;  generally  in  small  aggregated  and  diverging 
fibrous  groups  of  a  pale  apple-green  or  verdigris-green  colour.  Streak 
paler.  Hardness  1*0  to  1*5.  Lustre  pearly  on  the  faces  of  the  rhomb. 
Translucent  Flexible  in  thin  lamineo.  Specific  gravity  3*0  to  3*2. 
It  is  foimd  at  Matlock  in  Derbyshire,  in  the  Bannat,  at  Lebether  in 
Hungary,  in  Siberia,  the  Tyrol,  and  at  Saalfeld  in  Thuringia.  Its 
analysis  by  Von  Kobell  affords — 

Arsenic  Acid 25*91 

Oxide  of  Copper 43*88 

Carbonate  of  Lime 13*65 

Water 17*46 

100 

KYANITE  {Cyanite,  IHsthene,  Sappare).  This  Mineral  occui-s 
crystallised  and  massive.  Its  primary  form  is  a  doubly  oblique  prism. 
The  cleavage  is  parallel  to  the  faces  of  the  primary  form.  Frac- 
ture uneven.  Hardness  of  the  diarp  portions  sufficient  to  scratch 
glass.  Colour  white,  yeUow,  and  various  shades  of  blue  and  green. 
Streak  white.  Lustre  vitreous,  pearly.  Transparent;  translucent 
Specific  gravity  3*6. 

By  the  blow-pipe  it  is  infusible,  and  merely  becomes  white  even  in 
a  very  strong  fire ;  with  borax  it  readily  dLssolves  into  a  colourless 
transparent  glass.  The  following  are  analyses  by  Laugier  and 
Arfwedson : — 

Laagler.  Arftrcdoon. 

SiUca 88*50  34*33 

Alumina 55*50  64*89 

Lime 0*50 

Oxide  of  Iron  .        .        .    .      2*76 

Water  and  Loss    ....      2*76 

100  99*22 

It  is  found  in  Switzerland,  in  Scotland,  and  many  other  parts  of 
Europe,  and  also  in  North  and  South  America. 


T  A'BEO  (Cttvier),  a  genus  of  Fishes  belonging  to  the  jGamily 
•^  Oypnmiiike,  The  species  of  this  genus  resemble  the  true  Carps  in 
having  the  donud  fin  long,  but  they  do  not  possess  tbe  strong  spine  of 
the  anal  and  doml  fins.  The  lips  are  very  thick  and  fleshy,  and 
more  or  less  orenulated.  There  are  no  drri.  An  illustration  of  this 
genus  will  be  found  in  the  Cypriwus  NHotieus  of  Geoffiroy  St  Hilaire. 
('PciMODS  du  Nil,'  pL  xi  f.  2.)  The  Oypritnu  fimhriatus  of  Bloch, 
'SohiLi'  p.  441|  sp.  24,  and  the  Caiostomut  cyprinns  of  Leaueuri  also 


belong  to  the  genus  Labeo,  whieh  has  no  representative  in  the 
European  sea& 

LABIA.      [FoBFICUUDiB.] 

LABIATJJL     [Lauiacejb.] 
LABIDOURA.    [Forfiouud&I 

LABIDUS.      [MUTILLIDJ&] 

LABLAB,  a  name,  it  is  said,  of  Egyptian  otigin,  which  has  been 
adopted  by  botanists  to  designate  a  genua  of  Papilionaceous  Legumiaosa 


m 


LABRADORITE. 


of  tha  triba  PhaitoUa.  Tbia  goniui,  like  IMicfi(i4,  from  'which  it 
has  been  Hpmtad,  i>  >  twiating  olimber,  with  leavsa  oomposed  of 
three  large  leaSeu.  The  flowen  are  in  noemee,  and  either  white  or 
pnrple-ooluured.  The  legninea  are  Urge,  acimitar-shaped,  flat,  and 
compresMd,  tubercularlj  muricated  along  the  saturea,  and  haring 
the  aceda  separated  from  one  another  b;  trajurerse  partitions.  It  is 
on  account  of  thaae  seeda  and  legnmea  that  the  epeoiee  are  valued  and 
oultirated  in  hot  countries  such  ss  India,  EgTpt,  snd  the  Weit  Indik 
Islands,  as  well  si  in  China.  In  India  L.  milgarii  and  L.  cubrotM 
are  chieS;  oultiiated  in  the  rainy  season  in  gardens,  snd  may  ba 
oonsidered  the  analogues  of  the  Frraiah  and  kidoey  heaos  of  Enropesn 
gardens. 

LABRADORITE  (loVodor  Fdtpar,  GlaweOliU),  a  Hinaral  which 
oocuniDrolledorimbeddedcrTstallinemaases.  Ita deaisge ia  pftnllsl 
to  the  planes  of  a  doubly-oblique  prism.  Fracture  uneven,  conchoidil. 
Hardness  S'6  to  6'ti.  It  scratches  phosphate  of  lime,  and  is  acr&tehed 
by  quarti.  Colour  white,  gray  ;  richly  irideseeat.  Luatra  Tttieooi. 
Translucent    Specific  gravity  289  to  278. 

When  powdered  and  heated  in  muriatic  acid  it  gelatiniMS.  On 
charooal  before  the  blow-pipe  it  fuaes  into  a  compact  gloss,  with  a 
brilliant  fracture. 

It  ia  found  on  the  coast  of  Labrador,  and  in  DevonaUte  imbedded 
in  a  trap  rook.     It  ia  probably  a  variety  o[  Aliile. 

The  following  ia  an  analysis  of  the  mineral  from  Lsbcador ; — 

Silica 66'76 

Alumina StSO 

Lims 11-00 

Soda 4-00 

Oiidaoflron 1-26 

Water 0-BO 

S» 

LABRAX  (Cavier),  a  genus  of  Fiahes  of  the  section  Acanlhopterygii 
and  family  Pereida.  The  fiahes  of  this  genua  are  closely  allied  to  Ute 
tnie  Feiches,  but  may  be  diBtinguished  by  the  opercular  bones  being 
coTered  with  Bcalei,  the  absence  of  deDticulationa  on  the  suborbital 
and  inlBTOpercular  bones,  tha  operculum  being  tamiiiiat«d  by  two 
apinn,  and  likewiee  Ity  the  tongue  being  almost  entirely  cavered  with 
minute  and  doaely^ec  teeth.     There  are  two  dorsal  fins. 

L.  Lwpiu  (Cuvier),  a  fish  commonly  known  iu  this  comiti;  by  the 
name  OS  the  Boaee,  ood  aometimea  o^led  the  Sea-Daca,  la  abundant  in 
the  Heditarronean ;  its  flesh  being  eicellent  food,  it  bos  been  long 
known,  and  was  ailed  by  the  Romans  I/>ipiu,  and  by  the  Qreeks 


LABRIDA  SM 

former  in  having  no  black  lines  on  the  sides  of  the  body,  and  in  boiiig 
'  a  amaller  eiie  and  deeper  and  shorter  form. 

LA'BRID^  (Labroidee,  (Juvierj,  accordiug  to  Cuviet's  'Btgns 
Animal,'  a  family  of  Fishes  of  the  order  A  auiUiopUiygii.  Tha  fi^ea 
belonging  to  this  family  are  of  an  oblong  form,  oovared  with  acalen, 
UBual^  of  large  aze,  formed  of  simple  l«m'Tif«,  and  with  the  eiternnl 
aterior  moigin  smooth ;  they  have  a  single  dorsal  Qn  suppottad 
int  by  iptnous  raya,  each  of  which  ia  geneially  fumiahed  with  k 
tnambimnoui  appendage;  the  jaws  are  coveted  by  thick  fleahy  lips  ; 
two  upper  pboryngaals  are  attached  to  tha  oraniom,  and,  together 
— ith  a  lorga  lower  pharyogaal,  are  armed  with  teeth,  which  are  large 
ad  rounded,  Bometimea  pointed  or  laminated,  and  generally  very 
Strang.    The  ialflstinii  canal  is  without  ocBca,  or  when  these  appen- 

' I  ate  present  they  oie  of  mnall  siie,  and  there  is  a  simple  and 

g  natatory  bladder.    The  following  are  the  genera  contained  in 
this  family: — 

Iiobna  proper,  the  ohanoten  of  whidi  an — opemola  and  preoper- 
eula  without  afnnes  or  dentstiona ;  cheek  and  operculum  covered  with 
ecales  j  lateral  line  straight,  or  nearly  to.  Of  this  genus,  the  specie* 
of  which  are  called  Wrasses,  ws  have  asTerol  examples  on  the  British 

L.  naavlalfu,  Bloch,  the  Ballan  Wiasae,  ia  not  unfrequently  met 
with  on  varioDi  parts  of  our  coast ;  it  ia  aboot  IS  inches  long,  of  » 
red  colour  above,  pole-orange  beneaUi,  and  adorned  with  bluiah-grean 
oval  spots  J  the  fins  and  tail  ore  green,  with  a  faw  red  spots,  the  doraal 
fin  is  spotted  at  the  base.  The  length  of  the  head  compared  to  the 
whole  length  of  the  fish  is  as  one  to  four,  and  Uia  depth  of  the  body 
is  equal  to  the  length  of  the  bead.  The  fin-raya  ore-^oml,  20+11  i 
pectoral,  Ifi;  vantral,  l-hS;  anal,  S-l-9;  caudal,  13.  Besides  this 
ipedes  Ur.  Yarrell  describsa,  in  bis  '  History  of  Britash  Fishes,'  tha 
following  ;^£.  Imeatia,  the  Qreen-Streaked  Wraaaa;  L.  vari^atut 
(QmeL,  Linn.},  the  BIu»3triped  Wrasse  ;  L.  fefnb  (Bloch),  the  Sea- 
Wife;  L.  carneiu  (Bloch),  the  Red  Wrasse;  L.  ootnAtr  (QmeL,  Una.), 
the  Comber-WiMse. 


Bttdot 


H  (Zsfrrof  Ztiptu}. 


The  Basse  is  not  unfrequently  met  with  on  our  own  shores :  it 
genei^ly  fram  about  12  to  18  inches  in  length,  but  sometimes  attains 
s  much  larger  siie.  The  upper  parts  of  the  head  and  body  ore 
dusky  blue,  pssidng  into  silvery  vhite  on  the  aides  and  belly ;  the  Gni 
are  pole-brown.  In  form  it  very  much  resemblee  tha  perch,  and, 
like  tbat  fiah.  it  hoa  two  distinct  doml  fioi,  the  laye  of  the  first -being 
spinous,  and  those  of  the  second  being  flexible :  the  scales  are  of 
moderate  sise. 

L.  ItMaUiu  of  Cnvier  and  Yslendennet,  the  Rook-Rah  or  Striped 
Dosse  of  tha  United  States,  also  belongs  to  the  present  genus,  and  indeed 
very  closely  resamblss  L.  Litpifa  in  form,  but  attains  a  larger  lise,  and 


Ballan  VfrasBS  (^oftrai  ■aclaftn). 

Ckaliimt,  I«o^ — The  species  of  this  genus  differ  only  from  the 
tme  ZoAri  in  having  the  lateral  line  interrupted  opposite  the  end  of 
the  dorsal  fin,  and  commendog  again  a  little  below  the  break.  The 
acoles  on  the  toil  are  large,  and  extend  on  the  fin.  These  fishes 
inhabit  the  Indian  Ocean,  and  are  very  beautjfol  in  colouring. 

LadauUaimiti,  Cuv.,  may  be  thus  cbarocterised  : — Anterior  spines 
of  the  dorsal  fin  with  long  flexible  filaments ;  pharyngeals  furnished 
with  a  villous  membroni^  with  nranded  flat  teeth  on  tbe  hinder  part. 
The  known  species  are  fnim  Atnerioa. 

/uitt,  Cuv.,  is  diatinguiahsd  from  Imbna  proper  by  tbe  head  being 
entirely  smooth  and  nithoat  aeales,  and  the  latend  line  being  suddenly 
bent  opposite  tha  end  of  the  doreal  fln. 

JtiiJt  MtdiiariBua,  Risso  (/.  wigari$,  Cuv.),  the  RsinbDW-Wrassa, 
hss  been  caught  oS  tha  Britdsh  oooit ;  but  it  spears  here  to  be 
Bcaroe,  thoogh  a  well-knoim  fish  in  the  Maditerroneail.  It  is  of  a 
slender  and  elongated  form,  and  remarkable  for  the  elagant  distri- 
bution of  its  ooloura,  which  change  according  to  the  light  sod  pontionj 
on  each  ude  of  (he  body  is  a  broad  deotabed  strips,  extending  trom 
tha  heed  nearly  to  the  toil,  of  a  silvoy  and  Ailvoas  oolonr.  Ttta  fin 
nys  are— dorsal,  e -his  ;  ana],  2  +  13;  oaadal,  18;  pectoral,  12 ;  and 


Kiiobow  \TraiK  iJulU  ittdilu: 


The  ■peoiei  ot  th«  gsnoi  Anamp$et  of  Cuvier  diSar  from  thoae  of 
the  gMiiu  Jidit  in  bxriag  two  flat  terth  la  each  j«w,  whioh  project 
■od  iniTTe  ODtmida. 

The  genua  Ortnilabnu  of  Cnvier  liu  the  geDeial  oluracteTB  of 


found  OD  muiy  parte  of  our  ooait,  uid  indeed  u  one  of  the  commonest 
■pecifla  of  tha  fkmily  Lc^/rida  we  poasHs ;  it  is  from  S  to  1 0  mcbee 
in  length ;  the  upper  pirti  are  marked  with  allernste  red  and  blaieh 
longitudinal  linn ;  below  the  lateral  line  the  colour  is  hluiah-green, 
■patted  with  doll  red;  head  browniah-red,  with  undulating  line*  of 
an  azure-blue  colour;  dorul,  caudal,  and  ventral  Ana  blmih-green, 
■potted,  and  liaed  with  red  ;  pectonJa  pale  and  immaciilate;  greatcat 
depth  of  tlie  body  vexj  uaarlr  oae-third  ot  the  entire  lengtli. 


Ollt-Heid  {CmOatry  Tfaea). 

Theworka  on  British  fiaheaoontun  three  other  apeoies  of  die  preeent 

genua.    The  Ooldainnr  (C.  eonaibieut,  Kaio),  the  Qibbou*  Wraaae 

(O.  g^iu,  Flem),  and  ths  Scale-Rayed  Wraaae  (C.  lian*,  TarreU). 

[CBXBIUkBBira.) 

Id  the  genua  Corieiu,  Cuviir,  we  find  the  wuns  ohataotera  aa  in 
Avniluinu;  but  the  tnoatb  ia  protractile,  though  not  quite  in  ao 
great  a  degree  aa  in  the  next  genua,  Ep^vitu  (Cuvier),  where  ths 
■peciea  hare  the  power  of  extending  the  mouth  to  a  great  degree ; 
m  the  fiahea  of  the  laat-meutioned  genua  the  head  and  body  are 
ooTered  with  large  acalee,  which  extei^  both  on  the  oaudal  DQa  anal 
fine ;  the  lateral  line  ia  interrupted,  and  them  are  two  long  conical 
teetb  in  each  jaw^  behind  which  the  teeth  are  oomparatiTely  amall 
and  blont.  The  only  apeciee  known  [Epilndut  uuidulor)  inhabita  the 
Tndian  Ooaan.  CTfplicut  (Cuvier),  which  ia  tba  next  genua  in  euo- 
aeaaioD,  has  for  ita  distinguiahiog  characters — the  anout  amall  and 
^lindrioal,  which  may  be  auddeoTy  protruded  like  that  of  Epih^ut, 
but  which  i*  Dot  ao  long  aa  the  head :  the  teeth  are  minute,  the  body 


one  apedea  ia  known  (the  C.  gantara,  Cuvier),  and  Uua  ia  from  the 
AntJllea. 

Id  the  genna  OonpAwiu  (Lac^pbde)  the  muzzle  ia  remarkably  long 
and  Blender,  owing  to  the  prolongation  of  tha  maxillary  bones  j  the 
head  ia  aoiooth,  aa  in  /uiu.     Tha  apecies  inhabit  the  Indian  Ocean. 

Gom.fhem  viridU,  Bennett  ('  Fiabee  of  Ceyloa'},  ia  fbund  off  the  ooaat 
of  Ceylon,  and  ia  of  a  darkgreea  colour  ;  the  pectoral  fin  ia  marked 
with  a  black  atieak. 


ZyTKUAin  {CuTier)^ — The  flsbea  of  thia  genua  are  of  a  oompreiaed 
fom),  and  hare  the  profile  of  the  head  high  and  nearij  TertJeal:  the 
body  ia  ooTered  with  large  aoalea  ;  the  lateral  line  ia  interrupted ;  ths 
Jaws  an  fumiahed  with  a  range  of  conical  teeth,  of  whioh  thoas  in 
the  centre  are  the  longeat ;  tbe  pharynx  ia  beaet  with  bemiapherical 
teeth.  Tbe  compreaaed  form  and  almost  vertical  profile  of  the  head 
cauaed  the  older  authora  to  arrange  theaa  fiahea  with  tha  Corgpluena. 
The  Xyrichlhyi  itoracula  [Coryplwma  wnaeuia.  Linn.),  or  Bssor-Fiah 
of  the  Mediterraneau,  afibrdi  an  example  of  this  genua  :  it  ia  of  a  red 
colour,  irregularly  atriped  with  blue. 

Chrowt,  Cuvier. — With  the  thiek  lip^  protraatile  [ntermaxillariea, 
pharyngeal  bonea,  filamanta  to  the  doinl  apinea,  and  the  general 
"  -  -aiztaot  ot^  Labra,  theae  fiahee  have  the  teeth  in  both  Java  and 
lie  pharynseala  alender  and  thickly  set,  or,  aa  Cavier  deacribaa 
1,  *  en  cajda,'  but  in  front  ot  theae  there  is  a  range  of  conical 
teeth.  Tha  nrUoal  fina  are  filamentous.  The  ventral  fine  are  often 
prolonged  into  long  filamenta.  The  lateral  line  ia  iDtsrmpted.  A. 
■mail  spadea  of  thia  genua,  which  ia  of  a  ohettnut-brown  colour,  ia 

vai.  am.  dit.  vol,  m. 


LACERTIAD^ 


common  IntbeHediterraneau;  it  ia  the  ^Kirtaicironu,  Linn.  Another 
apeciea  ia  found  in  tbe  Nile,  the  Labnu  ffilMinu,  Haaaala,  Ac  Tha 
genua  Cychla  (Blooh,  Sohn.)  differs  from  Cknmna  in  having  the  body 
more  elongated,  and  In  having  the  whole  of  tbe  t«eth  very  alender 
and  thickly  aet,  like  the  pile  on  velvet,  and  forming  a  broiui  band  ; 
it  contains  numeroua  apeciea.  Tha  genua  Peeltopi  (Cuvier)  difi'era 
from  C%rorau  in  having  the  head  compreaaed,  the  eye*  plaoed  near 
to  each  other,  and  the  ventral  fina  much  eloogated. 

MalacarUhui,  Cuvier.— In  thia  genua  there  are  the  general  character* 
of  Labnu  ;  the  maxillary  teeth  are  nearly  the  aame,  but  the  pharyngeal 
teetb  are  'en  carde,'  aa  io  OAnmiia  The  body  ia  elongated,  tbe 
lateral  line  oontinuoua,  the  operculum  ia  produced  poateriorly  ioto 
a  little  apine,  and  the  long  dorta!  fin  baf  but  a  email  number  of 
slender  and  flexible  apinee  in  ttoat.  One  apeciea  is  found  in  the 
Antilles,  which  ia  of  a  yellowiah  ooloor  with  irregular  tranaveiae 
violet  stripes,  and  haa  a  creaomt-ahaped  tail :  it  ia  the  Cornp^ao" 
Phimieri  of  LaodpMe. 

Seanit,  Linn. — The  apeciea  of  this  genus,  commonly  known  by  ths 
name  of  Parrot-Ilahea,  are  remarkable  for  the  convex  and  rounded 
form  of  the  Jaws,  which  are  beeet  with  several  aeries  of  aoals-liks 
teeth,  which  are  bo  soldered  together,  that  they  uauajly  appear  to  form 
Bolid  maHaea  of  enamel ;  theae  teeth  succeed  each  other  from  behind 
forwarda ;  those  at  the  base,  beiog  the  most  recent  in  formation,  in 
time  replace  those  above,  and  themaaivea  form  tbe  cutting  edge. 
When  alive,  the  flesh;  lips  nearly  cover  the  teeth.  In  general  form 
and  in  the  Urge  aoalea  with  whioh  the  body  ia  covered  tbe  Pairot- 
Fishee  reaemblo  tha  true  Li^H ;  their  phoryngeala,  like  tham.  are 
tunuahed  with  teeth,  hut  they  consi  '    "  <    .  .  .. 


Head  of  a  Parrot-Flih  (Sainu),  and  the  Jawa,  aatoral  alae. 

These  fiahea  are  chiefly  confined  to  the  aeaa  of  hot  climatea,  and 
are  of  very  brillioDt  cobura,  which  laat  circumatauce,  combined  with 
a  fancied  reaembtanoe  between  the  mouth  acd  the  beak  of  a  parrot, 
haa  given  rise  to  the  name  of  Parrot-Fiefaes.  Some  of  them  have  a 
crescentehaped  tul,  and  of  these  there  are  a  few  in  which  the  forehead 
ia  very  gibbous ;  in  others,  the  tail  ia  truncated.  Cuvier  has  separated 
from  the  Psrrct-Fishea,  under  the  generic  name  Cailiadim,  those 
Bpodea  in  whioh  the  lateral  teeth  of  the  upper  jaw  are  square  and 
pointed,  and  in  whioh  there  ia  an  interior  range  of  much  smaller  teeth 
in  the  same  jaw ;  and  lastly,  M.  Cuvirr  has  establiebed  the  genua 
Qdaa  for  tbe  reception  of  those  Labroid  Fiahea  wbich  approach  tbe 
genus  Laiyrv*  in  having  tha  lips  thick  and  fleahy,  and  the  btteral  line 
coDtJnuoua,  and  the  jaws  composed  like  those  alSccrrvM.  but  which 
are  however  fiat  and  not  gibbous,  and  are  covered  by  the  lips ;  the 

Siharyngul  teeth  are  aa  in  Leimit.  The  Scana  puUiu  of  Bloch 
Sohneider)  belonga  to  thia  genus;  tbe  fish  is  found  off  tbe  coast 
of  New  Zealand,  ia  of  a  bUckish  brown  colour,  and  furnished  with 
amaU  scalea. 

LABROIDES.    [LABitmx.] 

LABRUa.    ILabeo*.] 

LABURNUM,  the  common  name  of  the  European  treea  named  by 
botaniata  Cytitm  alpmia  and  C.  Labammn.  It  ia  a  native  of  the  Alpa 
of  Europe,  and  ia  well  known  in  gardens  for  the  beauty  of  its  pendn* 
lona  racemea  of  beautiful  yellow  fiowen.  The  seeds  of  Laboinum 
contain  a  poisonous  aubstonce  called  Cytisine ;  and  the  wood,  whioh 
is  olivO'graen,  hard,  and  oompact,  ia  oooaaionalty  uaed  by  the  turner 
for  oniamentaj  pnrpcaes.    [Crrum.] 

LABYBI'NTHODON,  agenua  of  Foadl  Beptilea  &om  the  New  Bad- 
Saodatone  strata.     (Owen.)     [AJIFHIBU.] 

LAC.     [Coconk] 

LACE-BARE  TREE.    [DaPBXc] 

LACERTA.    [SaOHU;  Luiniuu] 

LACE'RTIAD.£,  or  LACERTIANS.  Under  tha  &mily  name  of 
I^oertiana  Cuvier  arranged — 

lat.  The  Mooitora  and  their  aubdivieiona,  namely,  the  Honiton 
properly  ao  called,  iDcluding  the  Ouarana  of  the  Aiaba  (  Foramu),  kc  ; 
the  Dnigona  {OrocodStmu  of  Bpiz,  Ada  of  Qray),  and  ue  Sauvigardea 
(Jfontlor  of  Fitdnger  and  Ameiva). 

2Dd.  The  Lizarda  properly  so  called. 

Thia  second  group  oomprisaa,  according  to  Cnrier,  tbs  genars 
Laenia,  Ajgj/ra,  and  IW^KUvnMu; 

Uasat*.  DuadrU  and  Ktnm  make  theTanaisDa,  or  Sauriens  r!ntr 


ua  LACBES13. 

notes  (Bnttd-Backed  Sauriuu),  a  funlly  which  oomra  inunediately 
after  the  QeckotUna  in  Omir  '  Erp^tologie.'  The;  allow  that  the 
VamiiaDii  are  nearly  allied  (out  tria  graodg  rapparte)  to  the  Laoertians, 
aa  modified  bf  tiiem,  aad  rsit  the  distinotioiii  of  the  former  family 
from  the  latter — let,  on  the  preeenoe  ia  the  latter  of  polfEonal  Kales 
which  oorer  tile  head ;  2iid,  on  the  form  of  the  acalea  of  the  back  and 
of  the  belly,  and  their  noDOompreued  tail ;  and  3rd,  on  the  form  and 
diipoiition  of  tlie  teeth,  whioh  are  not  distant,  obtuie,  and  conical, 
bnt  placed  on  the  tamo  line,  and  trancbuit  at  their  ■ummit  ii  " 
aDteto-pnaterior  direotion. 

For  an  aoeount  of  the  ByrtemaUo  amogement  of  the  Lizardi  and 
their  oongenera,  lae  ^dbu>. 

LAOHESia    [Cbotalida.] 

LACHRYMAL  QLAKD3,    [Eyk.] 

LACISTEMA'CE^   Laeidemadt,  a  amaU  and   obuura  na 

Older  of  incomplete  Eiogenoua  Plante,  contuning  a  few  arboraasent 
ipeoies,  inhabiting  the  woods  of  tropical  America,  in  low  places.  In 
appeaiBaoe  they  reeemble  the  genus  Ceiliti  and  in  atmcture  they 
uproach  Tery  nearly  to  Urtieaeta,  from  which  Ton  Martins  Unt 
dutinguished  them.  The  principal  charaoten  on  which  the  order  is 
founded  are  the  dehiscent  3-7alved  fruit  and  amentaceous  inflorea- 
oenoe.  NotJiing  i*  known  of  their  propertjes.  There  are  two  genera 
■nd  six  spedes. 


J  whioh  the 


A  linDiih  of  Laiiilwma  umitatitm  in  Snitn  and  fntlt.     1,  a  flower  with 
falj'x ;  3,  tn  onrj  with  the  double  •tunen  twlov  it ;  S,  a  ripe  fralt. 

IiACTEALS,  a  set  of  absorbent  veasali  which  take  their  origin 
the  villi  of  the  intestinea,  and  are  the  prinoipaL  means  by    "  ' 
food,  in  the  form  of  ohyle,  is  conveyed  mto  the  blood.     [A 
STmu;  DiOBTiOHi  Cqtle;  Ihtebtibis.] 

LACTU'CA,  a  genus  of  Planti  belonging  to  the  natonl  order 
Comipoiiia,  the  ni&ordar  LigulijloTa,  the  tribe  CUhonteta,  and  the 
■ub^riba  Ladnem  of  De  Candolle.  It  has  a  oylindrieal  imbrioated 
inToluore,  with  the  scales  mBmbranona  at  the  margin,  and  feW'flowered ; 
the  reoeptaole  naked ;  the  aohenium  oompreeaed,  vingleas,  with  a  long 
filiform  beak  j  the  pappus  hair-like  in  Beveial  rows. 

L,  nrosn.  Acrid  Lettuce,  has  leaves  with  a  prickly  keel,  horiiontal, 
oblong,  aurioled,  and  claspiog,  mucronate,  dentate  or  einuated,  the 
beak  white,  equalling  the  fruit,  which  ia  black.  This  plant  is  found 
on  hedges,  old  walls,  and  the  skirts  of  fields  throughout  Europe.  It 
yields  a  milky  juice,  whioh  when  procured  and  dried  has  the  name 
Laotucarioum.  This  substance  is  also  procured  from  the  Qardsn  Lettuce 
{£.  lalita),  and  in  the  '  London  rharmaoopfflia '  the  L.  latwa  is  the 
only  plant  reeognited  for  supplying  this  substance.  Dr.  Ghriitison 
remarks:—"  The  London  College  however,  and  many  cultivatore,  are 
vrrong  in  restricting  themselves  to  the  garden  Lettuce  for  the  pre- 
paration of  lactucaricum.  From  information  communicated  to  me 
several  years  ago  by  Mr.  Duncan,  chemiat  and  druggist  in  this  city 
(Edinburgh),  who  has  often  made  lactucaricum  on  a  large  scale,  it 
appears  that  the  L.  virota  yields  a  mudi  larger  quantity,  and  that 
the  produce  is  of  a  superior  quality.  Nor  is  there  any  reason  for 
dreading  the  narcotio  properties  of  the  wild  lettuce,  Uie  scientific 
name  of  whioh  haa  given  rise  to  an  exaggerated  notion  of  ita  activity. 
The  reanlta  obtained  by  Hr.  Duncan  have  l>een  since  oonfirmed  by 
tiioae  of  Bchulti  la  Oerinany,  who  fouud  that  a  single  plant  of  the 
garden  lettuce  yields  only  IT  grains  of  laotucarioum  on  an  aversge, 
while  a  plant  of  wild  lettuce  yields  no  lees  than  66  grains."  Hr. 
DuDoan  has  made  the  observatioa  also  that,  "  although  the  milkineaa 
of  the  juioe  increases  till  the  veiy  close  of  the  time  of  flowering, 
namely  in  the  wild-leltnoe  tiU  the  month  of  October  in  this  climahv 
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the  value  of  the  laotnoarionm  is  deteriorated  after  the  middle  of  tlie 
period  of  infioreacanoe  i  for  subsequently,  while  the  juioe  beoomea 
thicker,  a  material  de<7ease  takes  place  in  the  proportion  of  bitter 
extract  contained  in  it."  For  an  aoeount  of  L.  taiita  and  ita  uses  aa 
a  salad  see  Limci,  in  AsiB  ann  So,  DiT.  This  plant  appears  to  have 
been  cultivated  amongst  the  Qreek^  and  also  naed  in  medidne.  It 
ia  the  9pSi<i(  of  Diosoorides  (iL  ISfi)  ;  also  of  Thsophrsatns.  Several 
varieties  of  the  Qarden  Lettnoe  were  used  both  amongthe  Qreeka  and 
Bomana  as  salads. 

L.  Scariota,  Prickly  Lettnu^  has  Uie  leavsa  with  a  pricUy  keel,  pep- 
peodieular,  arrow-shaped  at  the  base  and  olaaping,  sinuate,  the  beak 
white,  equalling  the  pale  fruit.  It  is  found  plantif ulty  in  wsiste  places 
In  many  parts  of  Europe,  but  is  a  isre  plant  iu  Great  Britain.  It  haa 
a  stem  from  !1  to  G  feet  liigh,  leafy  and  p*"!"'— 1.  Ita  juioe  ia  not  ao 
aarid  as  that  of  L.  vircia,  but  posaeasea  the  same  propertiea.  It  ia 
fonnd  on  the  hi^ur  hills  of  Qreeoe^  and  is  probably  the  Bpilai  irypla 
and  9pi>aK(rti  of  Diosoorides-  The  epiBncfni  of  Tlieophrastus  (L  S  and 
vii.  3)  and  oC  Oalen  (lib.  2),  aooording  to  Fraas,  is  the  £.  torwta  of 
SchultE. 

There  are  two  other  Britiah  species  of  lettuce  :  L.  Maligna,  wi&  a 
white  elongated  beak,  twice  sa  long  as  the  fruit,  the  upper  leaves  entity 
aonminate;  and  A  N»ir<ilii,iritliuiebeakmuch  shorter  than  the  fruits 

(Babington,  Manual  itf  Bnluh  &iianj/  ;  Fnaa,  i^mofirii  PlaiUantm: 
^ora  (Sauica;  Christisan,  Ditptntaior]/,) 

LACTDCA'BICDlf  is  a  substsnce  obtained  from  the  Lattuca 
mroto,  being  the  inspinatsd  milky  juice  of  the  plan^  and  which  is  at 
first  white,  but  afterwards  by  exposure  to  the  air  and  sun  ooncretea 
and  beoomes  brownish.  The  juioe  of  the  leaves  only  ahould  be  col- 
lected before  the  flowering  has  begun.  Puncturing  uie  leaves  is  the 
best  mode  of  proouring  it. 

Other  plants  are  often  mistaken  for  it,  aa  ZocAwa  tativa,  L, 
mvasfanit,  L.  fNsrmno,  L.  Scortolo,  &n«i«u  ottroMM,  and  X>ifiniciis 

According  to  '^'"^i  Laotuoaricum  contains  tactndc  acid.  It  yielda 
by  distillation  its  odour  and  taste  to  water,  whioh  thus  aoqnirea  soma 
of  the  virtues  of  the  plant.  Tlie  inspissated  eonoreta  juioe  ia  said  t« 
resemble  opium  in  ite  action,  but  is  much  feebler.  In  pulmooarj 
diaaases  it  is  sedative.  The  common  Qarden  Lettooe  (Jjoetaea  sncini) 
also  possesses  sedative  properties,  and  esten  towarda  bed-time  haa 
been  said  to  procure  rest  in  caasat^moibtd  vigilance,  or  to  aQay  paina 
of  the  stomaoh.    [LaOTDDA.] 

LACDNA.    [LrpioitniiDA] 

XA'DANUU,  Bometimea  writtfoi  ZaUaoMn,  but  inootreotly,  a*  it 
is  the  Aiiianv  of  the  Qi«eka  and  the  Ledun  of  the  Araba,  It  is 
first  mentioned  ly  Herodotaa  (iiL  112)  aa  procured  in  Arabia,  and 
used  by  tiis  Araba  for  fumigation.  The  word  is  not  Qreek,  but 
an  Arabic  word  with  a  Omek  termination,'  the  Qreeks  also  used  the 
word  AqSet  to  iitdiaate  the  shrub  which  produced  the  Ladanum. 
This  gum-rasin  is  jnoduced  by  several  speoiea  of  Ciifw,  the  KIotm 
of  Diosoorids^  Ukongh  the  name  and  deaoription  an  often  con- 
founded with  tioae  of  the  Kaaas,  or  Htdtra.  C.  ladanifavt,  O. 
Ontiem,  0.  laurifaliut,  and  C.  Ledoii,  LaoL,  are  usually  mentioned 
aa  the  spedea  wluch  are  indigenoui  in  the  Oreoian  lalands,  in  Spain, 
Italy,  and  the  south  of  Francs.  That  obtained  from  the  Levant  is 
the  most  oelebrat«d.  The  juioe  exudes  upon  the  leaves  and  branchsa 
of  these  shrubs,  and  ia  oolleotsd,  according  to  Toumefort,  by  means 
of  an  instrument  resembling  a  rake,  with  leather  thongs  instead  of 
teetb,  which  is  drawn  over  the  plant;  and  aa  the  juioe  adheres  to  the 
thongs,  it  is  afterwards  separated.  Ladanum  is  also  desoribed  by 
Diosoorides  as  being  collected  from  Uie  beards  of  goats  which  had 
been  feeding  on  the  leaves  of  Ciitui.  (Compare  Herodot.,  iiL  112.) 
It  is  now  seldom  employed  for  any  purpose,  as  it  ia  with  difficulty 
obtuned  of  a  sufficient  degree  of  purity  from  the  adulterations  to 
whieh  it  is  subjected;  one  analyaia  yielding  72  parte  of  ferruginous 
sand,  and  another  86  of  resin,  out  of  100  pslte.  The  purest  kind, 
seen  only  in  the  places  where  it  is  produced,  is  desoribed  ss  blackish, 
homogeneous,  and  tenaciooa,  eaaily  aotlening  under  the  fingers,  and 
even  sticking  to  them;  having  a  grayish  fracture,  wliich  however 
becomes  bla&  by  «pasure  to  the  air ;  rather  a  bitter  taste,  and  a 
very  agreeable  smell  from  the  presenoa  of  a  volatile  oiL  It  was  for- 
meriy  employed  as  a  stimulant,  more  reoenth  as  an  aipectotant,  and 
is  esteemed  even  in  the  present  da;  by  the  Turk*  *•  a  perfume,  and 
used  for  fumigation. 

LADY-BIRD.     [TBiKxai.] 

LADY-FERN.    [Aspidi™.] 

LADYaSLIPPKa     [CiPElPBDiDH.] 

LADY'S  SMOCK.    [CiRDiiiniJt.] 

L.fiMANCTUS-    paniHEDa.] 

L^MODITODA,  Latreille'a  fourUi  order  of  the  OiuMcca, 
placed  by  him  between  the  Av^hipoda  and  the  lufoda.  He  daaoribes 
them  as  being  the  only  forms  among  the  Malaeoilraea  with  aesaile 
eyes  {Ednopliihaimia)  whose  iiosterior  extremity  doea  not  present 
distinct  branchiEe,  and  which  have  hardly  any  tul,  the  two  last  feet 
being  inserted  at  that  end,  or  the  segment  to  which  thej  are  attached 
being  followed  by  not  more  than  one  or  two  oUur  joints,  whioh  ate 
'ery  small  They  aro  also,  he  states,  the  only  ones  in  wUob  the  two 
Ulterior  fe«t  (which  sgree  with  the  second  jaw-feet}  makt  a  part  of 


tm  L^MGDIPODA. 

The  Lancd^MxIa  o(  Lutreilla  faaia  all  four  wtaoeoiu  uituoius 
c>nri«d  upon  >  pcdunols  of  thre*  joints,  muidibles  withoat  palpi.  ■ 
TencnlarbodyotUielMaeof  four  pur  of  tha  faat  at  least,  begilmiDg 
wilh  the  aecoDd  or  Uiird  pair,  reckoDiog  thoae  of  the  bead.  The  hody, 
which  ia  moat  beqaentl;  filiform  or  Unear,  ia  composed  (reckonlns 
tlie  head)  of  from  eight  to  niae  joiota,  with  aome  amaJI  ippendiKea, 
informof  taberelei^atitapoaterioriuidiDferioreitremitj.  The  feet 
an  taiminatad  bj  *  ttrotig  hook.  The  four  anterior  feet,  of  wMoh 
theaaoondare  thegTMteat^aTealwayatarmiiiBtedbyamoiiodmctrlDiiB 
elaw.  In  manj  the  four  snooeediiiB  feet  are  ahortened,  lesi  BjtiaiJateil, 
without  an;  hook  at  the  end,  or  rudimentary,  and  not  at  all  fit  for 
ordinate  lua. 

The  ftaoalea  oury  thair  egga  under  the  aacond  and  third  aegmenta 
of  the  body,  Id  a  pouoh  formed  by  apprciimatod  acalsa. 

The  Lanaodipoda  are  all  manne,  and  Savigny  considen  them  aa 
approaching  tie  Pycnogmtida,  and  making,  with  that  form,  the 
pasaage  ^m  the  Cnalacta  to  the  Araeknida. 

Latreille  brought  tha  formn  mider  one  genua,  (^nuu,  with  the 
following  eab-diiisiona  and  autvgenaric  appeUatjona. 
1.  FUifonaia  (Latr.). 

Body  long  and  Ter;  Blender,  or  linear,  with  lougitudinal  aegmenta  ; 
feet  aitnilorly  elongated  Bud  ehght ;  atom  of  the  aQtenme  oompoaed  of 
many  amall  jointa. 

X^tamra,  Latr.  (Frala,  Ltach). — Feet  fourteen  {reckoning  the  two 
Hinezed  to  Uie  head),  complete,  and  iu  a  continuoua  aeries.    (Latr.) 

In  tin  Leplmimii{Gai>im^~tu  ptdatnt,  MulL, 'ZooLDan.'}  all  the 
feet,  witli  the  exception  of  the  two  anterior  ones,  hare  a  veaianlar  bbdy 
■t  their  bwe.  In  the  Proto  ot  Leach  {Caneir  pedaim,  HoDtsigiie, 
'  Trana.  Linn.  Son.,'  ti.)  these  appendages  are  peculiar  to  the  aecond 
feet  and  tbe  four  luoceeding  ones. 

Lit*^mnra  ptdata  may  be  givan  l 


L^t^'m^nrtiQia,a^tai^»i. 

Kaiipredia,  Latr. — Feet  ten,  in  a  continaed  aeriea ;  the  aeoond  and 
two  BucceediDg  paira  haTe  a  vcaicular  body  at  their  base. 

The  species  are  found  on  the  ooaits  of  Europe,  France,  tc 

Caprella,  l.am — Feet  ten,  but  in  an  interrupted  series,  commenoiiig 
with  the  second  segruent  (inclusive),  and  not  reckoning  the  head. 
This  eegment  and  the  foUawiug  one  have  Mah  two  veaicular  bodie*, 
and  are  totally  deprived  of  feet. 

Tha  apedes  are  found  in  the  northern  uid  temperate  European 

The  LtKmodipoda  of  this  section  keep  among  the  marine  plants  and 

epongee,  and  walk  like  caterpillaia,  tiira  frwiuently  with  rapidity  on 

themselves,  or  set  up  tbeir  bodies,  vibrating  their  antennae  at  the 

same  time.    In  swimioing  they  curve  the  eitramitj  of  tjie  body. 

i.  Ovalia  (Latr.). 

Id  thia  aubdiviaion  the  body  is  oval,  with  tnuuverse  segmente.  The 
atom  of  the  antenna  appaaie  to  be  inarticnlated,  The  feet  are  short, 
or  have  but  little  length ;  those  of  the  aecond  and  third  segniente  are 
imperfect,  and  terminated  by  a  long  cylindrical  joint  without  hoolu; 
at  their  base  they  have  an  elongated  veaiootar  body.  These  £<eino- 
d^oda  form  the  aub-genoa. 

3.  Cj/amtit,  Latr.  {Lannda,  Leaob.) 

M.  Latreille  states  that  he  has  seen  three  spedes,  all  of  whieh  live 
ou  CeUKxa,  and  the  moet  known  of  which,  CgarnvM  CtCi  {Onitcm  OtLi, 
Linn. ;  StiuiUa,  Degeer ;  PycnogonuTit, 
Fabr.  and  Sav.),  ia  found  also  on  the 
MackereL  The  fiehermen  term  it  tlie 
WbAie-Louse  (Fou  de  la  Bsleiiie). 
Another  apeciea,  vary  analogous  to  the 
fint,  wsB  brouj^t  tnck  by  Delalande 
from  his  voyage  to  the  Cape  of  Qood 
Hope.  The  third  and  much  the 
smallest  is  found  on  the  Cataoeaos 
of  the  East  Indian  aeaa.    (Latr.) 

M.  Deamartat  givaa  tha  Ltanodipoda 
the  asme  position  aa  H,  Latieille,  and  _  -  „       _„u 

divides  them  also   into  two  eediona.  **""  *"■  -"P-i^ 

The  flnst,  conaiaUDg  of  Leptemera,  J«tr.  and  Lam.  {Prota,  Leach ; 
Caprdla,  Lam.) ;  the  second  of  Oj/amiit  ((^mM,  Utr.  Lam. ;  Panopt, 
I — k.  T JujLewb).  I  jj 


LAQOTHBIX.  Ue 

U-  Deamarest  rama^  that  M.  Latreille  never  nw  the  Leptomem 
themielTee,  and  that  he  has  separated  them  from  O^rMa  and  PrtM 
from  published  figures  only. 

iL  Milne- Edwards  makes  his  Legion  of  Edriophthalmians  comprias 
the  Amphipodaf  laopodoj  aud  Ltpmipoda* 

LAOANA.    fEcomiDa.] 

LAQENATIIA  (from  '  Isgena,'  a  bottle),  a  genus  of  Kante  belong- 
ing to  the  natural  order  Cucarbtiacea.  The  flnwen  are  moncecious, 
the  calyx  csmpanulate,  with  subulate  segments  shorter  than  the  tubSt 
The  corolla  is  white,  with  obovate  petals  spreading  belgw  the  edge  of 
the  calyx.  It  has  five  triadelpbous  stamens,  the  fifth  one  distinct ; 
three  subsessile  gnnulated  atigmaa,  obovate  oompreased  seeds,  tumid 
at  the  margin,  2-lDbBil  at  the  apex. 

L.  mdgarii.  Common  Bottl^Gourd,  is  a  musky-scented  plant,  and 
clotbed  with  a  soft  down.  It  haa  a  dimbing  stem,  with  tendrils  from 
3- 1«  l-deft.  The  fiowsra  are  stellated,  spreading,  and  in  clusters  ■ 
tha  fruit  in  ahape  like  a  bottle,  when  ripe  -of  a  pale-yellow  colour, 
sometimes  six  feet  in  length.  When  dried  it  becomes  hard,  and  ia 
used  to  coatoin  water;  it  is  then  of  a  pale  bay-colour.  In  ita  wild 
state  this  plant  produces  a  poisonous  fruit,  and  Dr.  Royle  states  that 
a  very  intelligent  native  doctor  informed  him  that  esses  of  poisoning 
have  occurred  from  eating  the  bitter  pulp  in  the  district  where  it 
grows.  Some  sailors  also  are  said  to  have  died  from  drinking  beer 
that  had  been  stuidiug  in  a  fiask  made  from  one  of  those  gourds. 

These  injurious  eflects  seem  however  to  be  removed  by  cooking 
for  Don  esys  that  the  poor  people  among  the  Arabians  eat  it  boiled 
with  vin^BT,  or  fill  the  shells  with  rice  snd  meat,  and  so  make  a 
kind  of  pudding  of  it.  The  pulp  of  tlie  fruit  is  often  employed  in 
poulticee  :  It  is  bitter  and  purgative,  and  may  be  oaed  ins^ad  of 
colocynth.  Thia  species  grows  abundantly  in  Egypt  and  Arabia; 
the  Arabians  call  it  Cbanah  ;  it  thrives  wherever  ue  mountains  ars 
covered  with  a  fit  Boil.  Thero  are  three  other  species  enumerated  by 
Don  growing  in  Ouinea  and  the  East  Indies. 

L.  idolairii:a  is  held  iu  great  veneration  by  the  Hindoos  in  theil 


LAQERSTKCE'MIA,  a  genus  of  Plants  of  the  natural  fiunily  of 
Ijllkrxieea,  whieh  extends  from  the  Malayan  Archipelago  into  China 
and  Japan,  aa  well  as  along  the  foot  of  the  Himalayan  Houataiua  to 
the  northern  parte  of  Indie.  The  genus  vras  named  by  Linnteua  in 
honour  of  Lagaratnem,  who  was  director  of  the  Swedidi  East  India 
Company  and  imparted  many  interesting  plants  from  India  and 
China,  The  species  are  few  m  number,  but  most  of  them  highly 
oruamental  in  nature.  L.  Stffina  espedaJly  forms  a  small  tree  and  is 
oonspicuona  from  its  large  rose-ooloured  flowers,  of  which  the  petalsi 
standing  out  on  rather  long  dans,  mors  fully  dispUy  the  varied  ou^ 
line  of  its  undulatad  limb.  The  bark  and  leaves  are  accounted  purga- 
tive and  hydragogue,  the  seeds  narcotic.  L,  Indica  and  L.  parvtfcra 
are  small  and  ^irub-like,  and  suited  to  our  hot-bouses,  but  all  require 
moisture  in  the  season  of  flowering. 

LAGIDinM.    rCmBoarLLiEjK.] 

LAOOMYa    [Lep 

LAQOPUS.    friT 


bg  to  the  order  SodaUia  and  the  family  ChinAiUida.  h.  IriiAodae- 
tifiut  is  the  V^soaoha,  or  Biscaoho.  [CHiHcmiiLiDa.]  The  aoeom- 
panying  figura  was  t^en  from  a  spedman  in  the  Zoologioal  Oardans, 
R(«ent^s  Park. 


Tlscaehi,  or  BlKaoho  (lafvstsBqrf  trlAoiatttlm). 


Facial  ideIi  abant  GO* ;  maExls  proJMttiig;  bMdroand;  aitnmi- 
tiei  proporSoaed  to  the  body  ;  ■ntarior  huidi  proTided  with  k  thumb  j 
tkil  itioDglj  preliantUs,  snd  hanng  ft  put  of  it*  axtmni^  luked 
belav  ;  hftir  itrang  utd  ourly. 

Two  apecin  an  raoorded,  A  Bumboldtii  and  £.  M»M. 

The  flnt  of  tbcM,  or  tba  Capairo,  waa  found  by  Hnmboldt  and 
Bonpland  In  ths  Lot  of  an  Indian,  who  had  oaptorid  it  in  an  aicur- 
aiun  to  the  matward.  Bias  about  2  feet  2  inobes  without  tha  talL 
Head  round  and  very  larga  Hair  long,  strong,  and  uniform  gray, 
the  tipa  blank.  Faoa  naked  and  black  ;  mouth  beset  with  loog  stiff 
briitlea.  Tail  rather  longer  lian  tha  body,  prehenBile,  naked  at  the 
extremity.  Habita  gregarioua  ;  firequantly  aeen  nisad  od  tbe  bindar 
aitremitiea. 

It  waa  found  on  tha  Bio  Qoariare,  one  of  tha  tributai;  riveta  of  tha 
Orinooo. 

The  other  apeoiea  haa  ihorter  hair,  and  ia  of  the  cUe  of  the  Sapagou- 
aii  [Cebut  Cnpueinui,  Daam.,  Sitaia  Capueiaa,  Linn.). 

It  ii  a  Datira  of  BraziL 

Dr.  Qray  plaaea  the  form  iu  hia  fansily  Sariffuida,  and  iu  the  aeoond 
tub-family  of  it,  namely,  Atelina. 

Ur.  Swainaon  arrangea  it  in  the  family  Cebida,  between  MyeOa  and 
AkUt. 

LA00T13.      fCHCHCHILLIDA] 

LAQRIID^  iLagriaria,  Ulraille),  a  family  of  Coleoptaroui  Imwrta 
of  tha  aectioD  Htltnmera,  the  eharactera  of  which  are  : — Elytra  aoft ; 
head  and  thorax  ooniiderably  narrowBr  than  the  elytra,  the  latter 
almost  cylindrical,  ovale  or  quadrate,  and  truncated;  antaiuiEe  inserted 
near  an  emorginntiou  of  the  eyes,  either  filiform  or  insensibly  larger 
towards  the  apex,  the  terminal  joint  being  longer  than  the  preceding, 
ccpecially  in  the  malee ;  palpi  thickaned  at  tha  tip  ;  terminal  joint  of 
the  maxillary  palpi  of  the  form  of  a  reversed  trangle ;  femora  OTal 
and  claTsta ;  tibite  long  and  slender ;  those  of  the  anterior  legs  often 
curred ;  penultimate  joint  of  the  tarsi  bilobed  and  the  claws  simple. 
The  genus  Layria  (Fab.),  conUins  those  spadaa  in  which  the  actenniB 
am  gmduaLy  thickaned  towards  the  apex,  and  bava  tbe  last  joint 
ovate  ;  the  fore  part  of  the  head  ia  but  little  produoad,  but  behind 
la  prolonged  and  alighUy  roundMl ;  the  thorax  li  almoat  cylindrical 

One  species  of  this  genua  aiiata  in  England,  tha  Lagria  hirta,  an 
Insect  not  unfrequeutlj  found  in  hadgea  and  woods,  and  apparently 
moat  abundant  on  the  white  thorn.  It  ia  about  i-12tha  of  an  inch  in 
length,  of  an  oval  form,  with  a  narrow  head  and  thorax ;  these,  as 
weU  as  tha  body  beneath,  tha  antenna,  and  the  legs,  are  black 


tha  elytra  are  dirty  yellow,  soft,  and  pubescent.    Tha  body  of  the 
males  Is  ralher  narrower  than  that  of  the  '       '  '  " 

are  longer. 


than  that  of  the  femalea,  and  the  antennn 


those  of  Lagria  jiropar;   the  a 
almost  cylindrical  jointa,  Uie  laa 

the   head   ia   oonaiderably   prodi  .     . 

abruptly  narrowed  behind ;  the  thorax  ia  longer  than  broad,  some- 
what orata,  but  trunoated  bafore  and  behind;  the  elytra  aie  acutely 
terminated. 


"H 


LititJirt*. 
ThallaaadeaeUilhaBatnraliin;  »,  the  aatnrns ;  r,  the  larsos  of  tbtRm 
and  mlddls  pair  of  left ;  ^  the  taisui  of  the  pcalerlor  pair  of  lets, 

LAOUltUS  (from  Xr)«r,  a  hare,  and  oipi,  a  tail),  a  g^ua  of  Plants 
belonging  to  tha  natural  order  Ommmaeea.  It  has  a  spiked  paniole, 
1-fiuwered,  acarioui  glumes  euding  in  a  long  fringed  seta.  The  outer 
pal^  end  in  two  long eetR and  Hith  a donal  geniculated  twitted  awn. 

L.  ovanu  la  tha  only  species,  and  has  a  stem  from  4  to  IS  inches  in 
height  Tha  leavee  are  bro«id  and  lanceolate,  the  spike*  orat*  and 
]>i<beacrat.  Itia  found  in  sandy  plaoea  in  auenuejaad  on  tbe  conti- 
ut:nt  of  Europe. 

ifiaMLgUtv^Maiimal  nf  BritiA  Bota*y ;  Kooh,  flora  Oniiiaiii'iM.) 


LAVIAC&a.  *» 

LAITH.    (UuLanous.] 

LALO.     [AiUMBOHU.] 

LAUA.    [Luiu.] 

LAUAKTIN.    [CrraoSA.1 

LAUBRUS,  Leach's  name  for  a  genn*  of  BraebytmNt*  &iiitae«iia 

LAMB'S  LETTUCE.     [Valebuhill^] 

LAUELLARIAiBynonymouswithOmocdra.  [CHmcoBiuxoEUTa.] 
LAUELLIBRANCHIA'TA.  De  BlainviUa'a  third  order  of  Acirk*- 
laphora  (Acdphalaa  Teatao^a  of  Cnviec). 

De  Slainviile  makea  this  order  consist  of  tha  following  &milies  : — 
lat,  OaCnxni  (Oyatera,  to.) ;  3nd,  StAo^rtvxa  {Spondyliu,  fto.) ;  Srd, 
Margarilaata  {  VmIhUo,  MaUau,  ix.)  ;  1th,  MytiUniea  (itnaads  and 
Pinnaa}:  Sth,  Polgodotila,  or  Arcacta;  Sth,  Submflilaeta  (Jnodea, 
f/nio,  Oardita);  Tth,  Chamaeta;  Stb,  Oonckaeiai  Mb,  PiUnidta: 
10th,  Adanuieta  (Pholiu,  Ttndo,  Futulasa,  Ac). 
U.  Bang  aeparatea  tha  order  into  two  diWaiODa : — 

I.  JfonoiRyaHa. 
Families:  —  lat,  Ostracds,    Cuviar   lOtlreada);    Snd,    Peotinides, 
Lam.  (Pectinida);   8rd,  Hall^aoda,  Lam.  {MtUlada):  4th,  ATieal^ 
(AncHJtdo). 

II.  Dintj/aria. 
Families;— 5th,  Arcao^  (Areada);  6th,  Uytilao^  (MgtUida); 
Tth,  Bubmytilao6a  [SiAmflitiiia :  freeh-water,  Anodm,  Unia,  ix.; 
Naiades  of  Lamarck  and  Lea :  marine,  Cardila,  Ojfprieardia,  tut.) ;  8th, 
Ckamaeea{Okamada);  9Mi,  Canehatta  ;  VMi.  Pgloridia ;  Wth,  TuVi- 
col^  Idm.  {Atpergitivm,  CUtvagdia,  ^).  [Coromnxx  ;  HoLLnsca,] 
LAUELLICORNES  (Latreills),  one  of  the  sections  of  the  order 
CoUoptera.  The  insect*  of  this  section  have  Ave  joint*  to  all  tbe 
tarsL  Tha  autemus  are  inserted  in  a  small  hollow  in  front  of  tbe 
eyes,  shori),  usually  composed  of  nine  or  ten  joints,  the  last  of  which 
are  large  and  flat,  and  open  like  a  fui.  [CoLtORBna.]  The  number 
of  these  lamellated  joints  varies,  but  thsrs  are  ganenllr  three.  The 
clypeus  is  usually  very  Urge,  and  the  labrum  ia  onall  and  hidden 
buieath  the  clypeus.  Tbe  anterior  tibin  are  daatated  extamallj,  and 
the  posterior  tibin  are  often  more  or  less  dentionlatad.  The  maitdible* 
of  some  of  tbe  spedea  are  membranous. 

The  larva  [Colioptsba]  is  sod,  of  a  cylindrical  form,  or  nsarl;  so, 
and  has  a  large  vertical  head.  There  are  >ix  small  l«a  attached  to 
the  thoracic  segments.  The  body  is  always  bent.  When  about  to 
assume  the  pupa  state  the  larvn  inclose  themselTcs  in  an  oval  ease 
'  formed  of  particles  of  earth,  ratten  wood,  or  other  surroonding 
Kitbstancei,  which  are  cemented  by  a  glutinous  matter.  Some  of 
thorn  live  in  the  ground,  and  feed  upon  ^  roots  of  plants  and  others 
live  in  decayed  animal  and  v^etable  subatancea,  upon  which  they 
feed.  The  perfect  iuseot*  also  fead  upon  these  substances  (many  of 
then  are  found  in  dung) ;  otheca  feed  upon  the  leave*  of  planta,  or 
on  the  flowera. 

Idtrulle  divideathe  Lsmellicome*  into  two  gnat  tribe*,  Scarabaide* 
■od  Lucanide*.    [SoaBABaiDX;  Lctcaiiida] 

LAUELLIBOSTBES,  Cuvier'*  name  for  tbe  gnat  family  of  tha 
Anatida.    [DuoKB.] 

LAUIA'CE^,  or  LABIA'TiE,  LabuOa,  a  ver^  eitenalTe  and 
important  natural  order  of  Exogenous  Plant*,  with  irragular  onaym- 
metiical  monopetaloo*  flowers,  and  a  4-lobed  ovary,  '■'""^■"g  to 
i  aeed-lika  monoapermou*  fruits.  It  is  tecbnically  allied  so  nearly  to 
Boragimaeta  as  to  differ  apparently  in  little  except  having  regular 
flower* ;  but  in  nature  it  bdonga  to  a  different  sari**  of  vegetation. 
The  leaves  of  laniana  are  unifornilyoppodte,*ndthsiTstems  square 
or  nimrly  so,  and  in  the  greater  part  of  the  order  the  flower*  are  dis- 
posed In  short  oppoaits  clostcn  axiUuy  to  leave*,  and  ^ip*aring  in 
consequence  as  if  in  whorU. 

The  species  are  generally  aromatia  and  tonic,  a  propsi^  that  is  in 
moat  case*  owing  to  the  secration  of  a  volatile  oil  in  little  cysts  or 
glands  occupying  the  leafy  organs.  The  aromatic  qoaliti**  am  familiar 
to  u*  in  tha  Saga.  Haijoram,  Thyme,  Baail,  and  nmilar  plant*,  com- 
nonly  cultivated  for  the  service  of  the  kitchen,  as  coDdimsot*;  of 
lavender,  so  much  valued  for  ita  peculiar  fra^anoe;  of  Hint  and 
Peppermint,  well  known  for  their  stimulatiog  power,  and  of  many 
other*.  Batonj,  Qtound  Ivy,  Horehound,  and  other*  era  ezamplea  ra 
(h*  bitter  tonic  qnaliljai  of  such  planta ;  Raeemary  appeal*  to  have 
tbe  specific  pioparty  of  ttUtaung  the  hair  and  moouiagmg  it*  growth ; 
ita  oil  is  that  wbicb  give*  tlie  green  colonr  to  beat's  greaae  ud  such 
nomstom* ;  and  Gat-Tbyme  (!nm«rwM  MonM)  and  Cat-Hint  {N^eta 
Vataridj  **em  to  be  genuine  feline  aphrodinaca. 
Planta  of  thi*  order  are  di*tribnted  orar  all  tlie  vaimer  and  ton- 


Bent^m  haa  given  an  slaborale 
view  of  their  geographical  distribution,  from  which  it  kppsan  that  out 
of  1711  species  1030  belong  to  tbe  Eastern  heinispbers^  and  M9  to 
the  Western ;  8  only  are  Arctic ;  80  inh^at  the  tempsnta  part*  of 
Europe,  190  Spain,  14S  the  Himalayan  Moaniaios,  and  oo^  167  the 
Equinoctul  ragioQ*  of  both  the  Old  and  New  WoiU,  and  tlwaa  are 
chiefly  mouobin  plants. 

Linnao*  distributed  the  giosn  of  Za*uao*i>  thnxigh  hls^Ni^psasua, 
Ofwmmptrmui,  and  Ihamdria  Mmugfma.  Writ***  on  tb*  neural 
^stem  have  devised  much  bettsr  mode*  of  snangemtot ;  tbe  tncst 


LAMPTRID£. 


M 


pwftot  and  raosnt  ii  Uut  of  iSi.  Bantliuii  (*  LaUftUmm  CUoent  et 
Spwiiet,'  LoDdoD,  IS334S,  Sto.) 

Tbarv  an  136  genaim  uid  2860  ipaoigi  of  tliii  oidar. 


LMf  md  lloircn  oT  Ailnn  fnlentii. 
1,  Ibi  OTI17,  opoD  tlw  tiHiT  leliea  of  wttloh  s  put  at  th4  chinclcr  oC  lUa 

oidei  diptadi. 

Tha  British  gonen  of  this  ordsr  >rs  nnmeroiu.    They  are  clif  ided 
hj  BaluDgtoli  into  thu  faUoiring  tribn : — 

L  Moitkoidta. — Corolla  bell-ahnped,  Dearly  nigular;  atameiu  distant, 
straight,  diTerging  upwards. 
I.  MentSa.  X  Lyeopttl. 

1 ;  atamens  S,  i 
if  thecoroUa. 


—Corolla   Slipped  1   atamsna  4,  distant;    cells   of 
antheta  leparate,  divetjent,  conoectiTa,  dilated. 

4.  Origamttk  fl.  CUaminMo. 

6.  THymiu. 

IT.  JTieKmAka— Corolla   S-lipped;   atamens  distantj    anther   oells 
eonnected  atioTe. 

7.  IfdiMO. 

T.  SetUeBarua. — Stamens  approximatiDg,  puaUel  under  the  upper 
lip  of  the  ooroUa ;  oalyx  2-lipped,  closed  in  fruiL 

5.  Seuldiaria.  B.  Pr%iuUa. 


10.  ^Qwt(t. 

lydtm. — Stamew     ... .  „.  ,...  _     .     . 

lip  of  the  voniUa,  3  loferior  lon^Mt;  oaljt  tubular, 
afaaped,  Bpi«adiiig  in  fruib 

11.  MdmU.  15.  ataekst. 

12.  Xoattam.  16.  BaOota. 

13.  Ltennnu, 

14.  Oattopiit, 
YIIL  AJKgoidta. — Upper  lip  of  sorolla  very  ahort,  or  split  and  de«pl; 

trifid. 

18.  liuentaM.  19.  Ajuga. 

Then 

~      IINARLA.    (Aloj 
LAXUTABITEa.     Broogniart,  classing  Fossil  Fuci  according  to 
the  analon  the;  offer  to  recent  tribes,  uses  this  term  for  one  apMiea 
found  in  Uie  teoondar;  strata  of  Aiz,  near  La  Bochalle. 
_  LA'HIUH,  a  genue  of  Plants  belonging 


triGd.     The   latanl   iobea   minute^  tooth-Ii 


r  <AiBOlet«,  nu«l7 


eloDf^ted.  The  aotlian  approMli  ia  purs,  and  forming  a  eroa^  burst 
ioDgitudiiuIlf.  The  oalj^  ia  E-tooUied  and  bell-ehapad,  the  tuedi 
niuu-1;  equal.  This  genus  inoludus  the  Dead,  BUnd,  and  Dumb  NettUs 
of  our  pasunta,  so  called  from  their  reaemblaniM  to  the  Urtita  in 
man;  pointe,  except  their  itingB. 

L  amflaticai^  hai  raundish  cordate  abtuae  laarea,  the  lower  ones 
Stalked,  the  upper  ones  aesnile  and  clasping.  The  teeth  of  the  oalnc 
are  louger  thsji  the  tube,  at  length  coBoiveat ;  the  lateral  Iobea  of  the 
lower  lip  of  the  coriUb  toothless ;  the  nuts  small,  and  of  an  obovate* 
oblong  shape.  It  is  found  in  sand;  and  chalk;  fielda  in  Great  Britain, 
the  north  of  Africa,  and  Middle  Asia. 

L.  intermdium  has  reuifonn,  cordate,  obtuse  leaTea,  and  ia  disUn- 
guisbed  b;  the  teeth  of  the  cal;x  being  longer  than  their  tutxs  hispid, 
and  alwB;a  spreading.  The  lateral  lobes  of  the  lower  lip  of  the  caroUa 
with  a  short  tootb ;  the  nuts  twice  aa  large  as  those  of  the  former 
apedea,  and  of  an  oblong  shape.  Thia  epeciea  ia  common  in  Scotland, 
Sweden,  and  the  north  of  Qennan; . 

L.  jmrpurwm  baa  a  pale  purple  corolla,  spotted  with  red,  the  lateral 
lobes  of  tha  lower  lip  Having  two  teeth.  The  nuts  oblong,  or  about 
twice  as  broad  aa  long.  It  is  found  in  Great  Britain  and  Sweden, 
where,  according  to  Linneus,  it  ia  boiled  and  eaten.  It  was  formerlj 
used  in  medicine,  bat  ia  not  now  preecribed. 

L.  ineiium  has  but  one  tooth  in  the  lateral  lobes  of  the  lower  lip  of 
the  corolla.  It  ia  a  British  plant,  and  is  likewise  found  in  Franc^ 
German;,  and  Sweden. 

L.  albuM  a  distinguished  b;  having  the  cal;i-teeth  as  long  as  tha 
tube,  all  separated  br  acute  angles,  Uie  upper  one  distant  from  the 
nthers.  The  corolla  has  throe  l«eth,  and  is  Isrge  and  wlitta.  It  was 
once  used  medicinall;,  but  is  now  disregarded.  Like  L.  pvrfmtiaa, 
this  spades  ia  eaten  in  Sweden  aa  a  pot-herb.  It  is  found  in  Great 
Britnin  and  the  eouthem  parts  of  Europe. 

L.  taocitlatvm  has  the  cal;i'teeth  longer  than  their  tube,  the  three 
upper  ones  separated  from  the  others  b;  broad  obtuse  angles ;  the 
lateral  lobes  of  the  lower  tip  of  the  corolla  with  one  tooth.  It  is  found 
in  Oreat  Britain  and  un  the  continent  of  Europe.  . 

L.  ttrvUian  has  deep1;-cut  ovate  leaves,  the  cohilla  three  times  aa 
large  as  the  calyx,  whioh  is  glabrous.  It  is  a  native  of  Greece  in  witste 
plaoes,  and  ia  supposed  b;  Vnaa  to  be  the  Af  viiiki  ionrit  of  Dioseoridea 

(a.  los). 

There  are  several  other  spedes  of  Lataiiaik,  growing  chiefly  in 
the  southern  parts  of  Europe.  The;  are  not  worth  cultivation  for 
ornament,  but  will  easil;  grow  in  an;  soil  or  situation,  and  are  to  be 
propagated  either  b;  division  or  b;  seed. 

(Don,  Dicltlamydtom  Plantt ;  Babiugton,  JfanaaZ  a/£rifi>it  Botany; 
Fraaa,  Synoptit  Flanlarum  Flora  Clainca.) 

LAMNA,  a  genua  of  Squaloid  Elshea.  Fossil  ia  the  Chalk,  London 
Clay,  ftc,  aud  reoeuL    [S^dalida] 

LAMPEKN.    [PlxaoMTZlD*.] 

LAMPREY.      [PWB0KT«IM.J 

LAMPRI3,  a  genus  of  Fishes  belonging  to  the  faiuil;  Scon^irida. 
It  hai  an  oval  body  greatly  compressed  i  small  scales ;  a  single  elevated 
and  elongated  dorsal  fin ;  rides  of  tha  tail  carinated ;  teeth  wanting ; 
branchiostegous  rays  7. 

L.  gnttaiiu,  the  Opah,  or  King-Fish,  has  been  taken  on  the  Briti^ 
coasts.  It  is  a  var;  rare  fish,  and  aa  beautiful  aa  rare.  The  upper 
part  of  the  back  and  eidee  ara  of  a  rich  green,  reSeotiog  both  purplo 
and  gold  in  different  lighte,  passing  into  ;illowish-gTeen  below ;  above 
and  beneath  tha  lateral  line  are  Tarioua  round  vefiowiah  white  epot^ 
from  which  Uie  fleh  received  the  name  of  Luna.  The  irides  are  scarlet ; 
all  the  fins  bright  vermilion.  It  haa  been  remarked,  on  aooount  of 
these  show;  oolouis,  that  the  Opah  looks  like  one  of  Neptune's  lords 
dieased  for  a  court-da;. 

This  Ash  vras  formerly  referred  to  the  genus  Ztut,  and  called  Z.  Lnaa 
andZ.  MipcrialiL 

LAMPROTILA.    [HaLoroinsx.] 

LAMPROTOREflS.    [SruBHink] 

LAMPTItlD.^  (Zampyru,  Linn.),  a  fiunil;  of  Coleopterous  Ineeota 
of  tha  section  Midacodcrmi.  The  ioseda  of  thia  famil;  have  five 
joiata  to  all  the  tani ;  flexible  Bl;tr« ;  the  bod;  nsuall;  elongated 
and  somewhat  depressed.    The  thorax  projeats  more  or  less  over  the 

point ;  tbe  penultimate  joint  of  uie  tarai  is  alwa;B  bilobed ;  tlie  olawa 
are  simple,  and  tha  antennn  are  approximated  at  the  base. 

The  faniil;  Zaaifiyridit  oootaina  the  following  genen,  and  some 
others  of  minor  importanoe. 

Lgm,  the  diatii^uiihing  charaotera  of  which  are — fore  part  of 
head  prolonged  into  a  snout ;  antemue  serrated ;  el;tiB  most  00m- 
monl;  dilated  in  the  middle  or  towards  their  posterior  part.  One  of 
the  species  of  tliis  ganos  ia  found  in  Rn^aad,  tha  Zyciu  numitta. 
Fab. ;  it  ia  aboat  a  qoarter  of  an  inch  m  l^gth,  and  of  a  black 
ootour,  with  the  exception  of  the  elytra,  which  are  brilliant  red  and 
have  raiaed  strim, 

Osulisas,  OeofE — Antannffi  simple,  the  ssoond  and  third  joints  much 
shorter  than  the  following j  head  not  sensiblj  prolonged  in  front; 
iointa  of  the  latai  elongated  aud  nearly  oylindiical ;  the  penultimate 
joint  ll«Hrt«hB4>ed ;  ehtra  toleiabl;  Gmu 

0.  nUmlarU  reaemblee  in  colouring  and  aiae  the  inssot  last 
described;  the  suture  however  ia  black.    It  inhabits  Franco. 
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XoMpyrtL— Head  not  prodaoed  in  frant,  hidden  beneath  the  th<»»x ; 
eyes  in  the  male  sex  Texy  laiige;  antenne  ahoii;  femalee  apterona. 
To  this  genns  belongs  the  Glow-Worm  (Xampyrit  noetiltiea,  Latr.). 
This  insect  is  rather  more  than  half  an  inch  in  length,  of  a  blackish 
ooloar,  the  thorax  is  maigined  with  dusky-red,  the  legs  and  the  edges 
of  the  segments  of  the  body  of  the  same  colour.  The  female 
resembles  the  male,  bnt  is  quite  destitute  of  wings,  and  the  terminal 
segments  of  the  abdomen  beneath  are  yellowish ;  the  thorax  is  semi- 
drcolar;  the  body  is  reiy  soft,  of  an  oblong  form,  pointed  at  the 
extremity,  and  composed  of  10  segmentsL  The  male  Glow-Worm  ia 
said  to  emit  the  phosphorescent  light  in  a  slight  degree,  but  it  is 
chiefly  the  females  from  which  the  bnlhant  light  proceeds  which  we  so 
often  see  on  banks,  beneath  hedges,  and  in  Tsrious  other  situations. 
This  light  proceeds  from  the  under  part  of  the  abdomen  and  near 
the  tip.  and  it  appears  that  the  animal  has  the  power  of  varying  its 
intensity.  Glow-Worms  will  live,  we  are  informed  by  Latreille,  a 
long  time  in  vacuo,  and  in  different  kinds  of  gases,  the  nitrous,  muri- 
atic, and  sulphurous  acid  gases  excepted,  for  in  these  they  soon 
expire.  When  placed  in  hydrogen  gas  they  sometimes  detonate.  If 
the  luminous  portion  of  the  abdomen  be  removed,  it  retains  its 
luminous  property  for  some  time,  and  when  apparentiy  extinct  it 
may  be  reproduced  by  softening  the  matter  with  water.  The  insects 
emit  a  brilliant  light  if  immersed  in  warm  water,  but  in  cold  water 
it  is  extinguished.  The  females  being  apterous,  and  consequently 
restricted  in  their  powers  of  locomotion,  and  the  insect  being 
nocturnal,  it  is  supposed  that  the  light  emitted  by  the  female  is  for 
tiie  purpose  of  attracting  the  other  sex.  The  larvae  have  been  kept 
alive  for  a  considerable  time,  by  the  writer  of  this  article,  during 
which  they  lived  upon  snails,  kiuing  those  of  the  largest  sLee ;  some- 
times they  would  seize  a  snaU  whilst  crawling,  and  when  the  animal 
retired  within  its  shell,  they  would  still  keep  their  hold,  and  allow 
themselves  to  be  carried  into  the  shell  with  the  snail,  and  although 
they  became  enveloped  in  the  mucous  secretion,  it  very  seldom 
appeared  to  adhere  to  their  bodies.  Upon  being  touched  or  disturbed 
in  any  way  they  emitted  the  phosphoric  ligh^  but  not  to  so  great 
•  a  d^ree  as  the  perfect  insect. 

LAMPTBIS.    [Lamptrxd^.] 

LAKARKITE,  a  Mineral  consisting  of  sulphate-carbonate  of  lead. 
It  occurs  in  long  slender  crystals,  single  or  aggregated  into  fibrous 
masses.  The  primary  form  is  an  obuque  rhombic  prism.  Colour 
greenish,  yellowish,  or  grayish.  Streak  white.  Hardness  2*0  to  2*5. 
Lustre  neariy  resinous,  but  pearly  on  the  cleavage  planes.  Trans- 
parent^ trsnslucentb  Specific  gravity  6*8  to  7.  It  is  found  at  Lead 
Hills  in  Sootlsnd.  A  massive  variety  has  been  met  with  in  Siberia. 
The  following  is  its  anslysis  by  Brooke : — 

Sulphate  of  Lead 53*1 

Carbonate  of  Lead     ...  .    .    46*9 
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LAKCELET.    [Brakchxcstoxa.] 

LANCE'OLA,  a  genus  of  Cnutaeea  established  by  Mr.  Say  on  a 
single  species,  I^Bmwka  pdagiea,  two  females  of  which  only  he  appears 
to  have  seen  taken  on  the  coast  of  America  in  the  Gulf  Stream. 
M.  Desmarest  is  of  opinion  that  the  genus  belongs  to  the  Amphipoda 
from  its  vesicular  oblong  branchise,  to  the  number  of  ten,  placed  at 
the  internal  base  of  the  feet,  except  those  of  the  first  and  seventh 
pairs,  and  that  it  especially  approaches  Phronima  in  its  caudal  appen- 
dages, which  consist  of  three  pairs  of  lanceolate  styles,  whidi  are 
double  and  supported  by  depressed  linear  peduncles  annexed  to  the 
sides  by  three  rings  which  compose  the  taiL  Its  mouth,  provided 
witii  two  tiiarticulate  filiform  palps  and  bifid  jaw-feet^  bears  analogy 
to  that  of  the  Clopcrtei.  Its  general  form  is  that  of  the  genus  Praniga 
(which  M.  Desmarest  considers  to  be  an  Isopod) ;  its  antemue,  com- 
posed of  four  joints,  have  the  last  joint  not  divided,  and  the  inferior 
antemue  are  the  loDgesL  The  superior  antennae  have  their  base  hidden. 
The  eyes  are  elongated;  the  front  is  concave;  the  feet  are  14  in 
number,  and  simple ;  the  two  first  pain  are  compressed,  and  the  sixth 
is  the  longest.  The  head  is  short  and  transvene.  The  body  is  soft, 
and  covered  with  membranous  integuments;  the  tail  is  depreoMd, 
narrower  than  the  body,  and  its  terminal  segment  is  attenuated 
between  thejposterior  caudal  styles. 

LANCE- WOOD,  the  wood  of  Dt^gwe^  qmiarentU 

LAND-CRA&    [Gecabcuub.] 

LANDAKIA.    [Dbaoonifa.] 

LAKIAD JB,  a  fiamily  of  Bhds  indndlng  the  Shrikes,  or  Batcher- 
Birds  (ZoRuis,  Linn.). 

Linnaeus  places  his  genns  Lamku  at  the  end  of  his  first  order, 
Aeeipitrti,  immediately  followiag  the  Owls  (Sirix),  The  Piocs  form 
the  snooeeding  order. 

Cuvier  makes  the  Pies-GriicheB  (Zontaa;  Linn.)  the  first  great  genus 
of  his  Dentitroaktt,  his  second  orders  the  Oiseaux  de  Proie  {Aeeipiirei, 
Linn.)  being  his  fibrst 

Vigors  observes  that  in  the  diaracters  of  the  notched,  depressed, 
and  angular  biU,  and  the  stroQg  hairs  or  vibrisBS  that  surround  its 
base^  as  well  as  in  their  mannefi^  the  if icsneapidcepaztialiy  correspond 
with  the  Lamadcf,  firom  the  eariier  families  of  which  they  cmefly 
diiier  in  their  inferior  power  and  robustness.  Entering  among  tbs 
Zamtadm  bjr  the  genus  lyranmif  (Cuv.),  which  vnites  them  with  the 
preceding  ifmeicapidce,  iad  from  whidi  he  would  separate  it  chiefly 


on  aoooimt  of  the  strength  of  the  bill,  wherain  the  rharacter  of  a 
Shrike  is  more  conspicuous-  than  that  of  a  Flycatcher,  Vigon  prooeeds 
by  means  of  Aaru  (Cuv.)  and  iifioautf  (YieilL)  to  Dioninw  (YietiL), 
the  Fork-Tafled  Shrikes  of  the  Old  World,  where  the  base  of  the  bill 
is  still  depressed  snd  wide,  as  in  the  groups  just  quoted,  but  the  apex 
gradually  mors  oompressed.    Hence,  he  remarks,  we  are  led  by  some 
intervening  forma  to  the  still  more  compressed  bills  of  Spataeui  (HI-) 
and  the  true  ZtunUu  of  autiiorv,  which  by  its  short,  compttwaed,  and 
strongly-dentated  biU  exhibits  the  type  of  the  fimuly.    "Heie^"  om- 
tinues  the  author,  "we  are  met  by  some  conterminous  groupsi,  among 
which  Falcfinaihu  (VieilL)  is  conspicuous ;  and  hence  we  descend  bj 
intermediate  gradations  to  the  more  lengthened  and  aleoder-biUed 
Vanga  (Cuv.),  together  with  Ptioncpt,  Latuarim,  and  TkamimopkilmM 
of  M.  Vieillot,  which  bring  us  in  contact  with  the  Thrashes.     The 
extremes  of  the  fiunily  wilf  be  found  in  the  Omuealm  and  OebUppris 
of  M.  Cuvier,  which  by  their  bills,  in  some  degree  depressed  at  the 
base,  lead  back  to  TffrannfU  and  the  other  broad-billed  groups  which 
commence  the  family.    This  last'mentioned  genns^  OsUepfria,  has 
latterly  been  arranged  among  the  Thrushes;  but  I  feel  inclined  rather 
to  leave  it  in  its  originsl  station  among  the  Shrikes,  from  the  pecu- 
liarity of  its  tail-coverts,  which  form  themselves  into  a  kind  of  puffed- 
out  cluster  on  the  bacL    This  character  seems  to  prevail  among  the 
Laniada  more  generally  and  in  a  greater  degree  than  in  other  birda  : 
in  one  spedes  of  the  family,  the  Puff-Backed  Shrike  of  Africa,  now 
rendered  so  funiliar  to  our  cabinets  from  our  connection  with  the 
Cape,  this  singular  protuberance  is  carried  to  so  great  an  extent  as  to 
form  an  apparentiy  artificial  appendage  to  the  back.    In  the  genua 
before  ua  tiiis  peculiarity  seems  even  still  further  developed  in  the 
well-known  conformation  of  the  same  tail-coverts,  their  shafts  being 
elongated  and  projected  beyond  the  webs  in  stiff  and  ahaipened 
points.    On  looking  to  the  general  affinity  which  the  extxemes  of  this 
fiunily  bear  to  the  Jftiaicapicia;,  and  through  them  to  the  Fiasirostrai 
Birds  of  the  last  preceding  tribe,  we  may  perodve  the  diaraeter  of 
feeding  on  the  wing  carried  on  to  the    ^yroiim,    the  fork-tailed 
JHeruri,  and  more  particularly  to  the  ^W<ua«,  or  the  Pie-Gri^ches 
Hirondelles  of  the  continental  writers;  while  the  depressed  bill  of 
the  same  Fiasirostrai  tribe  is  partially  preserved  in  the  groups  just 
mentioned,  together  with  that  of  CeU^pyria,  whidi  meets  them  at  the 
opposite  extreme  of  the  drde  of  affinity."  [TAkexjudm  ;  Mubcigafidjl] 
In  allusion  to  the  rapadoua  h^ita  of  the  Lamada,  Mr.  Swainson 
observes,  that  the  comparisons  which  have  been  drawn  between  them 
and  the  Falcons  are  no  less  true  in  fiict  than  beautiful  in  analogy, 
remarking  that  many  of  the  Paleomda  sit  on  a  tree  lor  hours  watching 
for  such  Uttie  birds  as  come  within  reach  of  a  sudden  swoop,  when 
those  birds  of  prey  pounce  on  the  quarry,  seise  it  in  their  takms,  bear 
it  to  their  roost,  and  devour  it  pieoemeaL     These^  he  adda^  are 
predsely  the  manners  of  the  true  Smike;  yet  with  all  this^  the  struc- 
ture of  the  Falcons  and  Shrikes,  and  their  more  intimate  relational, 
are  so  different-that  they  cannot  be  classed  in  the  same  otder,  though 
they  illustrate  that  system  of  symbolic  relationship  termed  analogy, 
which,  in  Mr.  Swainson's  opinion,  pervades  creation ;  but  the  two 
groups  are,  he   remarks,  in  nowise  connected,  and  there  ia  conse* 
quentiy  no  affinity  between  them.    The  following,  according  to  him, 
are  the  very  decided  external  characters  of  the  typical  groups : — 

The  short  snd  strong  bill  is  abruptiy  hooked  at  the  end,  and  the 
notch  is  so  deep  as  to  form  a  small  tooth,  more  or  less  prominent,  <m 
each  side.  This  projection,  Mr.  Swainson  remarks,  is  analogous  to  the 
teeth  of  quadrupeds,  so  fur  aa  it  enables  the  bird  to  take  a  firm  grasp 
of  its  food,  and  is  used  to  divide  it  into  pieces :  the  daws  also,  as 
instruments  of  capture,  are  peculiarly  fine  and  aharp  in  the  typical 
group,  and  this  character  porvades  mors  or  lees  the  whde  fiimily. 
The  mode  of  darting  sudd«ily  on  their  prey  (rather  than  hunting  or 
searching  for  it)  is  most  prevalent  in  thoee  groups  which  are  nearest 
related  to  the  Flycatchers^  whose  general  woikness  however  confines 
their  depredations  to  the  smaller  insects — ^larger  and  more  powerful 
tribes  being  the  food  of  the  ^ical  Shrikes. 

Mr.  Swainson  arraxigea  the  Laniada  in  five  divisions  or  sub- 
families :— 1,  The  Tgraimina,  or  Tyrant-Shrikes ;  2,  the  Oeblqpyrvue, 
or  CaterpiUarShrikee ;  8,  the  JHermnmB,  or  Drongo-Shrikea ;  4,  the 
7%am$icpkilinm,  or  Bush-Shrikes;  and  5,  the  Lamama,  or  True 
Shrikes.  According  to  Mr.  Swainson's  views  the  first  three  of  theee 
sub-families  constitute  the  aberrant  drde,  or  that  in  which  the 
character  of  the  Shrike  is  least  conspicuous.  The  fourth  is  the  sub- 
^ical;  and  in  the  fifth  the  lanine  struoture  is  most  perfectly 
developed. 

Tgranmno, 

Sub-Family  Character. — Bill  very  straight,  short,  depressed  its  whole 
length ;  the  culmen  not  arched,  but  the  tip  abruptiy  hooked.  Nostrils 
snd  rictus  defended  by  bristies.  Feet  short,  small,  and  dender; 
lateral  toes  equal,  or  neariy  so ;  daws  long^  alender,  fully  curved,  and 
veiy  acute. 

Locality. — ^America  only. 

Genera. — PUUfgomifi,  Sw. ;  CArftoU^ut,  Sw.;  SawrophagiUf  Sw., 
with  its  subgenus  AitffadowWf  Sw.;  Tgrmmmt,  VieilL,  with  its  sub> 
genns  MUvmlm,  Sw. ;  and  TjfrwmtUa,  Sw. 

Mr.  Swainscm  observes  that  the  oonneotion  between  the  family  of 
Shxikfls  and  that  of  the  Flyoatdiers  ( Jf  tudMiptifo)  by  means  of  the 
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T^franmnm  ib  so  perfect  that  it  is  difficult  at  present  to  detenzune 
when  one  terminates  and  the  other  commences.  The  Water-Chats  of 
Brazil  pass  by  such  imperceptible  degrees  into  the  lesser  Tyrant- 
Shrikes  (TyranntUa),  that  although  an  observer  on  the  spot  mignt,  he 
remarks,  draw  a  distinction,  an  ornithologist  acquainted  only  with 
dried  skins  is  at  a  loss  to  distinguish  their  remote  ramifications. 
" The  Water-Chats  {Flu/vieoliiuB)"  says  Mr.  Swainson  in  continuation, 
''which  seem  to  connect  the  Tyrant^hrikes  to  the  Flycatching 
family,  or  the  Muicic<ipid<e,  like  very  many  other  tribes,  have  their 
plumage  black  and  white  variously  blended,  but  without  any  mixture 
of  green.  The  Lesser  Tyrants  {TyratuMtla), on  the  contrary,  are  all  of  an 
oliveHioloured  plumsge ;  that  colour,  in  short,  which  is  most  adapted 
for  conceslment  among  foliage,  and  therefore  suited  to  their  manner 
of  life :  between  these  however  we  find  some  curious  birds,  which 
borrow  the  habits  of  both  groups.  The  species  called  by  Latham 
'White-Headed  Tody,  for  instance,  is  black  and  white :  its  general 
resort  is  on  the  sides  of  marshes,  where  it  perches  upon  the  reeds,  and 
darts  on  passing  insects  In  the  same  manner  as  a  true  Tyraut-Shrike; 
this  we  have  ourselves  repeatedly  witnessed.  Azara  says  that  it  like- 
wise chases  insects  upon  the  ground;  so  that  we  have  thus  in  this  one 
bird  the  manners  of  ooth  groups  exemplified.  Whether  this,  or  the 
Tyrannula  arnhvlam  of  Brazil,  which  lives  on  the  groupd  like  a  lark, 
constitutes  a  generic  type  in  this  division  is  at  present  uncertain. 
The  Lesser  Tyrants  (T^/rannula)  are  spread  over  the  whole  of  America, 
where  they  represent  the  true  Flycatcher  (Aftucieapa)  of  the  Old 
World  :  both  have  nearly  the  same  manners ;  snd  so  closely  do  they 
resemble  each  other  that  they  can  only  be  dlBtinguished  by  their  fee^ 
tail,  and  wings.  From  these  we  may  pass  to  the  True  or  Greater 
Tyrants,  by  a  little  sub-generic  group  {MUviUua,  Sw.)  having  very  long 
forked  tails.  The  habits  of  the  typical  Tyrants  intimately  resemble 
those  of  the  lesser,  but  they  feed  upon  larger  insects  more  suited  to 
their  own  sue :  some  imitate  the  KiiigfisherB,  by  diving  in  the  water ; 
and  they  will  even  prey  upon  small  reptiles.  The  species,  which  are 
numerous,  swarm  in  tropical  America,  where  they  are  everywhere 
Been,  perched  upon  naked  branches,  and  uttering  at  short  intervals  a 
aharp  and  monotonous  cry.  The  Tyrants  are  bold  and  quarrelsome 
birds,  particularly  during  the  season  of  incubation ;  the  male  will 
not  then  suffer  any  birds  to  come  near  its  nest,  and  becomes  so  infu- 
riated against  such  unconscious  intruders  that  it  will  attack  both 
hawks  and  eagles,  with  a  determination  not  to  be  resisted,  until  they 
are  fairly  driven  away." 

CebUpifrintB, 

Sub-Family  Character. — ^BiU  broad  at  the  base,  but  destitute  of  long 
bristles.  Bictus  nearly  smooth.  Wings  pointed ;  the  three  first  quills 
graduated.  Feathers  on  the  rump  very  thick,  and  apparently  spinous. 
Tail  with  the  centre  emarginated,  and  the  sides  rounded.  Feet  short; 
lateral  toes  unequaL 

Locality.-^Warm  ktitudes  of  the  Old  World. 

Qenera. — CebUpyris,  Cuv. ;  Oxynottu,  Sw. ;  Campephaga,  VieilL, 
with  its  sub-genus  Phinicorwia,  Sw. ;  and  MruowarcL,  Sw. 

Mr.  Swainson  is  of  opinion  that  the  passage  from  the  Tyrant- 
Shrikes  to  the  Oeblq»jfrina  is  sufficiently  marked  by  the  Mexican 
genus  PHHogonys,  which  brings  them  very  close  together.  The 
CdflepyrintB  are  confined  to  the  Old  World ;  but,  according  to  that 
author,  not  a  single  species  had  yet  been  found  in  Europe.  They  live 
upon  soft  caterpillars,  for  which  they  search  among  the  folisge  of  high 
trees,  as  Le  YaUlant,  who  first  called  attention  to  the  group,  pointed 
out.  Mr.  Swainson  remarks  that  nearly  all  the  species  are  distin- 
guished by  the  feathers  on  the  bacl^  which  are  very  thick  set;  and 
when  the  hand  is  passed  over  them  in  a  direction  towards  the  head 
they  feel  ss  if  intermixed  with  little  sharp  spines  concealed  beneath 
the  suxfaosk  This  singular  construction,  he  adds,  is  seen  also  in  the 
Trogons,  and,  in  a  less  degree,  in  the  fiunilies  of  Orioles  and  Cuckoos. 
The  genus  Phcmiconm,  in  his  opinion^  unites  this  division  to  the 
Tyrants. 

J)ieniirnuB. 

Sub-Family  Character. — Billcompressed  towards  the  end ;  the  culmen 
gradually  aruied  and  bent  over  the  lower  nuindible.  Feet  short  Tail 
lengthened,  genendly  forked.    Wings  long,  and  more  or  less  pointed. 

Locality. — ^The  warm  latitudes  of  the  Old  World. 

Genera. — Tephrodonii,  Sw. ;  Mdatomct,  Sw. ;  Ocypterut,  Cuv.,  with 
its  sub-genus  Anaiciput,  Sw. ;  and  Dicntnu,  Vieili. 

Mr.  Swainson  holds  that  we  are  led  to  the  DicrurincB,  or  Drongo- 
Shrikes  of  Le  Vaillant,  by  those  caterpillai^<iatcherB  {Erueivwra,  Sw.) 
which  have  only  a  few  acute  feathers  on  their  back ;  or  that  the  genus 
Oxjftiatui  may  possiblv  effect  this  junction.  The  Drongos,  he  states, 
are  fly-ditohing  birds,  having  their  bill  both  compressed  and  depressed, 
and  the  mouth  furnished  with  very  stiff  long  bristles.  "  These,"  says 
Mr.  Swainson,  in  continuation,  "  are  entirely  unknown  in  America, 
where  they  seem  to  be  represented  by  the  Fork-Tailed  Tyrants  (Mil- 
wdui,  Sw.) :  like  them  they  have  the  tail,  almost  universally,  long  and 
forked ;  and  they  associate,  as  do  the  American  birds,  in  flocks,  some- 
thing lUce  SwsUowB,  pursuing  insects  upon  the  wing  in  every  direction. 
Bees  appear  to  be  a  ssvourite  food  with  these  birds,  as  they  are  like- 
wise with  the  King-l^rant  of  North  America  (Tyrtmnui  infrspidtif). 
Some  are  omameoted  with  little  reeurved  crests  in  front  of  the  head ; 
ether*  have  the  neck-feathers  pointedyand  of  a  rich  metallio  liue; 


most  have  the  tail  remarkably  developed ;  and  nearly  all  are  of  a 
uniform  glossy  black  colour :  hence  it  becomes  very  difficult  to  dis- 
tinguish the  species,  which  in  truth  are  much  more  numerous  than 
has  been  generally  imagined.  In  the  genus  Analciput  we  first  have  a 
few  bright  colours.  Only  three  species,  natives  of  Madagascar  and 
the  Indian  Islands,  have  yet  been  discovered ;  they  lead  us  to  the  Swift- 
Shrikes  (Ocypterus,  Cuv.),  so  named  from  their  very  long  wings;  but 
in  Tq>hrod<fmi9  these  members  again  become  like  those  of  the  Drongos. 
This  latter  genus  is  very  remarkable ;  for,  by  the  bristly  nature  and 
the  incurved  direction  of  the  frontal  feathers,  we  have  a  clear  repre- 
sentation of  Chcetoblemma,  and  all  those  bristle-fronted  birds  which 
are  analogical  to  Prionopi  and  DatycephalcL*' 

Mr.  Swainson  remarks  with  regard  to  these  three  groups,  which 
form,  according  to  him,  the  aberrant  sub-families  of  theLcmtadcef  that 
the  approximation  of  the  DicruritUB  to  the  Tyrannince  has  been 
thought  so  strong  and  so  decisive  that  one  ornithologist  supposes  they 
actually  pass  into  each  other;  and  he  thinks  that  this  union  is  not 
only  highly  probable,  but  what  we  should  naturally  expect ;  in  which 
case  the  three  aberrant  groups  would  form  their  own  cmsle. 

JTiamnophxlimB, 

Sub-Family  Character. — Lateral  toes  unequal;  the  outer  connected 
to  the  first  joint  of  the  middle  toe.  Claws  broad,  and  not  very  acute. 
Bill  lengthened,  abruptly  hooked  at  its  tip ;  the  tooth  prominent. 

Genera. — TKamnophUus,  VieilL ;  Malctconottu,  Sw. ;  Prionoptf  Vieili. ; 
Colluricinela,  Vig. 

Mr.  Swainson  remarks  that  the  habits  of  the  Thamnophilince,  or 
Bush-Shrikes,  are  strikingly  opposed  to  those  of  the  aberrant  divisions, 
as  he  terms  theuL  The  Bush-Shrikes,  he  tells  us,  live  among  thick 
trees,  bushes,  and  underwood,  where  they  are  perpetually  prowling 
about  after  insects  and  young  and  sickly  birds,  and  are  great  destroyers 
of  eggs.  ^  They  neither  seize  their  prey  with  their  claws,  nor  do  they 
dart  at  it  on  thawing;  the  former  therefore  are  thick  and  rather 
blunt,  and  the  wings  are  so  short  as  to  indicate  very  feeble  flight  The 
bill,  which  is  the  capturing  instrument,  is  always  stout,  much  more 
lengthened  than  in  the  True  Shrikes,  and  very  abruptly  hooked  at  the 
end,  which  is  armed  with  a  strong  tooth. 

Only  one  species  of  Prumopa  (p.  plumahu),  according  to  the  same 
author,  was  known  until  lately,  and  that  is  common  in  Senegal,  where 
it  is  said  to  search  for  terrestrial  insects  in  humid  situations  beneath 
the  surface :  it  has  a  peculiar  crest  of  rigid  feathers  falling  back  on 
the  head,  but  also  reversed  over  the  base  of  tiie  bill,  and  completely 
protecting  -the  nostrils  and  the  sides  of  the  mouth.  Mr.  Swainson 
looks  upon  this  bird  as  forming  the  point  of  union  between  the  Bush- 
Shrikes  and  the  Forked-Tailed  Shrikes,  or  DicrurincBf  the  singular 
structure  above*notioed  being  partially  developed  in  the  genus  Teph' 
rodamis. 

ThamnophUuB,  which  Mr.  Swainson  regards  as  strictly  typical,  shows, 
he  observes,  the  perfection  of  that  particular  structure  which  distin- 
guishes the  Bush-Shrikes.  The  bill  is  very  powerful ;  and  although 
many  of  the  species  far  exceed  a  thrush  in  size,  others  are  not  much 
larger  than  a  wren.  The  group  is  stated  to  be  confined  to  the  hotter 
latitudes  of  America,  where  the  species  are  very  numerous.  Though 
the  plumage  is  thick,  the  texture  of  the  feathers  is  very  soft  and  lax. 
The  colours  are  sombre,  but  often  elegantly  varied  with  dark  bands 
and  white  spots.  Mr.  Swainson  looks  upon  the  genus  Mcdaoonotut  as 
representing  these  birds  in  Africa;  and  he  observes  that,  although 
they  were  long  confounded  with  them,  their  distinctions  are  very 
decisive,  the  African  group  being  distinguished  for  the  gaiety  and 
brightness  of  their  plumage ;  the  brightest  crimson,  combined  with 
glossy  black  or  clear  green,  with  orange  or  yellow,  decorating  most  of 
the  species.  Others  however  have  the  sombre  colours  of  the  American 
group,  but  they  are  never  banded :  and  a  few  so  nearly  approach  the 
jtofiumcB  that  it  is  very  difficult  to  distinguish  them  otherwise  than 
by  the  great  inequality  of  their  lateral  toes,  the  inner  one  being  always 
much  shorter  than  the  outer,  and  the  latter  often  so  connected  to  the 
middle  toe  that  the  feet  are  partially  syndactyle.  The  Australian 
genus  CSoUurimma  {Oottmicmda  f)  he  thinks,  probably  represents  the 
tenuirostral  type. 

Xonumee. 

Sub-Family  Character.— Lateral  toes  equal  and  firee.  daws  slender, 
acute.    Bill  generally  shorty  with  the  tooth  very  prominent 

Genera.— Xonttit,  Linn.;  Ttioph/onut,  Sw.;  OhatMeama^  Sw. ; 
Nilaut,  Sw. ;  and  Falcwneviim,  Vieili. 

Mr.  Swainson  is  of  opinion  that  the  precise  passsge  between  the 
TftamnopAi^MKB  and  the  Lanianm  seems  to  be  effected  by  ^  genus 
ChfgUhUnvmOf  a  remarkable  form  discovered  in  South  Africa  by  Mr. 
BurchelL  This,  Mr.  Swainson  observes,  is  the  only  short-billed  Shrike 
that  has  the  frontal  feathers  stiff  and  directed  forwards  upon  the  base 
of  the  biU  :  ui  that  respect,  as  well  af  in  Uie  length  of  its  wings,  it 
presents,  in  his  opinion,  a  curious  analogy  to  Prunwpi  among  the 
Bush-Shrikes. 

The  same  author  remarks  that  as  the  genua  Zouhm  is  pre-eminently 
typical,  not  only  of  its  own  family,  but  of  the  whole  tribe  of  Jhnti- 
rotira,  or  toothed-billed  birds,  every  country  in  the  world  possesses 
examples  of  it :  even  in  Australia  the  True  Shrikes  are,  he  sUtes, 
represented  by  a  peculiar  type^  the  Paicwneulm  fronfaUi,  which 
howevei^  instead  of  watching  for  its  prey,  and  deyouring  birdB  Oi* 
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gnsBlioppen,  by  impaling  tbem  upon  thorns,  and  feeding  on  them  at 
leisure,  like  the  True  Shrike?,  climbs  among  the  branches  of  txees  and 
ileronis  the  hard-coated  beetles  which  lurk  beneath.  Here,  he 
observes,  is  a  bird  having  the  form  of  a  Shrike  and  the  habits  of  a 
Woodpecker.  This  Australian  Shrike,  as  being  the  scansorial  type  of 
the  LaniancBf  becomes,  in  Mr.  Swainson's  opinion,  the  representative 
of  the  Titmice,  and  has  the  crest  and  nearly  the  same  coloured  plum- 
age as  the  genus  Panu,  This  analogy,  according  to  his  views,  is 
further  indicated  by  the  great  size  of  the  hind  toe,  which  is  so 
unusually  large,  as  at  once  to  evince  the  climbing  habits  of  the  bird, 
as  afOrmed  by  Lewin.  Nor  is  this,  in  his  opinion,  the  only  analogy 
indicated  by  the  colours  of  this  species ;  for  in  the  Bentivi  Tyrant 
{Sawrophagui  nUphurcUutf  Sw.),  he  sees  a  bird  in  all  its  most  strikiag 
peculiaritieS'Of  plumage  coloured  like  the  FcUcunculus  eriitatuSf  with 
this  difference  only,  that  in  one  the  back  is  olive-brown  and  in  the 
other  olive-green.  "  Now,"  continues  Mr.  Swainson,  "  it  is  precisely 
at  this  point  where,  according  to  our  theory,  the  circle  of  the  Shrike 
family  is  closed ;  and  thus  these  two  genera  will  stand  in  juxta- 
position. Certain  however  it  is  that  of  all  the*Tyrant8,  the  Bentivi  is 
that  which  most  resembles  a  True  Shrike ;  not  so  much  perhaps  by 
its  general  structure  as  by  its  living  upon  reptiles,  and  even  carrion, 
and  thus  becoming,  like  the  shrikes,  both  insectivorous  and  car- 
nivorous." 

Of  the  two  other  genera  comprised  in  this  sub-family,  Telophonut 
and  Nilaw,  the  former,  according  to  the  same  author,  bears  such  a 
strong  resemblance  to  the  typical  genus  Laniut,  as  well  as  to  Mala' 
eonolua,  that,  without  a  knowledge  of  the  true  characters  of  these 
three  groups,  an  ornithologist  may  be  much  perplexed  in  detecting 
their  essential  differences.  "  The  genus  Lanvug,*  says  Mr.  Swainson, 
"  as  already  mentioned,  is  chiefly  known  in  its  outward  appearance  by 
its  short  and  strongly  toothed  bill :  but  there  is  another  character 
equally  important,  wluch  all  writers  have  hitherto  overlooked — this 
is  to  be  found  in  the  equal  length  of  the  lateral  toes  and  the  acute- 
ness  of  the  claws.  Now  this  structure  of  foot  is  also  found,  with  a 
diminution  hardly  perceptible,  in  Tdoplionut ;  but  then  the  bill  is 
lengthened,  so  as  to  give  these  birds  at  the  first  glance  an  appearance 
of  being  Malaconoli,  This  union  of  characters  is  just  what  we  should 
expect  in  such  birds  as  were  to  represent  the  Bush-Shrikes  in  the  circle 
of  Laniance  ;  for  although  the  bill  is  moderately  lengthened  in  T,  col- 
lariSf  and  remarkably  so  in  T.  longirottrit,  still  the  culmen  is  nearly 
curved,  aud  not  abruptly  hooked  at  the  end,  as  in  Malaconotui,  We 
have  no  remaining  doubt,  in  short,  of  the  immediate  union  of  Tdch 
phonua  with  the  pre-eminently  typical  genus  Lannu,  this  union  being 
effected  by  the  Corvine  Shrikes  in  one  division,  and  the  T,  Uuecgram- 
micm  in  the  other.  The  second  type  is  NUaut,  at  present  composed 
but  of  one  species :  it  has  the  bill  much  like  that  of  a  True  Shrike,  but 
considerably  attenuated ;  and  the  general  oiganisation  of  the  bird  is 
weaker  than  in  any  other  genus.  This,  we  think,  is  the  tenuirostral 
type  of  the  circle;  if  so,  it  will  consequently  stand  between  Choeto- 
blemma  and  Falcunculut,  We  have  already  shown  in  what  respect 
this  latter  genus  may  be  viewed  as  uniting  the  whole  of  the  shrikes 
into  one  circular  fi^aily ;  but  as  we  have  ventured  so  far  as  to  trace 
out  the  smaller  circle  of  the  Laniano!,  the  ormthologist  may  well 
inquire  in  what  manner  Faleunculua  can  be  actually  united  to  Lanitu, 
seeing  that  its  outward  structure,  no  leas  than  its  scansorial  habits, 
are  so  different  Now  this  union  Ib  effected  by  a  singular  bird  of 
Brazil,  long  bandied  about  (to  translate  an  expressiv«»  French  phrase) 
in  systems,  from  the  Tanager  family  to  the  old  genus  Lcmiut,  and  then 
again  to  ThamiiophUtu :  its  structure  was  so  peculiar,  that  some  years 
ago  we  placed  it  as  the  type  of  a  supposed  genus,  under  the  name  of 
Vydaris :  a  more  minute  analysis  nowever  of  this  sub-family,  and 
more  especially  the  recent  discovery  of  ChcetobUmma  among  the 
unexamined  birds  of  our  friend  Mr.  Burchell,  has  quite  satisfied  us 
that  this  is  not  one  of  the  prominent  types  of  the  Laniana,  but  only 
an  aberrant  species  of  Falcunofului ;  we  therefore  cancel  the  name 
of  Oyclaarig,  and  propose  for  this  bird  the  name  of  Falcunculv* 
Gwanengig." 


The  following  is  Mr.  Swainson's  table  of  analogies  of  this  family  :- 

Tribes  of 
Perehera. 


An.l.gl«.  ^V^'i""' 

ScantwtB  . .    Feet  very  short,  hind  toe  lengthend    .      Dicrunnce, 

Fittiroitret .    Bill  broad;  feed  upon  the  wing    .    .      Tyranninoe. 

"  Every  one,"  observes  Mr.  Swainson,  "  mixst  have  perceived  the 
resemblance,  both  in  form  and  habits,  between  the  True  Shrikes  and 
the  Falcons,  and  that  Laniut^  which  is  the  first  division  or  genus,  is 
typical  of  the  whole  family.  The  skulking  thievish  propensities  of 
the  Bush-Shrikes  (Thafn'nophilina)^  and  the  jays  (which  belong  to  the 
Coniro^rtt),  in  plundering  the  nests  and  destroying  the  eggs  of  other 
birds,  is  thtis  explained ;  since  it  is  seen  by  the  above  table,  that  these 
two  groups  mntually  represent  each  other.    The  very  great  develop- 


ment of  the  tail  in  nearly  all  the  Drongo-Shrikes  yDicruHna)  ;s  a^ 
one  of  the  most  remarkable  distinctions  of  gallinaceous  birds  and  of 
thescansorul  tribe,  which  latter  is  eminently  characterised  by  the 
peculiar  length  of  the  hind-toe  and  by  the  tail-feathers  ending  in  fine 
points :  all  tiiese  characters  are  found  in  the  Drongos,  but  in  no  other 
shrikes.  The  soft  and  tender  food  of  the  CaterpillarOatohers  (CAlepy- 
rina)  evinces  that  even  the  Tenuirottrta — a  tribe  living  chiefly  upon 
juices — may  be  represented  by  insectivorous  shrikes;  while  the  great 
depression  of  the  bill  which  has  caused  the  Tyrants  (Tjfrannvna)  to  be 
confounded  with  the  Flycatchers,  their  constant  habit  of  capturing 
their  prey  upon  the  wing,  and  the  recorded  fact  that  more  tl^  one 
spedes  dives  in  the  water,  all  remind  us  of  the  fissirostral  swallows 
and  the  aquatic  order  of  Natalores," 

Before  dismissing  lus  account  of  this  family,  Mr.  Swainson  makes 
the  following  remarks  upon  the  genera  Vanga  and  Platfflapkut— two 
modem  genera,  he  observes,  that  appear  to  enter  within  its  limits, 
but  whose  true  situation  he  suspects  is  very  different    "  The  name 
of  Vanga,"  says  Mr.  Swainson,  **  was  given  by  Buffon  to  a  singular 
and  very  rare  bird  of  Madagascar,  as  big  as  a  jay,  but  with  a  long 
abruptly  hooked  bill  like  a  T^Mmnophilut.    It  has  been  usual  to  place 
this  genus,  as  well  as  that  of  Platylop?tu9,  in  the  same  group  :  but 
when  we  find  that  even  M.  Cuvier  joins  them  with  the  large  Bush> 
Shrikes,  and  several  of  the  African  Malaconoti,  in  his  genus  Vanga,  we 
immediately  perceive  that  a  group  so  composed  is  entirely  artificiaL 
The  resemblance  between    r.  deatrvLcior  and  the  smaller  spedes  of 
Barita — which  latter    are  obviously  crows — ^is  so    perfect^  that  a 
suspicion  has  always  existed  in  our  mind  that  both  belonged  to  the 
corvine  family.     As  we  have  seen,  in  the  genus  Falcunculut,   aa 
Australian  shrike  assume  all  the  manners  of  a  woodpecker,  may  not 
Vanga,  Barrita  {Barita),  ftc,  by  analogy  of  reasonings  be  true  crows, 
disguised  under  the  economy  and  much  of  the  stnicture  of  shrikes  ? 
Again,  does  the  VangoB  ( Vanga)  of  Australia  and  that  of  Madagascar 
belong  to  the  same  genus,  or  even  to  the  same  natural  group  ?    The 
only  specimen  of  this  latter  bird  known  to  exist  in  collections  is  in 
the  Paris  Museum,  but  in  too  injured  a  state  to  allow  of  this  question 
being  answered.    On  the  other  hand  we  happen  to  know,  from  un- 
questionable testimony,  that  the  F.  dettructor  of  Australia  kills  and 
eats  small  birds,  in  the  same  manner  as  the  European  species ;  and 
that  it  is  actually  called  a  Butchei^Bird  by  the  colonists.    Yet  this, 
after  all,  seems  to  us  only  a  relation  of  analogy,  just  as  in  the  case  of 
MniotUta,  which,  although  it  climbs  like  a  Certhia,  is  merely  a  repre- 
sentation of  those  scansorial  birds,  and  truly  belongs,  by  affinity,  to 
the  cirde  of  warblers.    Since  our  last  observations  upon  Vanga  were 
published,  we  have  been  fortunate  in  procuring  two  or  three  specie^ 
which  so  connect  the  Australian  Vanga  with  Barrikt  (Barita),  that 
we  no  longer   hesitate  to   place  them   all  in  the  corvine  family 
{Corvida)  ;  where  also  we  now  arrange  Flatylophua,  since  it  certainly 
has  a  greater  resemblance  to  Vanga  iUHructortivui  to  any  of  the  Soft- 
Backed  Shrikes  (Malaeonott).  Thu  alteration  does  not  however  inter- 
fere with  anything  wd  have  said  regarding  Platylophut  being  a  rasorial 
type :  as  such  it  remains,  but  merely  fills  that  station  in  another 
circle.    Platjflophm,  in  short,  has  all  the  outward  aspect  of  a  jay, 
combined  with  that  of  a  shrike ;  while  its  remarkable  crest  indicates 
to  which  of  the  primary   types  of  nature   we   should    refer  it.*' 
('  Classification  of  Birds ; '  see  also  '  Zoological  Journal,'  vols.  L  and  iL; 
and  '  Fauna  Boreali-Americana,'  voL  ii.) 

Prince  C.  L.  Bonaparte,  in  lus  'Speochio  Comparativo'  (1827), 
places  the  genus  Laniut  between  the  genera  Vireo  and  Ihirdua,  In  his 
'  Geographical  and  Comparative  List  of  the  Birds  of  Europe  and 
North  AJnerioa'  (1838),  the  Prince  arranges  the  LanidcB  between  the 
Mmcicapidoi  (its  last  sub-family  being  Vireonina)  and  the  Cornd<e, 
In  this  arrangement  the  family  consists  of  the  sub-family  Laninte, 
which  is  composed  of  the  genera  LanUu,  Linn.,  and  Enntactonua,  Boie 
(Laanixu,  Vig.). 

Mr.  G.  R.  Gray  makes  the  Laniadce  (his  fifth  family  of  the  tribe 
Dentiro^rea)  consist  of  but  two  sub-families~the  Laniana  and  the 
Thamnophilince, 

LaniancB. — Genera,  Keroula,  J.  E.  Gray ;  Corvin€Ua,Jjeaa. ;  Laniut, 
Linn. ;  CoUurio,  Briss. ;  Burocephalut,  Smith ;  Ortoiaa,  Gould ;  Fal- 
cwncidut,  YieilL;  Cyclarhit,  Sw.;  LanieUtu,  Sw.;  Tdophorut,  Sw.; 
Nil&ut,  Sw. ;  Nopothera,  MuIL ;  Prionopt,  Yieill. ;  CoUuriocinda,  Yig. 
and  Horsf. 

ThamnopkUinaL — Genera,  ThamnophUut,  Yieill. ;  CymoHaimtu,  G.  R. 
Gray ;  Pityriatit,  Less. ;  Vanga,  Buff ;  Laniariut,  YieilL ;  Dryotcopm, 
Boie ;  Ohawnotut,  G.  B.  Gray ;  Cracticut,  Yieill 

The  JHcrurince  are  placed  by  Mr.  G.  R.  Gray  as  the  last  sub-family 
(the  6th)  of  the  Ampelidce ;  and  the  Tyrannince  occupy  a  position  as 
the  third  sub-family  in  the  family  Mutcicapida. 

The  Laniadce 'm  this  author's  arrangement  come  between  the  families 
AmpelidcB  and  Corvidas  (the  first  famUy  of  his  tribe  Conirottret,  ('  List 
of  the  Genera  of  Birds.^  1840.) 

The  European  spedes  of  Laniadce  are  Lanii  excuhUor,  mervdUmalis, 
minor,  coUurio,  and  rufue,  the  two  last  belonging  to  the  genus 
Enneoctonut,  Boie. 

We  proceed  to  illustrate  this  family  with  the  typical  genus 

Xanitts.— Bill  very  shorty  strongly  hooked ;  the  tooth  very  promi- 
nent; wings  moderate,  somewhat  pointed;  tail  ix>uDded  or  slightly 
gri'hiated ;  lateral  toes  free  and  equal ;  claws  acute.  (Sw.) 


ZoMM  ExoMUr,  LisiL,  tha  Bateh«^Bird,  ma;  ba  taken  m  u 

Otd  Ualg; — Head,  nape,  and  book.  Sue  bright  uh ;  a  Urge  bUclc 
band  pa^ng  beoenUi  the  ejsa  and  ooTerine-  tha  oriScM  of  the  nn ; 
lower  purl  pure  white;  winge  short,  black ;  origin  of  the  qmlla  and 
eztrenutT  of  the  aecotiduiee  pure  white ;  two  aitttmal  tall-featherB 
white ;  Uie  third  black  toward*  the  centre,  the  fourth  termiiuted  b;  a 
gre&t  wUtfl  apnea,  and  the  Gflh  by  a  le»  eitennve  apace ;  the  two  middle 
onea  eDtirel;  black  1  bill  and  feet  deep  black.    Length  S  or  10  inehea. 

Tha  YoiuK  Uale  rMemblu  the  female. 

Female. — Upper  parta  leaa  bright  uh;  lower  parta  whiljab,  each 
breaat-foalher  Wminated  bv  a  creacont  of  bright  aih  ;  leaa  white  at 
the  extremi^  of  the  aeooniMriee,  and  moro  black  on  the  origin  of  tha 


Head  and  root  or  Bntdiar.Blnl  (£«(»  fcwMor) . 

Tarietiee. — 1.  Nearlj  nerfect  white,  011I7  the  black  parte  are  lightly 
ehadowed  out  bj  deep  aah. 

Z  Here  or  Ion  Tarlegated  with  white.    (Temm.) 

Thia  ia  the  Ctalrica  palombina  and  Aierla  Maggiore  of  the  Italialuj 
the  Fie^ri^he  Oriae  and  Fie-Qriaatre  of  the  French;  Toni-Skade  ol 
the  Daoea ;  Warfogel  of  the  Bwedei ;  Kiaiert  of  the  Nonn^iana ;  the 
Berg-Aa1>ter,  Oroeaere  Henntoder,  and  Gemeine  Wiirger,  of  the  Oer- 
tnaoa ;  Greater  Butcher-Bird  or  Haltageaa  of  Willughbjr ;  Mountain 
Hagpis,  Murdering  Pie,  Otvat  Orkj  Shrike,  Shreek,  and  Shrike,  of  the 
Britiah  ;  and  Cig;dd  Mawr  of  the  Welsh. 

In  England  tbia  species  ia  onljr  an  occasional  TintoF,  nor  are 
we  aware  of  any  instance  of  its  having  bred  here.  "The  Oray 
Shrike,"  bi;i  Mr.  Tnrrell,  "  has  been  obtained  in  aereral  aoutbem  and 
wcstefn  countiea.  In  Surrey,  Sussex,  Wiltshire,  Doraetabire,  Devon- 
ihtre,  Worceaterabire,  aiid  Cheshire ;  and  I  am  informed  by  Mr. 
Thompson  of  Belfaat,  that  it  has  occurred  in  one  or  two  instances  in 
the  North  of  Ireland.  A  specimen  shot  near  Belfaat  U  in  the  collection 
of  Dr.  J.  D.  MaiahnU.  North  of  London,  it  haa  been  killed  in  Suffolk, 
Cambridgeshire,  Norfolk,  Torkehire.  Cumbariand,  North  amberland, 
and  Durham.  No  Shrikes  appear  to  have  been  aeen  either  in  the 
iaUnds  of  Orkney  or  Shetland  ;  but  the  Gray  Shrike  is  included 
among  tKa  hirda  of  Denmark,  Norway,  Sweden,  Lapland,  Ruaaia,  and 
Germany.  In  Holland  it  ia  rare ;  but  it  la  rather  a  common  bird  in 
Franoe,  and  nmuns  there  throughout  the  year,  frequenting  woods  in 
tutnmar  and  open  plains  in  winter.  It  is  an  inhabitant  also  of  Spain, 
Portugal,  and  Italy."  ('  British  Birds.')  Prince  C.  L.  BonapArte  notes 
it  aa  common  near  Rome  in  winter.    ('  Specahio  ComparatiTO.'} 

•'This  Bird,"  writes  Willughby,  "in  the  north  of  England  is 
called  Wierangle,  a  name,  it  seems,  common  la  us  with  the 
Qeraiiuis,  who  (as  Gesner  witneaseth),  about  Straabutg,  Frankfort, 
and  eleewhere,  call  it  Werkangel  or  Warkangel,  perchance  (suth  he) 
as  it  were  Wurchangel,  which  literally  rendered  signifiea  a  'suffocating 
angel.'  In  other  parta  of  Germany  it  is  called  Neghen-Doer,  that  ia, 
Ninekiller  (Enneactonoe),  because  it  kills  nine  birds  before  it  ceaaea, 
or  ereiy  day  nine.  Oar  bilconeia  call  it  the  Mattagess,  a  name 
borrowed  from  the  Sav^acds,  which  ia  by  Aldrovandus  interpreted  a 
{furthering  Pie."  Dr.  Brookes  writes  the  nortbem  name  dioerentlj, 
"  Called  in  Torkahite  and  Derbyshire  the  Were-Angel."  The  food  of 
this  apocica,  which  haunts  buahea,  the  skirta  of  woods  and  plantations, 
conaista  of  mice,  Geld-mioe,  frogn,  small  birds,  licardi,  and  beeUes. 
"Atthougb,"  saje  Willughby,  "it  doth  most  commoDl;  feed  upon 
faiaecta,  yot  doth  it  often  set  upon  and  kill  not  only  smiall  birds,  aa 
finches,  wrens,  Ac,  but  (which  Tuiser  affirma  himself  to  have  aeen) 
even  thraahea  themselvea :  whence  it  ia  wont  by  oar  falconera  tit  bw 
reolnimed,  and  made  for  to  fly  amall  birds." 

Hr.  Tarrell  atatea  that  the  Gray  Shrike  feeds  upon  mice,  ahnwa, 
■mall  biida,  tnff,  lizards,  and  large  insecta.  In  Uia  '  Portiaita  den 
Oyseanz'  (ISB^  where,  by  the  way,  it  is  called  Falconello,  the  bird 


rapraaected  upon  a  lield-moiMe,  with  the  following  quatrain  beneath 


ubladat 


So  that  it 


ims  to  have  been  considered  a  useful  bird  in  Franca. 
lame  of  Butchel^Bird  from  ita  habit  of  suspending  ita 
baa  deprived  it  of  life,  upon  thorns,  and  so  hanging  it 
up,  SB  a  Duicner  does  hia  meat,  upon  its  sylvan  shamblea.  Kr.  Yairell 
qaotas  part  of  a  letter  from  Mr.  Doubleday  of  Epping,  who  states 
that  an  old  bini  of  this  species,  taken  near  Norwich,  m  October,  1SS6, 
lived  in  his  posBeaaion  twelve  montha  It  became  rery  tame,  and 
would  readily  take  ita  food  from  ita  maater'a  handa.  Whan  a  bird 
waa  given  to  it,  it  invariably  broke  the  akull,  and  generally  ate  tfae 
head  firat.  It  sometimes  held  the  bird  iq  its  elawa,  and  pulled  it  to 
pieces  in  tha  manner  of  hawka  ;  but  seemed  to  prefer  forcing  part  of 
It  through  the  wires,  then  pulling  at  it.  It  always  hung  what  it 
could  not  eat  up  on  the  aides  of  the  cage.  It  would  often  eat  three 
amall  birda  in  a  day.  In  the  apring  it  waa  Tery  noisy,  one  of  its 
notes  a  little  resembling  the  cry  of  the  kestrel. 

In  the  'Booka  of  Falconne  or  Hawkinga'  (London,  ISII),  ws 
find  the  Matagoaaa  immediately  following  'the  Sparrowhawke  1'  and 
at  the  end  of  'A  ganerall  division  of  hawlu  and  birdea  of  prey,  after 
the  opinion  of  one  Fianceaco  Sfonino  Vynoentino,an  Italian  gentleman 
falooner,'  we  have  the  following  aooount  '  of  the  Hatagaase  :'—- 

"  Though  the  matagaaaa  bee  a  hawke  of  none  account  or  price, 
neyther  with  us  in  any  use ;  yet  nevartheleaae,  for  that  in  my  diviaioit 
I  made  reoitall  of  her  name,  according  to  the  French  author,  from 
whenca  I  collected  sundries  of  these  points  and  documents  ^per- 
taining to  falaonrie,  I  think  it  not  beaide  my  purpoae  briefly  to 
describe  heere  unto  you,  though  I  must  needs  confesse,  that  where 
the  hawke  ia  of  so  alender  value,  the  deSnition  or  rather  description 
of  her  nature  and  name,  must  be  thought  of  no  great  regard ;"  and 
then  the  Matagaaaa  is  described. 

"Her  feeding,"  continues  TurberriUe,  the  writer  of  '  The  Booko,' 
"  ia  upon  ratte^  squirrella,  and  lisards,  and  sometime  upon  certalne 
lurds  she  doth  use  to  prey,  whome  she  doth  intrappa  and  deceive  by 
flight,  for  this  ia  her  deviae.  She  will  stand  at  pearch  upon  some 
tree  or  poste,  and  there  make  sn  exceeding  lamentable  aya  and 
exclamation,  such  aa  birdee  are  woote  to  doe  being  wronged,  or  in 
hazarde  of  mischiefs,  and  all  to  make  other  fowlea  believe  and  thinka 
that  ahe  is  very  much  distressed,  and  standee  needefull  of  ayde, 
whereupon  the  crednloua  sellie  birdes  do  flocke  together  presently  at 
her  call  and  voice,  at  what  time  if  any  happen  to  approach  neare 
her,  she  out  of  hand  ceaaath  on  them,  and  devourath  them  (unmte- 
full  subtill  fowle  I)  in  requital  of  their  simplicity  and  pains.  These 
hawkea  are  in  no  accompt  with  ua,  but  poor  nmple  fallows  and 
penaaata  aometimes  do  make  them  to  the  flate,  and  being  reolumed 
after  their  unskillful  manner,  do  beare  them  hooded,  as  falaonen  doe 
their  other  kinde  of  hawksa  whom  they  make  to  greater  purpoaea. 
Heere  I  sude  of  this  hawke,  becauae  I  neither  accompt  her  worthe  tha 
name  of  a  hawke,  in  whom  there  resteth  no  valour  or  hardiness,  no 
yet  deserving  to  have  any  more  written  of  her  propertie  and  nature 
more  than  that  ahe  waa  in  mine  author  apeclGed  aa  a  member  of  my 
division,  and  there  reputed  in  the  number  of  long-winged  hawkea.  For 
truely  it  ia  not  the  property  of  any  otiier  hawke,  by  such  deviae  and 
cowardly  will  to  oome  by  their  prey,  but  they  love  to  winne  it  by 
main  force  of  wingea  at  random,  aa  the  round-winged  hawkes  doe,  or 
by  &ee  stooping,  as  the  hawkea  of  tha  tower  doe  most  oomm<ndy 
use,  as  the  faloon,  gerfalcon,  tacre,  msrlyn,  and  such  like,  which  doe 
lie  upon  their  wing,  roving  in  the  ayre,  and  rufEe  the  fowle,  or  kill  it  at 
the  encounter." 

With  reft^rence  to  the  art  which  the  Matagaase  is  here  said  to  prac- 
tise in  order  to  entrap  other  birds,  a  device  attributed  to  the  Butcher^ 
Bird  by  other  author^  the  communication  of  a  writer  in  'The 
Natui^ist'  becomea  interesting.  Be  states  that  hia  first  acquaintance 
with  this  bird  wsa  orcssioned  by  bearing  not«a  not  entirely  familiar 
to  him,  though  they  much  resembled  those  of  the  Stonechat.  Follow 
ing  the  souud,  he  soon  discovered  the  utterer ;  and,  while  listening 
to  his  aurpriae,  the  original  uotea  were  diacarded,  and  others  adopted 
of  a  softer  and  more  melodiona  character,  never  howavar  prolonged  to 
anything  like  a  continuoua  song. 

Sir  John  Sebright,  in  his  interesting  '  ObsarratlonB  npon  HawUi^' 
when  treating  of  Passage  Hawks,  states  that  ttie  Slight  Falcons  {Pako 
gtrUilit)  which  are  brought  to  this  coontr;  in  the  aiuing,  to  ba  oaed  in 
flying  herona,  are  caught  in  the  praoeding  autumn  and  winter  on  the 
heaths  near  Faloooaireard,  aa  they  paaa  towards  the  aouth  and  aaat 
These  hawks  are  taken,  he  tells  us,  by  pladng  in  a  bvourable  situation 
a  small  bow  net,  so  arranged  aa  to  be  drawn  over  quickly  by  a  loOg 
string  that  ia  attached  to  it.  A  pigeon  of  a  light  colour  ia  tied  on  the 
ground  aa  a  bait ;  and  tha  falconer  ia  oonceJed,  at  a  convenient  die- 
tance,  in  a  hut  made  of  turf,  to  which  the  string  reachee.  A  Butcher- 
Krd  (Zonina  Sxeitbilor),  "that  ia,  the  Warder  Butohar-Bird,  from  the 
look-oat  that  ho  keapa  for  the  falcon,  ia  tied  oa  the  ground  near  the 
hnt,  and  two  [deoea  of  torf  are  ao  set  up  at  to  serve  mm,  aa  well  for  a 
place  of  ahelter  from  the  weather,  as  of  ratniat  from  tha  faloon.    Tha 


LANIOOERUS. 


tha  Tigilonoe  of  the  butcher-bird  to  wftm  him  of  the  approsol 
hairk.  Thia  he  never  fails  to  do,  b;  Bcreiimiig  loudlj  when  he  per- 
ceivea  his  enemy  at  a  tlistouoe,  uid  hj  runsiug  under  the  turf  vhen 
the  hawk  drava  near.  The  faloooer  ia  thua  prepared  to  pull  the  net 
the  moment  that  the  falcon  haa  potmcad  upon  tht  pigeon." 

The  neat  is  generall;  built  on  trees,  and  is  framed  of  grass^tatks, 
loolfi,  and  moss,  irlth  a  lining  of  down  or  wool  The  egga,  from  four 
to  six,  or,  u»iording  to  Temminck,  froTii  fire  to  seven,  ore  blujeh  or 
graTi^-white,  spotted  on  the  larger  end  with  light-brown  and  uli. 
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In  captivity,  Bedutein  states  that,  if  the  bird  bo  captured  itheu  it 
is  o(d,  mice,  birds,  or  living  inaecla  may  be  ttii-onn  to  it,  taking  care 
to  lesve  it  quite  oIdds,  for  as  long  aa  any  one  is  prcaect  it  irill  touch 
nothing ;  but  u  soon  as  it  haa  ones  begun  to  feed  freely,  it  will  eat 
freeh  tneat,  and  even  become  BCcuBtomed  to  the  univenutl  paste.  An 
OTlDce  of  meat  at  leut  is  eaten  at  a  meal,  and  there  should  be  a  forked 
branch  or  crossed  sticks  in  its  cage,  acroag  the  angles  of  which  it 
thrcwa  the  mouse  or  any  other  prey,  and  then  dnrting  on  it  behind 
&om  tha  opposite  side  of  thn  case,  dofours  every  morsel.  The  same 
»Uthor  states  tliat  it  may  be  easL^  taken  if  a  nest  of  young  birds  cry- 
ing froiD  hunger  be  suspended  to  some  lime-twigs,  and  that  in  autumn 
and  winter  it  will  sometimes  dart  on  birds  in  cages  which  are  outaide 
tha  window.  Bechsteio  further  remarks,  that,  like  the  Nutcracker, 
it  can  imitate  the  different  notes,  but  not  the  songa  of  binla  Ifotbing 
is  more  agreeable,  according  to  him,  than  ita  own  warbling,  which 
much  resemblea  the  whistling  of  the  Oray  Parrot :  ita  throat  at  tho 
tame  being  expanded  like  that  of  the  Orcea  Frog.  He  adds,  that  it  is 
a  grest  pity  that  the  bird  only  ainga  during  the  puring  seaaan,  which 
is  from  March  to  May,  anil  even  then  often  apoila  the  beautiful  melody 
of  its  sang  with  some  harsh  diacordant  notaa. 

LANIOaERUS.    [NDDiBKANcmATi.] 

LANNER.    [FiLCOBiEi} 

LA'NSIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Mdiacea,  established  by  the  late  Dr.  Jack,  and  formed  of  the  Zonntm 
0tBumph.,l,p.l61,t.64,»hich  is  the  iajuai of  Marsden's  'Sumatra,' 
pL  T.  p.  101,  and  the  Langsal  or  Lanseh  of  the  natives  of  tha  Malay 
lalands.  This  forms  one  of  the  bighly-eeteamed  fruits  peculiar  to  tha 
Malayan  Archipelago,  orwhatwas  termed  India  Aquoea  by  old  writera, 
though  unnoticed  m  many  works  where  we  might  expect  to  find  it 
fully  described.  The  genua  is  characteriaedby — Calyx  deeply  5- 
paiiad ;  corolla  G-petalled,  petals  roundish.  The  tube  formed  by  the 
unloa  of  the  stamens  is  subglobose,  with  its  mouth  nearly  entire, 
having  the  10  anthers  included  within  it.  Oraiy  5-celled,  cells  with 
1-2  ovulta ;  style  short,  columnar ;  stigma  flat,  C-rayed ;  berry  oortical, 
C-celled,  5««M]ed,  with  one  or  two  cells  only  perfecting  their  seed  ; 
nads  (tivelopod  in  a  samitransparent  pulpy  tunio  or  anl,  ezalbumi- 
nous ;  cotyledons  unequal,  peltate,  the  ^rt  radicle  being  inserted 
into  their  centra.  The  Luiseh  forms  a  moderato^ized  tree  with 
tomentose  biancbes.  Leaves  alternate,  pionate;  leaflets  7  to  9,  alter- 
nate, Bhort-padlcelW,.al]iptic-oblong,  very  smooth ;  the  young  leaves 
are  pubescent  ot^fiukBder  surface ;  stipules  none ;  lacamee  springing 
from  the  trunk  .XSBjJia^ed  branches,  at  first  subereot^  afterwards 
drooping  by  the  W^lt  of  the  fruit.  The  fruit  is  of  an  agreeable 
taile,  accordiiu  to  Handen,  though  the  akin  containa  a,  colouring 
juice,  extremely  bitter,  and  which  is  apt  to  taint  the  &uit  if  not 
opened  with  care. 

Tbe  Ayer<A;er  is  another  fruit  bo  nearly  resembling  the  Lanseh  in 
most  particulars  that  Dr.  Jack,  hesitating  to  rank  it  aa  a  spede^ 
nustiDna  it  as  a  pennanent  and  fvetl-marked  variety  under  the  name 
TM.  0.  t.  ojuwnH,    The  fruit  of  the  Ajcr-Ajer  is  rounder,  and  the 


pulp  mora  watery,  and  dissolTss  more  oompletely  in  the  tDcmth  than 

tbe  Lanseh.  Both  are  highly  esteemed  by  the  Halayi,  and  are  eqiullj 
agreeable  to  the  European  palate.  Tha  juicy  envelope  of  the  neda  is 
the  part  eaten,  and  the  taste  is  cooling  and  pleasant.  ('  Liniwan 
Transaotions,'  liv.  p.  11*.) 

LAKTA'KA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ftrbenanir,  nuned  from  one  of  the  old  names  of  FiinrtHMi,  which 
some  of  the  apsdes  somewhat  resemble  in  halnt.  They  are  often 
stated  to  be  confined  to  America,  but  a  spedea  is  found  in  Arabia,  and 
two  in  India.  They  form  small  or  moderat*aixed  shruba,  often  with 
rugosa  aromatic  leaves,  and  a  somewhat  pectilinr  odour  in  the  clustered 
flowen,  which  are  either  pink,  ydlow,  white,  or  changeable.  Piso 
states  that  three  species,  which  are  confounded  together  in  Eraxil 
under  the  naino  Camara,  are  there  used  for  making  medicated  baths 
for  diseasea  of  the  skin.  Martius  states  that  the  flowen  of  soma  spedea 
are  employed  for  making  demulcent  drinks  in  catarrhal  affectiona. 
h.  fflocnipAyUa  Is  employed  iu  infusions  aa  a  stimulant^  and  It.  pteudv 
Tluui  as  a  substitute  for  tea. 

LANTEHN-FLY.  ■  [FcLOOBi.] 

LAOMEDEA,  a  genus  of  Polypifera,  established  by  Lamouroui  to 
include  spedea  ranked  by  previous  writeis  as  bdonging  to  Sertnlaria, 

LAPIS-LAZULI.    [LiZULllE.] 

LAPLYSIA.       [TKCTISR4BCHIATA.] 

LAPPA,  a  genus  of  Planta  belonging  to  the  oatnTsl  order  Cbnpanhe, 
the  Bub-crder  Tabaii/lora,  the  tribe  SenKionidta,  and  tha  sub-tribe 
Cardmnea,  It  has  an  equtd  and  many-flowered  homogamoua  head,  n 
globose  involucre,  with  imbricated  coriaceoua  Bcalee.  The  raoeptaclt: 
IS  rather  fleshy.  Sat,  and  with  stiff  fringaa;  the  corollaa  are  C-deft, 
regular,  and  with  a  10-nerved  tube ;  the  Btameoa  have  papillose  fila- 
ments, with  antbeiB  terminating  in  filiform  appandagee ;  Uie  fruit  is 
oblong,  laterally  compressed,  smooth,  and  traniversdy  wrinkled. 

L.  minor  has  a  tapering  Seahy  root,  an  erect  atom,  8  feet  or  more 
in  height,  solid,  leafy,  round,  and  with  many  wid»apreading  brandies  ; 
the  leaves  are  stalked,  broad,  heart-shaped,  and,  bung  3-ribbed  at  tha 
base,  aomewhat  hoary  and  downy  beneath ;  the  florets  are  axillary, 
with  their  anthers  and  stigmas  purple.  When  in  flower  the  involucre 
readQy  breaks  from  the  stalk,  and  is  known  in  the  country  by  the 
name  of  a  Bur.  It  adheres  to  the  coats  of  animals  and  the  hair  and 
clothing  of  those  who  pass  by,  and  it  is  almost  impossible  to  become 
free  fr^m  it  without  breaking  the  scales  asunder  and  scattering  the 
fruit.  The  root  is  reckoned  touic,  aperient,  and  diuretic  It  has  had 
some  reputation  in  the  form  of  a  decoction  in  rhcumatiam  and  diseases 
of  tha  skin.  Sir  Robert  Wolpole  recommenda  it  aa  a  remedy  in  gout, 
and  Bome  havo  used  it  as  sn  eicdlent  substitute  for  saraapaiilla.  The 
fruit  ia  hitter  and  slightly  acid,  and  has  been  prescribed  as  a  diuretic 
It  growa  in  waste  places  throughout  Europe  and  the  west  of  Asia. 

Ii.  major  and  Z.  lomaitiua  are  Bpecies  which  are  found  in  Qennany 
and  Switzerland,  but  ore  not  used  in  the  arts  or  in  medicine. 

(Lindley,  Flora  Mcdica;  Koch,  Sj/7Uipra  Flora  Qtmumiea.) 

LA'PSAJfA,  a  genus  of  Plants  belonging  to  the  natural  older 
Componia,  the  Bub-order  Ligvlijlora,  the  tribe  Adtaraeta,  and  the 
sub-tribe  Lamptana.    There  is  but  one  British  species  of  this  genus — 

L.  conmunu,  Kipple-Wort.  It  haa  dentate  or  lobed  stalked  leaves, 
the  lower  leaves  lynite;  tbe  iuvolucrss  glabrous  and  angular;  the 
stem  panicled.  The  stem  ia  from  one  to  three  feet  in  height,  branched 
above,  with  ydlow  small-headed  florets.  It  is  found  in  waste  uncul- 
tivated land,  and  derivea  its  common  name  from  its  reputation  in 
village  medicine  aa  a  aoothing  application  to  inflamed  nipples,  and  is 
used  in  many  of  our  provinces  aa  an  external  application  in  wounda 
and  ulcerations. 

L.  fatida  is  a  spedea  of  this  genua  which  growa  in  Switzerland  and 
the  regions  of  the  Alps. 

(Babington,  Manual  of  SritiA  Botany;  Eoch,  f^nopni  Flora 
Otrmanica.) 

LAPWINO.      [CBARiDBIAD*] 

LARCH.    [Abies.] 

LARDIZA'BALA,  a  genus  of  Plants  bdonging  to  the  natural  order 
Menitpennatea,  and  named  by  Buiz  and  Pavon  aner  Michael  Lcrdizala, 

of  Uribe,  a  Spanish  nntunUisC  It  has  dicedous  and  polygamous 
flowers.  The  sepals  and  petals  diapoBed  ia  a  ternary  order  in  3  or  3 
series.  The  stamens  6,  monadelphous ;  berries  3-  or  &c(tllad,  tha  cells 
many-seeded.  The  pulp  of  the  fruit  sweet  azid  eatable.  It  has  leaves 
2-3  temate;  the  leaflets  oblong,  acute,  onequal  at  the  base,  a  littla 
toothed ;  two  large  unequally  cordate  bracts  situated  at  tha  basa  of 
tbe  pedunde.  Tms  plant  is  a  twining  siirub,  a  native  of  Chili  in 
woods  at  Conoepcion,  also  in  Peru  about  Arauco.  It  has  an  eatable 
fruit,  which  is  gathered  and  aold  in  the  markets  of  Chili  and  Peru. 
The  pulp  of  the  fruit  is  sweet  and  grateful  to  the  taste.  It  is  called  in 
Peru  A^iil-hoguil  and  Quilbogui;  and  in  Chili  by  that  of  CoquilvochL 
L.  Iritti-nala  and  L,  IrifoUata  are  climbing  plants,  natives  of  Chili  and 
Peru,  but  their  fruits  are  not  eaten.     (Don,  DKhlamj/deoni  PUmU.) 

LARDIZABALACE^  lardiiabaladt,  a  amall  natural  order  of 
Plants,  containing  7  genera  and  IS  speciaa.  The  apedes  are  twining 
amoo^  shrubs  with  alternate  compound  leaver  without  atipules. 
Racemes  solitary  or  dnitered ;  flowen  colound  white,  lilat^  purple,  at 
deep  yeUow,  aometimea  fragianb  Tbs  sepals  of  the  male  plant  ars  3  or  6 
in  S  rows,  dedduous;- petals  3  in  3  rows,  appoait«  the  sepals,  the  innw 
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ones  sxDiiller,  or  gland-like,  or  ftbaent  Stamens  6,  oppoBite  the  petals; 
filaments  imited  into  a  tube,  or  even  diBtinct ;  anthers  turned  out- 
wards,  rarely  inwards,  2-celled,  opening  by  a  longitudinal  slit  The 
female  flowers  as  before,  but  larger,  with  6  vexy  imperfect  stamens. 
Carpels  distinot^  8,  rarely  G  or  9,  1-celled,  with  a  short  style  and  a 
single  stigma.  Two  of  the  genera  inhabit  the  cooler  parts  of  South 
Amerioay  the  remainder  are  from  the  temperate  parts  of  China. 
JBurtuaia  is  the  only  tropical  form.  These  plants  appear  to  be  harmless. 
Some  of  them  are  eaten  bythe  natives  of  Japan  and  India. 

LARDIZABALADS.    [Lard^zabalaceje.] 

liAfRlDJRf  the  name  given  by  Leach  to  the  liimily  of  Birds 
vernacularly  known  as  Sea-Qulls,  Sea-Mews,  or  GuUs,  belonging  to 
Mr.  Vigors's  fifth  order  NcUatorea, 

Willughby,  in  his  *  Ornithology,'  under  his  section  (vL)  *  Of  Sea- 
Gulls,  cfdled  in  Latine  Lari^*  bajb  in  his  first  chapter  of  that  section 
entitled  *0f  Gulls  in  General' — "  Gulls  are  a  whole-footed  fowl,  with 
an  indifferent  long,  narrow,  sharp-pointed  bill,  a  little  crooked  at  the 
end ;  oblong  nostril ;  long  and  strong  wings  ;  short  legs;  small  feet 
(for  they  do  not  swim  mu&) ;  a  light  body,  but  invested  with  many 
and  thick-set  feathers ;  a  carrion  carkass,  the  fat  that  is  sticking  to 
the  skin  (as  in  other  birds) ;  much  upon  the  wing,  very  clamorous, 
hungry,  and  piscivorous. 

"  These  we  divide  into  two  kinds : — Ist^  the  greater,  which  have 
tails  composed  of  feathers  of  equal  length,  and  an  angular  prominency 
or  knob  on  the  lower  chap  of  the  bill  imdemeath  to  strengthen  it, 
that  they  may  more  strongly  hold  fishes ;  2nd,  the  lesser,  which  have 
a  forked  tail,  and  no  knob  on  the  bill  (or,  he  adds  in  a  marginal  note, 
*  but  a  very  small  one').  Both  kinds  may  be  divided  into  pied  or 
particoloured,  and  gray  or  brown." 

Willughby  places  the  Gulls  between  the  'Douckers,  or  Loons, 
called  in  Latine  Colymbi,*  and  the  'whole-footed  birds  with  broad 
bills,'  the  first  members  of  which  are  'the  Goose-kind,'  commencing 
with  the  Swan. 

Ray's  'Synopsis'  places  the  Gulls  between  the  Oolymbi  and  the 
'Aves  Palmipedes  rostro  in  extreme  adunco,  non  serrate,'  Avia 
JHomedea  (Albatross),  Shearwater,  Puffinus,  &c. ;  and  he  describes 
them  as  "Palmipede  Birds,  with  a  narrow,  sharp,  but  not  hooked 
(adunco)  bill,  long-winged,  and  much  given  to  flight  (volaticse),  called 
Lari,  in  English  Guls  or  Sea-Mews,  and  in  some  places  Sea-Cobs," 
with  the  following  definition : — "  The  marks  of  Gulls  are  a  strong, 
oblong,  narrow,  and  acute  bill,  which  is  a  little  curved  at  the  extre- 
mity, but  in  the  smaller  species  straighter ;  nostrils  oblong ;  wings 
oblong  and  strong ;  feet  small ;  body  very  lights  clothed  with  many 
and  thick  feathers ;  and  to  be  clamourous,  mudi  on  the  wing,  hungry, 
and  piscivorous." 

He  divides  the  Gulls  into  three  sections,  namely  : — 

1.  The  Three-Toed  Gulls,  'Lari  tridactyli,  seu  postico  digito 
carentes;' 

2.  Four-Toed  Gulls,  'Laritetradactyli,  seu  postico  digito  donnti,  and 
8.  Fork-Tailed  Gulls,  'Lari  minores,  cand&  forcipatA'  (Terns,  &c.). 
BrisBon  placed  in  his  twenty-third  order  (consisting  of  birds  with 

four  toe%  the  three  anterior  joined  together  by  membranes  and  the 
poeterior  separate,  and  with  a  toothless  bill),  the  Gulls,  Petrels^  Puffins, 
Terns,  Sea-Skimmer,  or  Hhyncopsalia  {Rhynchops,  Linn.).  &c. 

The  second  division  of  the  third  order  {Avuerea)  of  Linnaeus  consists 
of  those  web-footed  water-fowl  which  have  an  edentulous  bill,  and 
the  following  are  the  genera  of  that  order : — JRhynchopt,  Dumedeaf 
AUa,  ProceUaria,  Pelecanutf  ZartUf  SUma,  and  Cciymhia. 

M.  Lac^pMe's  second  sub-class  of  birds  consists  of  those  which 
have  the  lower  part  of  the  leg  denuded  of  feathers,  or  many  toes 
-united  by  a  lai^e  membrane.  The  first  division  of  this  sab-dass 
comprises  those  birds  which  haye  three  anterior  toes,  and  one  toe  or 
none  behind.  In  the  first  sub-division,  the  first  order  (the  twenty- 
second  reckoning  from  the  beginning),  consisting  of  palmiped  water- 
birds  with  a  hooked  beak,  we  find  JHomedea  and  ProceUaria,  among 
other  genera;  and  in  the  third  (twenty-third  reckoning  from  the 
beginning)  are  placed,  also  among  other  genera,  Bhytichopi.  In  the 
fourth  (twbnty-fifth  reckoning  from  the  beginning),  with  a  straight 
and  slender  bill,  we  have  the  genus  Siema  ;  and,  in  liie  next  but  one 
(twenty-seventh),  bill  tumid  (bee  renfi^),  we  have  the  genus  Zartw, 
the  intervening  genus  being  Biewrvinaira  (Avosets). 

M.  Dum^ril's  third  family  (twenty-second  in  the  series),  consists  of 
the  long-winged  Palmipedes,  and  includes  Bhynchopa,  the  Terns,  the 
Avosets,  the  Petrels,  the  Albatrosses,  and  the  Sea-Mews. 

In  the  method  of  M.  Meyer,  we  find  the  first  sub-order  (Coniroslres) 
of  his  eleventh  order,  Natatorttf  comprising  among  other  genera  those 
of  l^emtjt,  Larut,  and  Letirit. 

The  Long-Winged  NatcUorei  (Longipennes)  of  Bliger  consist  of  the 
genera  Rhynchope,  Siema,  Lanu,  and  Zettrit;  and  Ms  Natatores  with 
tubular  nostrils  (Tubi$ubr€i),  of  ProctUaria,  Saladnma,  PachyptUa, 
and  Diomedea, 

Cuviei's  Long-Whsged  Palmipedea  comprise  the  Petrels,  Albatrosses, 
Gulls,  Terns,  and  Bhynehopt. 

The  fourth  fSeunily  (Pelagians)  of  M.  Vieillot's  first  tribe  (Teleopodes) 
of  the  order  NaUUoret  consist  of  Stcrcoraria,  the  Gulls,  Terns,  and 
JRhynekcp$, 

M.  Temminck  places  the  whole  of  the  PaXmipedei  in  one  order. 

M.  De  BUunvilie'B  Nataioret  consist  of  the  Macropteres  (Gulls),  the 


Synhonorhiniens  (Petrels),  the  Cryptorhiniens  (Pelicans)^  and  the 
Colymbiens.  In  his  method  as  developed  by  M.  Lherminier,  the  Gulls 
(Larus)  and  the  Petrels  (ProceUaria)  are  placed  in  his  first  sub-class« 
or  Normal  Birds. 

Mr.  Vigors  ('Natural  Affinities  that  connect  the  Orders  and  Families 
of  Birds/  'Linn.  Tran&,'  vol  ziv.^  states  that  PhaiUm,  a  genus 
belonging  to  the  immediately  precedmg  family  (Pelecanidce),  bears  a 
considerable  resemblance  in  general  appearance  and  habits  to  Sterna, 
belonging  to  the  succeeding  &mily  of  Larida,  the  structure  of  their 
foot  alone  effecting  a  separation  between  them.    Even  here  however, 
he  remarks,  we  may  observe  the  gradation  that  exists  between  the  feet 
of  the  two  families ;  the  web  that  unites  the  toes  of  the  Tropio-Bird, 
as  well  as  of  the  Frigate-Bird,  being  but  half  the  size  of  that  of  the 
Pdecanidce  in  general ;  and  thus  their  foot  preserves  a  conneotibn  with 
that  of  the  Terns,  where  the  same  membrane  is  equally  contracted. 
"  We  thus,"  continues  Mr.  Vigors,  "  enter  the  family  of  Larida  by 
means  of  Sterna,  with  which  Bhynchopa  (Linn.)   most  intimately 
accords  in  habits  and  external  characters,  notwithstanding  the  dissi- 
militude of  the  bill.     The  Sterna  Anglica,  or  Gull-Billed  Tern  6f 
Colonel  Montagu,  conducts  us  from  these  genera  to  the  groups  which 
compose  the  Lmnsean  Larua,  now  justly  subdivided  into  two  genera^ 
the  Zeatria  (lU.),  and  La/rua  of  authors.    From  this  group  we  are  led 
to  the  genera  Diomedea  (Linn.)  and  Saladroma  (IlL),  which  are 
characterised  by  the  absence  of  the  hind  toe,  by  means  of  the  species 
Lanu  tridactylua  (Lath.),  where,  though  the  hind  toe  is  not  absolutely 
deficient,  as  might  be  inferred  from  the  specific  name,  there  appears 
but  the  rudiment  of  one,  or  rather  a  stump  without  a  naiL    The 
last-mentioned  genus,  Jffaladroma,  originally  belonged  to  the  Procd- 
laria^  (Linn.),  and  was  separated  from  it  by  its  tridactyle  foot.    Even 
in  this  character  however  it  forms  a  passage  from  Larua  to  the  groups 
that  compose  the  genuine  ProceUaria,  all  of  which  are  distinj^uished 
by  the  singular  peculiarity  of  having  no  true  hind  toe,  but  a  nail 
adhering  to  the  tarsus  in  its  place.    We  thus  arrive  at  the  Petrels, 
separated  into  the  groups  of  the  ProceUaria  (Auct),  PachyptUa  (IlL), 
Pu^fimu  (Raj),  and  the  section  denominated  by  M.  Temminck  Les 
Petrels  Herondelles.    These  two  latter  groups  appear  to  lead  us  back 
to  the  Terns,  or  Sea-Swallows,  from  whence  we  started.    The  whole 
of  tius  family,  which  corresponds  with  the  Longipcnnea  of  M.  Cuvier, 
is  distinctly  characterised  by  the  strength  and  expansiveness  of  their 
wings,  with  the  aid  of  which  they  traverse  immeasurable  tracts  of 
the  ocean  in  search  of  their  food,  and  support  their  flight  at  consider- 
able distances  from  land,  seldom  having  recourse  to  their  powers  of 
swimming.    We  may  thus  discern  the  gradual  succession  by  which 
the  characters  peculiar  to  the  order  descend  from  the  typical  groups 
that  swim  and  dive  well  and  frequently,  but  make,  little  use  of  their 
wings  for  flighty  to  the  present  groups,  which  are  accustomed  to  fly 
mudi,  but  seldom  employ  their  powers  of  swimming,  and  never  dive. 
The  fiunily  of  Laridce  may  thus  be  observed  to  stand  at  the  very 
extremity  of  the  order ;  and  it  assimies,  as  I  have  already  observed!, 
in  conjunction  with  the  other  extreme  groups,  much  of  the  habits  of 
the  land  birds.    A  portion  of  the  group  before  us,  the  Petrels,  seem 
even  to  employ  their  feet  in  their  own  element  as  if  on  land,  walking 
as  it  were  on  the  surface  of  the  waters.    We  have  thus  arrived  at  the 
termination  of  the  last  family  of  the  order,  and  have  to  look  for  its 
connection  with  the  first    This  link  is  immediately  supplied  by  the 
before-mentioned  genus,  P€u:kyptUa,  in  whidi  the  bill,  broad  and 
depressed  at  the  base,  assumes  l^e  character  of  that  of  the  AnatideB. 
There  is  indeed  a  considerable  approximation  and  interchange  of 
character  between  the  two  groups.    The  bill  of  some  species  o{Anaer 
may  be  observed  to  become  gradually  less  broad  and  more  compressed, 
so  as  to  bring  them  closely  to  the  Petrels;  while  again  the  web  tiiat 
connects  their  toes  is  equally  curtailed  in  extent,  until  in  one  species, 
the  Semipalmated  Qoose  of  Dr.  Latham,  figured  in  the  supplement 
to  his  '  Synopsis,'  we  may  observe  no  greater  web  than  may  be  seen 
among  many  of  the  Sterna:.    On  the  other  hand,  the  same  membrane 
is  so  extended  in  some  of  the  Petrels,  as  to  equal  the  most  dilated 
web  observable  among  the  Anatea,     We  may  also  add  that  the 
divisions  of  the  ProceUaria,  as  they  approach  the  Anatidce,  become 
gradually  more  nocturnal  in  their  habits,  and  thus  adopt  a  character 
common  to  a  great  portion  of  the  latter  family.    Here  then  in  the 
fifth  and  last  order  of  birds  we  perceive  the  families  of  which  it  is 
composed  foUovring  each  other  in  a  regular  series  of  affinities,  which 
returns  into  itself  with  a  continuity  similar  to  that  which  has  been 
equally  apparent  in  every  other  great  department  of  the  class." 

M  Latreille  places  the  Gulls,  Pufftns,  Pelecanoides,  Petrels,  Alba- 
trosses, Terns,  Noddies,  PachyptUa,  and  Bhynchopa,  in  his  third  family 
(Longipennea),  of  his  seventh  order  {PaUnipedea),  belonging,  with  the 
Echassiers  {GraUatorea),  to  his  second  section.  Aquatic  Birds. 

Prince  C.  L.  Bonaparte,  in  his  'Tabella  .^oialitica  de*  Ckneri' 
('  Specchio  Comparative '),  makes  the  Longipennea  the  first  family  of 
his  order  Anaerea.  He  divides  the  family  into  two  sections:-^ 
1, '  Narici  sensa  margins  rilevato,'  consisting  of  the  genera  Bhynchopi, 
Sterna,  Larua,  and  Leatria;  2,  'Narici  tubulose,'  containing  the  genera 
ProceUaria  and  Diomedea. 

M  Lesson,  in  his  '  Projet,'  makes  the  Palmipedea  {NaUOorea)  hii 
eighth  order,  being  the  third  of  his  second  section,  Aquatic  Birda. 
In  the  *  Table  M^t£odique,'  at  the  end  of  his  'ManueV  his  fourth 
family  of  Palmipedea  is  named  Laridas,  and  oonaists  of  the  genera 
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Sltma,  KhjrKcA^pi,  Xnnu,  SUrtorariat,  Diemtdta,  SalaArtma,  PncA- 
laria,  Pathmlila,  Pufima,  uid  ThaUuiidrDma.  Tba  fmnil;  i> 
nrngad  b;  M.  Iimhd  between  tba  PtUeanida  BCd  the  Anatida, 
which  form  hii  lut  &tiiil;. 

Ur.  EjtoD,  in  hii  '  Catalogue  of  Britdih  Birdi,'  enumentca  the 
fallowing  genera  and  Bub-genera  u  oanitiCnting  the  funily  of  Longi- 
pennala  :  —  0«ntu,  ProttUaria,  Linn. :  lub-geuera,  i't^uiu,  Ra; ; 
AUnortM,  Stephens  1  Thalattidnma,  Leach.    Oenui  Zotrii,  Temm. ; 

Sine  Lanu,  Linn. :  mb-gaDen,  Biua,  Leaoh ;  Lara$,  Stepheni : 
rvifoc^ioliu,  Ejton  ;  Xttna,  Lench  ;  Sterna,  Linn. ;  and  Aiteiu, 
Leach. 

Hr.  Swaimcm,  wbo  refen  to  Ur.  Yigon'e  arrangement  above 
noticed,  epeo^  of  the  Laridv  afl  oonfltituting  a  mnoh  more  numeroiu 
&mii;  than  either  of  the  three  Oolymbida,  Alcida  (Aleada),  or  Ptli- 
amida  (Peltcanida)  previaiuly  adferted  to  bj  him.  The  itructure 
of  the  liarida  too  he  gonflidere  to  be  more  perfect  ia  a  general  eenee, 
althoagb  Inferior  in  that  jarticular  cooBtruction  whicb  conatitutea  the 
perfection  of  the  order,  namely,  the  power  of  ■wimniiiig  and  diving. 
The  winga,  he  remarks,  are  very  long ;  and  the  feet,  nlthough  webbed, 
vnable  theee  birds  to  walk  about  with  perfect  ease  on  the  ahom  ia 
narch  of  food ;  the  Mod  toe  ii  very  email,  sometimea  wanting ;  but 
the  legi  an  nearly  as  loog  ae  in  some  of  the  Wading  Birds,  of  which 
ha  oonudeie  them  to  be  the  representatiTee.  The  bill  he  noticen  ob 
being  Blender,  much  oomprcaaad,  and  as  gradually  but  not  abruptly 
bent  After  referring  to  their  gregarious  and  omnivoroua  habits, 
thair  tolerable  facility  o[  awimming,  their  inability  to  diie,  and  their 
great  power  of  flight,  Mr,  Swainson  notices  the  genera  in  the  following 
order,  azjd  expressea  his  viewa  in  the  following  terms  ; — 

"The  TeniB,  or  Sea-Swallows  [Slema),  constituto  the  fieairoitral  typo ; 
Ihey  hare  remarkably  long  winga  and  slender  bills ;  the  tail  u  forked ; 
and  the  plumage  generally  is  a  of  a  delicate  pmrl-white,  with  more  or 
leaa  black  upon  the  head :  the  apeciea  are  numerous,  and  occur  in 
both  hemiipherea.  The  extraordinary  genus  Ehynchoptf  or  Skimmer, 
although  pOHSflsaing  much  of  the  genenj  habits  of  the  tema,  ia 
eminently  distinguished  by  the  singular  form  of  its  bill,  the  upper 
mandible  of  which  is  conHiderablyahorter  than  the  under,  and  appeam 
aa  if  one-third  of  the  length  had  been  broken  off ;  three  species  have 
been  deacribed,  to  which  we  add  a  fourth  i  they  akim  over  the  surface 
tp  up  amall  mariDO  inseota 
lie  {Lant)  are  a  numerous 
ntca,  diapeised  in  ereiy  dime,  and  so  doeel;  reaemUing  eaoh  other 
In  plumage,  that  many  of  the  ipeciei  are  eren  now  bnt  imperfectly 
understood ;  they  bear  a  close  raaemblanoe  in  general  appcauance  to 
the  terns,  but  the  bill  is  stronger.andthe  upper  mandible  muoh  more 
curved  towards  the  end :  many  are  of  large  size ;  and  all  are  vora- 
daua  devourera  of  flsh,  and  of  every  marine  animal,  dead  or  alive, 
which  is  cast  upon  the  shore  j  they  particularly  abound  in  nortlieni 
latitude^  but  aeem  to  range  over  the  whole  world  of  waters.  The 
Fara^tio  Oulls  (£e<tru)  are  the  nptoiial  representatlTe,  and  are  almost 
oonAned  to  cold  regionaj  they  are  known  by  their  stronger  conformp.- 
tion,  thair  difietent  shaped  bill,  and  the  rough  scales  upon  their  feet ; 
tiiase  btrde,  like  the  frigate  oormoisnts^  derive  their  chief  supply  of 
food  by  robbing  their  more  feeble  oongenera ;  they  puraue  the  largest 
guUe,  and  make  them  dtagorge  or  relinquieh  their  hard-earned  gam-. 
The  black-toed  and  the  antio  gulls  belong  to  this  group,  and  boUi  are 
occaaionally  aeen  on  the  northern  ehorei  of  Britain.  The  genu- 
l>iomedia  (fiioatedfa)  iooludea  the  wall-known  andgiganticalbatrossex. 
the  moat  powerful  and  bulky  of  the  whole  family ;  they  are  ooeanic 
birds,  living  almost  oonatantly  out  at  sea,  but  are  mora  particularly 
abundant  in  the  Fadfic  Ocean  :  we  have  no  eiamplea  in  Britain,  or 
indeed  in  Europe  :  the  extent  of  their  outspread  wings  is  enormous, 
yet  thair  flight,  except  in  stormy  weather,  ia  by  no  means  lofty  ;  like 
all  the  rapacious  birds  of  the  oeean,  they  are  most  voracious,  and  their 
fleah  ia  rank  and  repulsive.  The  genus  HaladrOTaa  comprises  such 
of  the  albatrosses  ae  liave  the  bill  more  resembling  that  of  the  petrels, 
while  they  agree  with  the  former  in  being  destitute  of  a  iiind  toe ; 
but  only  one  or  two  spedee  have  as  yet  been  clearly  asoerlained.  The 
True  Petrels  (iVoMUorta)  have  the  lower  mandible  truncated;  we  have 
a  native  example  of  this  genus  in  the  Fulmar  (P.  glacialit),  but  nearly 
alt  the  rest  inhabit  the  antarctic  r^ona ;  they  are  oootinually  out  at 
wa,  even  in  the  most  violent  atorms;  Cuvler  mentions  that  their 
French  name  of  Petit  Pierre  ii  derived  ^m  their  habits  of  walking 
ffbj  Uie  help  of  their  wingfc    Th«  Shear-Water  Fefreland 
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name  of  Mother  Cory's  Chickens.  We  may  hare  all 
■ub-geaos  Padti/ptiia,  aa  beini*  that  form  which,  of  all  this  family, 
shows  the  nearest  approach  to  the  Anatida,  with  which  we  eommenc^l 
the  drde :  the  bill  retains  the  geneml  form  of  the  petrels,  but  the 
base  is  considerably  dilated,  and  its  inner  margini  are  fouod  to  be 
fiimiabed  with  teeth-like  laminas.  The  most  aberraut  type  of  the 
Larida  appeara  to  ba  the  genus  Dnymai  of  Faykull,  a  long-legged  bird 
analogous  to  the  flamingos:  this  we  have  never  yet  seen,  but  Tem- 
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minok  and  othars  eonafder  it  haa  an  affinity  with  the  tmu.  ^la 
circle  of  the  Larida,  no  leaa  than  that  of  the  natatorial  order,  has 
□ow  been  traced,  and  wa  can  only  regr«t  that  our  limited  epace  preresitt 
us  from  Uying  EJefore  the  reader  some  of  the  very  many  analogiaa  bj 
which  this  arrangement  is  conflrmed." 

In  the  'Synopeis'  at  the  end  of  the  same  Tolame,  Mr.  Swainson 
maka  the  ualla  a  snb-fkmily  under  the  name  of  Larida,  with  this 
definition:  "Feet  lengthened,  formed  both  for  walking  and  swim- 
ming;"  Vbe  iDb-family  oonetsts  of  the  following  genera  and  eob- 
genera :— fUvna  (Teme),  including  Sferaa,  Linn.;  Tkdtanittt,  8w.; 
Phaeton,  Linn. ;  AAjmcAopf,  Linn,  j  and  Oania,  Brisson  ;  Lana,  Linn. 
(Oulli);  Lcttrit,  IlL  (JagarJ ;  Dionedta,  Linn.  (Petrels),  including 
ProaUaria,  Diamedea,  Linn.  (Albatroaa) ;  Bi^adroma,  IlL ;  Tkalani- 
droma,  Vig. ;  PachifplUa,  IlL ;  and  Dromai,  PaykuU. 

Having  given  a  general  aketch  of  the  views  of  authora  respecting 
this  eiteuaive  family,  wa  shaU  here  conflne  ounelves  to  the  Qulls 
only,  including  in  that  term  the  genera  Xtma,  of  Leach;  Lariu,  at 
Linnieas;  and  Zcilnj,  of  Temminck. 

Xema  (Iieaoh). — Bill  short,  slender,  stiught,  laterally  compressed, 
its  tip  bant  down ;  the  lower  msndible  somewhat  angulated  beneath ; 
nostrils  vary  alander,  linear;  \efft  slender;  tibiie  naked  on  the  lover 
part;  tail  tbrked.     (Qould.)     Length  about  H  inches. 

X  ridHnuidiu  {Lariu  ndibaadiu,  Linn.}.  Summer  plumage. — 
Bill  naked,  akin  round  the  eye,  legs  and  feet,  lively-red ,-  head  and 
throad  deep-brown,  between  ohocolsCe-colonr  and  black ;  ahonldera 
and  back  gray  ;  outer  edges  of  the  quills  (with  the  ezceptioD  of  that 
of  the  fliBt,  which  is  black)  white,  extremities  of  all  but  the  flrst 
black,   slightly  tipped  with  white ;  rump,  tail,  and  nnder  soifacs. 

Winter  plumage  like  summer  plumage,  saving  the  head,  which  is 
gradUHlly  changed  from  the  deep  oolour  above^nentioned  to  pure 
while,  by  a  prooesa  which  Mr.  Tarrell  has  proved  to  be  difierent  &om 
moulting.     ('Trana  ZooL  3oc,'  voL  I  p.  13.) 

Young  of  the  Tear. — Colour  of  bill  and  tnni  more  obseui«  ;  top  ot 
the  head  and  ear-oovarts  mottled  with  brown,  which  is  also  the  oolour 
of  tha  back  and  ahoulden,  each  feather  having  a  lighter  margin ;  tail 
broadly  edged  willi  black.    (Qould.) 


St  plamaif,  and  jatag  of  Ibsyaar) .    Ooiild. 


Sen-Crow,  and  Mire-Crow,  o 
Welsh. 

The  old  birda  in  their  complete  winter  plumage  are,  Lant  cue- 
rariut,  Omel. ;  L,  procdiom,  Bechat. ;  La  Petite  Houelto  Cendr<^ 
Briss.]  DiealleLachmevaim  Winter  Eleide,  Leieler,  Ac;  KleiveZae- 
meeuw,  Sepp. ;  aabbiano  Ceueriao,  and  Qabbiano  Uoretta,  'Slor  degL 
Ucc  ; '  and  Red-Legged  OulL  of  Latham. 

In  the  summer  or  nuptial  plumage  the  bird  ii  Larut  ridibun<fat, 
Linn.,  Omel ;  Mouette  llieuaa  k  Pattaa  ftouges,  Brias. ;  La  Uouette 
Rieusa,  BuS. ;  SchwankiipSga  Meve,  Bechat.,  &c. ;  Bruinkop  Ueeuw, 
Sepp.  1  Gabbiano  Moretta,  •  Stor.  degl.  Ucc. ; '  and  Block-Headed  QuU 
of  Latham. 

The  young  of  the  year  are  Sterna  obteara.  Brown  Tern,  and  Brown 
Oull  of^  Latham. 

The  young  in  their  moult  and  in  winter  are,  Zanu  erythropM, 
QmeL  i  La  Petite  Mouette  Urise,  Brisa ;  Lanu  canoeeni,  Beehst. ; 
Ked-Lagged  GuU ,  Penn. '  Arct.  ZooL  ; '  Brown-Headed  Qotl  and  Red- 
Legpd  OuU  variety,  Latham.     (Temm.) 

The  food   of  thu   apeciea   consiats  principally  of  inseota,  worms, 

rwD,  and  fry,  and  amall  flahes.  In  habits  it  resemblu  generally 
other  Qulia,  but  it  walka  better.  The  nest,  contrary  to  the  nidlfl- 
catioD  of  the  other  OuUa,  which  generally  farm  their  nasta  on  the 
ledgea  of  rooke  near  the  sea,  is  pkccd,  aa  is  the  oaae  wilii  other  Xtma, 
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in  low  iStiuljiiiu,  >uoh  H  mekdomi  in  llts  neighbotuluiod  of  tb»  ha 

or  EsatnkrieB,  among  the  herlmga  on  the  groimci.  The  eegi,  which  vary 
ranch,  are  generally  of  a  deepiih  olivB,  apriiifcl«d  »ito  larga  brown 
and  blackish  apola. 

They  inhabit  riven,  lalt  lakes,  aod  freah-waten ;  in  winter  only  on 
the  ehom  of  the  asa ;  a  bird  of  paaaage  in  OenaaDy  and  FraaoB ; 
Tmj  abundant  in  Holland  at  all  aeBwina  of  the  yeai.  (Temniinck,) 
Hr.  Selby  nyi  that  in  Britain  they  are  very  regular  in  their  migratoiy 
movementa  (for  inch  Ihsir  departure  to  and  from  the  isa-ooHBt  may 
properly  be  termed),  and  that  their  retnm  la  spring  may,  in  some 
cases,  be  calculated  upen  almost  to  a  day, 

Selby  spflakB  of  the  egga  of  this  bird  as  being  well  flavoured,  free 
from  fishy  taste,  and,  when  boiled  hard,  aa  not  easily  distingni^sble 
from  those  of  the  lapwing,  for  wbioh  they  are  sometimes  substituted. 
The  young,  he  adds,  are  also  eaten,  although  not  held  in  such  high 
estimation  as  they  formerly  were,  when  great  numbera  were  annually 
taken  and  fattened  for  the  table,  and  when  the  QuUery  (or  summer 
resort  of  the  species)  produced  a  revenue  of  from  BfH.  to  SOI.  to  the 
proprietor.  These  are  the  8ea-0ullea  of  the  ancient  great  festivals.  In 
the  Household  Book  of  the  fifth  Esrl  of  Northumberland,  be^n  in 
1G12,  theee  See-OuHes  are  nmong  the  delicacies  for  the  principal  feasts 
or  his  lordship's  own  '  mees,'  and  they  are  aharged  at  one  penny  or 
three-halfeeoce  each. 

Id  Willughbys  time  the  price  was  lugher.  He  mentions  a  colony 
of  theae  birds  "which  yearly  build  and  breed  at  Norbuiy  in  Stafford- 
sbire,  in  an  island  in  the  middle  of  a  great  pool  in  the  grounds  of  TSi. 
Skrimshew,  distant  at  least  thirty  miles  from  the  sea.  About  the 
beginning  of  March  hither  thej  come  ;  alxtut  the  end  of  April  tbey 
buiM.  TW  Inj  three,  four,  or  five  eggs,  of  a  dirty  green  colour 
spotted  wiUi  dark  brown,  two  Inches  long,  of  an  ounoe  and  a  half 
weight,  blunter  at  one  end.  Tlie  first  down  of  the  young  is  ash- 
coloured  and  apotted  with  black ;  the  first  feathere  on  the  back  after 
they  are  flsUged  are  black.  When  the  young  are  almost  come  to  their 
full  growth,  those  entrusted  by  the  lord  of  the  soil  drive  them  from 
off  Uie  island  through  the  pool  into  nets  set  ou  the  banks  to  take 
them.  When  they  have  taken  them  they  feed  them  with  the  entrails 
of  beastsi  and  when  they  are  fat  sell  them  for  fourpeoce  or  fivepeooe 
a  piece.  They  yearly  take  about  one  thoiuand  two  hundred  young 
ones,  whence  may  be  computed  what  profit  the  lord  makes  of  them. 
About  the  end  of  July  they  all  fly  away  and  leave  the  island" 

Dr.  Flot^  in  bis  '  Staffordshire,'  adds  to  the  histoiy  of  the  birds 
that  bred  in  Pewit  Pool,  in  the  parish  above  mentioned,  that  tbey 
would  breed  on  no  other  land  than  that  of  the  proprietor  of  that  place, 
and  that  on  the  death  of  the  owner  they  deserted  the  pool  for  three 
yearB.  but  unly  retired  to  another  estate  belonging  to  the  next  heir. 
The  doctor  whs  fond  of  the  marvellous. 

i^'-iu. — Bill  of  mean  length,  strong,  straight,  cultrated,  the  upper 
mandible  having  the  tip  incurved  ;  symphysis  of  the  upper  mandible 
strongly  anguluted,  and  ascending  thsQce  to  the  point.  Noatrila 
placed  in  the  middle  of  the  bill,  lateral,  oblonc,  narrow,  and  pervious. 
Tongue  pointed,  with  the  extreme  tip  cloven.  Wings  long,  acuminated. 
Tail  even,  or  slightly  forked.  Lege  placed  near  the  centre  of  the  body, 
of  mean  length  and  strength,  wiUi  the  lower  part  of  the  tibiee  naked. 
Ftet  of  four  toes,  three  before  and  one  behind  j  the  three  in  front 
united  by  a  membrane ;  the  hiud  one  short  and  free.     (Ounld.) 

L.  marinui,  Linn. ;  QoSland  Noir  Manteau  of  the  French;  Qreat 
^lack-Backed  Qull,  Great  Black  and  Wbite  Oull  of  Willughby  (the 
■-- -'  -me  is  Cobb);   Qwylan  rlldd  a  gywn  (Wsgel)  of  the 
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Crest  Blaok.EackWI  Onll  (Lana  maHnui).  Adnlt,  in  winter  ptnmsg*. 
Perfect  Winter  Plumage  of  Old  Birds.— Summit  of  the  head,  region 
of  the  eycB,  occiput,  and  nape,  white,  but  all  the  featheie  marked  on 
their  middle  with  a  longitudinal  stripe  of  bright  brown  ;  front,  throat, 
nccfc,  all  the  lower  parts,  back  and  tail,  pure  white ;  top  of  the  back, 
tcapulare,  and  the  whole  wing  of  a  deep  bUck,  shaded  with  bluish  ; 
quills  towards  the  end  of  a  deep  black,  all  terminated  with  ■  large 
white  space ;  secondary  quills  snd  acapulaie  terminated  vrith  white ; 
bill  whitish  jellow,  angle  of  .tbe  lower  maadibl*.  bright  itd ;  .naked 


I  (Temminok.)     WiUughby's 

the  wings  distended,"  67  inoaes. 
i  M.  Temminok  observw  (18S0)  that  in  this  itate  the  ipeciea  had 
never  been  described.  Willughby  and  Montagu  however  had  each 
described  one  (the  latter  author  in  his  '  Dictionary,'  1802)  almost  in 
the  perfect  state,  and  it  is  now  beautifully  flgtued  in  Ur.  Qould'i  great 
work  on  '  The  Birds  of  Europe," 

Summer  or  Xuptial  Plumaga  of  Old  Birds. — Summit  of  the  head, 
region  of  the  eyes,  oociput  and  nape,  pure  white  without  any  brown  j 
naked  border  round  the  eyes  orange;  rest  of  the  plumage  asm  winta. 
In  this  state  it  is  Lanu  mariaut,  Linn. ;  Le  OoSland  Noir  Uantean, 
Buabn;  Mantel  Meve,  Bechat.;  Black-Backed  Oull,  Latham,  &0. 
(Temminok.) 

Young  of  the  Tear,  and  those  One  Tear  Old. — At  this  period  the 
bird  is  Lanutumui,  Linn. ;  L.  tnartniu  junior,  Latham;  Ls  CMland 
Varid  ou  Qrisard,  Buffon;  and  Wsgel  Qull,  Latham.     (Temminck.) 

The  Touog  of  the  Tear  have  the  head  and  the  front  of  the  neck 
grayish-white  covered  with  numerous  brown  spots,  which  are  largest 
0:1  the  neck ;  the  feathers  of  the  upper  parts  are  bUckish'brown  in  the 
middle,  all  bordered  and  terminated  with  reddish-white,  which  colour 
forms  transverse  bonds  on  the  coverts  of  the  wings ;  lower  parts  of  a 
dirty  gray,  striped  with  lai^e '  sigzngs  ancl  brown  spots;  feathers  of 
the  middle  of  the  tail  more  black  than  white,  the  lateral  ones  blaok 
towards  the  end,  and  all  bordered  and  terminated  with  whitish ; 
quills  blackish,  a  little  white  on  the  point;  bill  deep  black ;  iris  and 
naked  circle  brown  ;  feet  livid  brown. 

After  the  First  Tear  to  the  Age  of  Two  Teara.— All  theae  coloun 
change  no  otherwise  than  that  the  biackiah-brown  and  yellow  of  the 
middle  of  the  feathers  occupy  gradually  leaa  extent,  giving  place  to 
pure  white,  which  then  surrounds  all  the  feathers;  the  white  begin* 
to  predominate  over  the  gray  in  the  lower  parts,  which  have  gradually 
less  of  the  brown  spots ;  the  head  becomes  pure  white,  and  the  point 
and  base  of  the  bill  assume  a  livid  tint. 

At  two  yeara,  on  the  autumnal  moult,  the  mantle  is  defined ;  it  [a 
then  blackish,  varied  with  irregular  brown  and  gray  spots ;  the  white 
becomes  pure,  and  only  sprinkled  with  a  few  spots ;  the  tail  is  per- 
vaded with  black  marblings  of  varied  forms ;  and  the  bill  assumes  the 
red  spot  with  black  in  the  middle,*  the  rest  of  that  orgso  being  livid 
white  speckled  with  black. 

At  the  third  autumnal  moult  the  plumage  La  perfect. 

The  young  vary  accidentally  in  having  all  the  plumage  grayiah- 
white,  with  deeper  spots,  snd  spots  very  feebly  indicated ;  the  qniUi 
whitish.  Sick  individuals  put  on  these  appearances,  as  well  aa  thu 
greater  part  ot  thoae  which  are  kept  in  captivity.     (Temminck.) 

This  species  is  very  abundant  in  the  Orcadesand  Hebrides  ;  common 
in  its  double  passage  on  the  coasts  of  Holland,  France,  and  England ; 
lives  in  the  north;  never  or  very  accidentally  found  in  the  interior 
or  on  fresh  waters ;  rather  rare  iu  the  Mediterranean.  (Temminck.) 
Common  in  many  parts  of  the  north  of  Europe,  but  does  not  appear 
to  extend,  at  least  in  any  considerable  numbws,  to  very  high  latitudes, 
as  Captain  Sabine,  in  his  'Memoir  of  Qieenland  Birds,'  atatee  that  it 
was  only  once  seen  in  Baffin's  Bay,  and  Sir  John  Itichardson  never 
mentions  it.  Met  with,  but  by  no  means  plentifully,  upon  most  of 
cur  coasts,  usually  alone  or  in  pairs,  and  rarely  in  a  flock  of  more  than 
eight  or  ten  together.  (Selby.)  America  (near  Philadelphia),  not 
ven  rare.     (Prince  C.  L.  Bonaparte.)     United  States.     (Audubon.) 

^sh,  living  or  dead,  fry,  carrioD,  Ac,  form  the  food  of  Uiis  Bpeoin, 
according  to  Temminck,  who  adds  that  it  rarely  feeds  also  on  bivalve 
shell-fish  "  It  is,"  says  Selby,  "  of  very  voracious  appetite,  and  preya 
upon  all  kinds  of  animal  substance  that  may  happen  to  be  oast  on 
shore.  It  also  keeps  a  cloaa  watch  upon  the  lesser  gulls,  whom  it 
drives  from  any  food  tbey  may  have  discovered,  appropriating  the 
whole  to  itself"  Montagu  notices  the  damage  it  does  to  flsbermeB 
by  severing  aod  devouring  the  largest  fish  from  their  hooks,  if  left  dry 
by  the  ebbing  of  the  tide.  Flight  alow,  but  buoyant.  Cry  Strong 
and  hoarse,  to  be  heard  from  a  great  distance  when  the  bird  is  on 
wiog,  and  moat  frequent  in  the  spring  and  breeding  season.  Very 
wary ;  keeping  by  the  shores  of  the  sea,  which  it  only  quits  aciHdeni- 
sJly.  Nest  on  the  rocks,  Temminck  says,  in  the  regions  of  the  Arotio 
Circle.  Captain  Sir  James  Hobs  however,  in  his  '  lAst  Expedition  of 
Sir  John  Boss,'  doesi  not  mention  it.  Kggs  three  or  four,  very  deep 
olive-green,  with  great  and  amall  blackish-brown  spots.  (Temminok.) 
Like  those  of  the  Herring  and  Lesser  Black-Backed  Qulls  in  colour 
and  markings,  but  ar«  larger.  (Selby.)  The  author  Ust  quoted  sayi 
that  its  breediag-stations  in  Britain  are  the  Steep-Hotmes  and  Lundj 
Islands  in  the  Bristol  Channel,  Souliskeny  in  the  Orkneys,  the  Bass 
Rock  in  the  Frith  of  Forth,  and  one  or  two  other  stations  upon  the 
Scottish  const.  Mr.  Qould  says  that  it  also  breeds  in  Uie  marshes  at 
the  mouth  of  the  Thames,  making  a  nest  on  the  ground  of  reads, 
rushes,  and  Sag-lesvea. 

•  The  IndlTldasl  ducrltwd  tj  WUlDghh]^  as  the  Great  Black-ind-'WhIte  ObU 
{Inn-  m^mf  sisrVnu  Clmii),  and  herelnbtrore  DDttoed,  ttmt  U  bsTi  heen  in 
this  iisge  dT  pinnule,  DT  nihrr  mon  Tirlrd.   WlUughbr  look  '  a  pIslH  imtlr*' 
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latrit  [Oatarraela,  Hay  f    CiUamela,  Aldrar.  I). , 

hud,  ttnmg,  oyliti^eiJ,  vei7  ccmpnucd,  hooked  at  the  pomt,  the 
□pper  nundible  coreredwith  ■  can,  the  under  mandible  with  an  angle 
an  the  inferior  edge.  NoatrilB  approaching  the  point  of  the  bilJ, 
diagonal,  narrow,  eloeed  on  their  poiterior  part,  and  perrioui.  Tuni 
long,  naked  abore  the  knee.    Feet  hning  three  toea  before,  enUrel; 

longest.'  (Gould.) 

L.  paraiilieuM.  Old  of  both  Seiea  in  Perfect  Plumage. — Front 
nhidah ;  on  tfas  mmmit  of  the  head  o  lort  of  hood  of  blackitli- 
brown,  tenninating  at  the  oei^pnt ;  throat,  region  below  the  ejei,  all 
the  neck,  the  bmst,  the  belly,  and  abdomen,  pure  white  ;  on  the  fliuiki 
■ODie  aah-coloured  uadulntioni ;  lower  coverta  of  the  tail,  back,  wing*, 
and  caudal  feathera,  uDiform  very  deep  asby.brown,  graduating  into 
blackiah  on  the  end  of  the  quilla  and  tail-feathera ;  the  two  long  tail- 
featheia  terminated  in  a  Ioobb  point  (en  pointe  tra^etBlfie) ;  bue  of 
the  bill  bluiab,  point  black;  irii  brown ;  feet  deep  black.  Length 
H  or  15  iuchea ;  the  long  feathen  eiseed  from  3  to  fi  or  S  inchei. 


{Ten 


In  thia  Hate  M.  Temminak  coiuiden  it  to  b«  Larat  panutticui,  IJnn., 
GmeL;  Cataraeta  paraiilica,  Rett ;  Sitrttrariui  Icngieaudut,  Brisai 
Le  I^bbe  k  Longue  Queue,  BufC  ;  Sterooraria  di  Coda  Longa,  '  Stor. 
degLUoo.;'  Die  Polmowe,  Lepechin;  Struntmere,  Beohit.;  Arctic 
Bird,  Edwardi;  Aictia  Gnll,  Latham. 


upper  part  onl;  of  the  caudal  feathere  pure  white,  the  raat  blackish- 
brown  ;  the  two  long  feathers  gradually  diminishing  towarda  the  end, 
which  ii  terminated  in  a  vei?  looae  point;  bill  and  feet  Ra  in  indi- 
viduata  with  perfect  plumage. 

In  this  atc.te  the  Urd  ia  Lanu  ertpidaitu  of  the  Gnt  edition  of 
U.  Temmtnck'a 'Manuel;'  Le Stercomiie  of  Briaaon  ;  LaLabbeonle 
8terconureofBufroD,eqieciBUr  Pl.EnL091,m)diDoroeipeciiillyEdw., 
t  1J9.     (Temm. 


kniSe  Ojii]  (tttlrii  raratUima). 

Tovng  of  the  Tear  nt  tbe  Time  of  their  Leaving  the  Neat. — Top  of 
the  head  deep  gray ;  aidea  and  upper  part  of  the  neck  bright  gray, 
aprinkled  wiUi  brown  longitudinal  apota  ;  a  black  apot  before  tbe  eyes  ; 
lower  part  of  the  neck,  back,  acspulan,  amall  and  great  coverta  of  tbe 
winga  amber-brown,  each  feather  being  bordered  with  yellowiah-brown, 
and  often  with  reddish ;  lower  parta  irregularly  faricgatsd  witii  deep 
brown  and  yellowiah-brown  on  a  whitiab  ground ;  abdomen  and  tail- 
ooTerta  atriped  tranaTeraely ;  quill  and  tail-feathen  blaokiah,  white 
at  their  baie  and  internal  baifaa,  all  terminated  with  white ;  tail  rounded 
only ;  base  of  the  bill  yellowiah-green,  black  towarda  the  point ;  tani 
bhiiah-aah ;  baaa  of  the  toea  and  mambraiiea  white,  the  rest  blaok ; 
poalerioT  iidl  ofteo  white.    (Temm.) 

In  thla  stale  IL  Temminok  oonsidera  the  bird  to  be  Zomi  trtjiidodu, 
Gmehn ;  Oatarraeta  (Catharacta)  Ctpphtia,  Bnumich ;  Le  Labbe  ou 
Sterooraire  of  authors :  Labbe  i  Courte  Queue,  Cut.  ;  and  Black- 
Toed  Qoll  of  Latham  and  Pennant ;  Yr  Wylan  Tagafn  of  the  Walah. 

Hr.  Ooold,  whose  figure  we  hare  copied,  saya  tut  he  helievea  the 
bird  in  question  to  be  the  true  Paratiliait  of  Linnssus,  BuObn,  and 
Temminck ;  and  although  Mr.  Oould  thinks  it  probable  that  the 
Msciea  ondargoes  variations  in  plumage  similar  to  thoae  of  Lettrit 
JncAanlfiniii,  ha  ia  by  no  meani  able,  from  hia  own  knowledge,  to 
■tate  thia  to  be  the  case,  aa  in  all  the  specimens  which  he  had  oppor- 
tnnitiei  of  examining  the  marking!  were  clear  and  decided,  tbe  birds 
exhibiting  a  wall-defined,  dark-coloured  cap  on  the  head,  light  under 
parta,  ani  tbtj  long  middle  tail-featherK 

Loealitjea.— Shorea  of  the  Baltic,  Norway,  and  Sweden ;  apreada 
itaelf  habitually  in  the  interior  on  lakea  and  riven ;  of  periodical  or 
Boddental  paaasge  in  Germany,  Holland,  France/  and  Switzerland, 
wheie  the  young  ouly  ordinarily  are'  aeen :  the  old  rarely  wander. 
(Temminok.)  "In  iti  young  itate,  aa  the  Blaok-Toed  Gull  (Lana 
trtpidalMt)  of  aathora,  this  apedea,"  writea  Ur.  Selby,  "  ia  not  of 
nnitaqueat  ao«UTenoe,diiringtlia*atnnuialmoDtlii^nponthenortb*ni 
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which  it  ia  nttraeted  by  the  Qnlla  UuU  roOtyr  the 
ahoali  of  herring  on  their  apDroach  to  the  ahallowa  for  the  porpcue  of 
depositing  their  spawn.  Like  the  other  Skuas  it  obtaiua  Uie  greater 
part  of  its  subaistence  by  continual  warfkre  on  the  aboTe-Dientioned 
birdi,  vigoroualy  pnnuing  and  hsrsssing  them  till  they  are  compelled 
to  di^rge  the  food  previously  swallowed.  In  thia  occnpatton  ita  dark 
plumage  and  rapid  flight  are  certain  to  attract  the  attentioi)  of  the 
apectator :  and  there  un  few  probably  who  hare  visited  tbe  ooaat  of 
Scotland  and  the  northern  districts  of  Elnglalid  who  have  not  witne^Kd 
and  admired  the  aerial  erolutions  of  the  Teaser,  and  the  diitren  of  ita 
unfortunate  objecta  of  attack.  It  ia  but  very  rarely  met  with  beyond 
the  precincts  of  the  Shetland  and  Orkney  lalea  in  its  adult  stats,  and 
only  one  instance  haa  oocurrcd  within  my  own  observation,  namely, 
on  an  excursion  to  the  Fern  Islands  in  tbe  month  of  May,  when  two 
of  these  birds  flow  ahead  of  the  boat  in  a  northerly  direction,  and 


Skua  does  not  appear  to  be  a  pennaneut  resident  in  any  part  of  the 
British  dominions,  for  Low,  in  his  '  Fauna  Oniadenaia,'  deacribee  it  aa 
a  migratory  bird,  arriving  there  and  in  Shetland  in  Uay,  and  depart- 
ing in  autumn,  or  aa  aoon  aa  the  duties  of  reproduction  have  beeu 
effected."  Mr.  Gould  saya  that  he  has  not  been  able  to  ascertain 
whether  it  breeds  among  the  British  Isles,  and  adds  that  it  ia  oertaialy 
of  rare  ocourrenoe.  Ita  natural  habitat^  ha  thinks,  ia  more  confined  to 
the  north,  namely,  the  aborea  of  the  Baltic  Sea,  Norway,  and  tha 
Polar  regions.  All  our  Arctic  voyagera  mention  it,  down  to  Captain 
Jsmea  Rosa  inclusive,  and  it  appeata  to  be  common  in  the  Polar  Seaa 
of  Kurope  and  America. 

The  aocount  given  by  Mr.  Selby  above  will  prepare  the  reader  for 
the  principal  souroe  whence  thia  and  other  Jagar  OuUs  derive  their 
Bubaiatenoe,  namely,  by  purauing  and  buffeting  the  peaceable  gulla  and 
compelling  them  to  render  up  the  produce  of  their  toils.  But  they 
also  feed  on  fish,  inaeota,  and  worms,  and  Temminck  particularly 
mentions  Uie  Janlhina,  or  Oceaaio  Snail,  aa  forming  a  part  of  ita 
austenance.  In  truth  no  animal  subetanoea  eeem  to  come  amiss  to 
it.  Mr.  Bichards,  of  her  Majaaty's  ship  Ueola,  saw  this  bird  feeding 
on  the  bodies  of  aome  young  ohiidreu  whose  graves  of  ica  bad  Tuushed 
OD  tbe  thaw,  near  Igloolik,  on  the  21st  of  June  1823. 

Temminak  says  that  it  nestles  not  far  from  the  aea^hora. 
Selby,  who  atatea  tbat  it  Breeda  upon  several  of  tbe  Orkney  and 
Shetland  lalea,  and  that  it  is  gregarioua  during  tbat  period,  informs 
us  that  tbe  situations  selected  an,  the  unfrequented  heaths  at  soma 
distance  from  tbe  ahore,  and  that  the  neat  is  compoeed  of  dry  grass 
and  mosses.  The  eggs  are  two.  of  a  dark  oil-green  with  irregular 
blotchea  of  liver-brawn ;  and  Mr.  Selby  adds  that  the  bird  at  thia  time 
ia  very  conrageoul,  and,  like  the  Common  Skua,  attacks  every  intruder 
by  pouncing  and  striking  at  the  head  with  ita  bUI  aud  iringa.  Occa- 
sionally it  endeavours,  aooording  to  the  same  authority,  to  divert 
attention  by  feigning  lameness  in  the  same  manner  as  tbe  Partridge 
and  the  LapwingTln  the  Appendix  to  Parr/a  'Yoyage'  (1818-20) 
thia  'Antic  Lestria'  ia  stated  to  be  equally  abandant  in  the  islanda 
of  the  Polar  Sea  aa  in  Baffin's  Bay.  Captain  Edward  Sabine,  who 
drew  up  the  acoonnt,  states  that  it  is  nequently  met  with  inland, 
seeking  ita  fbod  along  the  watar-ooursca  which  ocoupy  the  bottom  of 
ravines ;  diflbring  in  this  respect  from  the  Pomarine  Lestria,  which  ia 
exclusively  a  sea-bird. 
The  following  is  a  list  of  the  British  Zan'iJti,  according  to  TaireU: — 

SItma  Catpia,  the  Caspian  Tern. 

S.  Boytii,  the  Sandwich  Tem. 

S.  Do^yaUa,  the  Koseste  Tern. 

S.  Biriauio,  the  Cammon  Tern. 

S.  ardieo,  the  AroWc  Tem. 

S.  leneopareia,  the  Whiskered  Tem. 

a  Angtica,  tbe  QuU-Billed  Tsm. 

S.  mintUa,  the  Lnaer  Tem. 

S.JtMipa,  the  BIsck  Tem. 

S.  UiKOftera,  the  White- Winged  Black  Tem. 

S.  Aolida,  the  Noddy  Tem.     [STERNIDf.] 

Larvt  SaiiiRi,  Sabine's  OulL 

L.  mmUut,  the  LitUe  GulL 

L.  eaputnUvt,  the  Ussked  GulL 

L.  ridSxmdiu,  the  Black-Headed  GulL 

L.  atricilia,  the  Laughing  Gull. 

L.  Iridactylta,  the  Kittdw(kl:e  GulL 

i,  ehifTKW,  Uie  Ivory  Gull. 

L.  ctoHU,  the  Common  GulL 

X.  lalandieui,  the  Iceland  Gull,  or  Leaser  Whits- Winged  UuU. 

Ji.  fuKvi,  the  Lesser  Black-Backed  Gull. 

L.  argentatiu,  the  Herring  Oull. 

Z,  nariniu,  the  Great  Black-Backed  Chill. 

Z.  glaucM,  the  Olaucoua  Gull,  or  Large  White-Winged  OnU, 

Latrit  cataraeta,  the  Common  Skua. 

Z.  poraarimi,  the  Pomeiine  Skua. 

L.  AicAsninmit,  Bjohardson'a  Skua. 

L.  JWhh,  BuSbn'a  Skua. 

ProetUaria  glaeialit,  the  Fnlmar  PetreL     [PaooiLURni^  ] 

AUfiiMM  autior,  the  Qieater  Shearwater. 

the  Manx  Shearvrater,  [PuwiBoa.] 
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Tkalimidrama  BuUomih  Bolwei^s  PetraL 
T,  Wilitmii,  Wilaon's  Peti«L 
T  ZeadUh  the  Forked-TaUed  FeisraL 
jT.  pelagica,  the  Storm  Petrel    [FaocxLLABiDJB.] 
LARK.    [Alaudina] 
LARKSPUa    psLPHDnuiL] 

liAflXBXDMt  a  ^unily  of  Hymenopterous  InsectB  of  the  eeotion 
Foaaorea,  distinguished  by  the  labrum  Ming  either  entirely  or  partially 
concealed,  and  the  mandibles  deeply  notched  on  the  inner  side  near 
the  base.     It  contains  the  foUowmg  genera :— -1.  Palarua  (Lat),  in 
which  the  antennie  are  very  short,  and  are  gradually  thicker  towards 
the  apex :  the  eyes  are  closely  approximated  posteriorly,  and  inclose  the 
ocelli :  the  second  cubital  cell  is  petiolated.     2.  Tachytes  (Panser), 
antennse  filiform,  the  basal  joint  slightly  inciassated,  the  rest  cylin- 
drical ;  superior  wings  with  one  maiginal  cell,  slightly  petiolated 
and  three  submarginal  cells,  the  third  narrow  and  obhque ;  mandibles 
with  a  dentate  process  on  the  innet  side  near  the  base.     T.  pompili' 
formU  ia  about  24  lines  in  length ;  black,  with  the  basal  segments  of 
the  abdomen  red.    It  is  not  an  uncommon  insect  in  various  parts  of 
England.    3.  Zarra :  this  genus  differs  from  Taehytea  (which  is  Lyropa 
of  Illiger)  in  having  no  toqth  on  the  inner  side  of  the  mandibles  at 
the  base ;  the  eyes  not  being  approximated  posteriorly,  and  the  meta- 
thorax    and  abdomen  being  decidedly   larger.      4.    Dinetua:  eyes 
convei^ging  posteriorly ;  antennsB  filiform  in  the  female,  with  the  first 
joint  incrassate,  iu  the  male  larger,  with  a  deep  lateral  impression, 
the  four  following  joints  submonillfoim,  and  the  five  next  slightly 
compressed  and  convoluted,  the  remaining  three  filiform;  superior 
wings,  with  one  appendioulated  marginal  cell,  and  three  submarginal 
cells.      But  one  species  of  this  genus  has  been  found  in  England. 
5.     Miacophva  (Jurine)  has  one  maiginal  cell,  which  is  not  petiolated, 
to  the  superior  wing,  and  two  submaxginal  cells,  the  second  being 
petiolated ;  the  antennae  are  filiform  in  both  sexea     There  is  but  a 
slight  projection  at  the  base  of  the  mandibles.    Jf.  bieolor  (Jurine) 
is  the  only  species  found  in  England,  where  it  is  app^urently  rare. 
(Shuckard,  Baaay  on  the  Indigenoua  Fosaorial  Hymenoptera.) 

LARVA,  a  term  applied  to  that  state  in  which  an  insect  exists 
immediately  after  its  exclusion  from  the  egg,  and  which  precedes  the 
pupa  state.  The  animals  commonly  called  Grubs,  Maggots,  and 
Caterpillars  are  larvae.  Grub  appears  to  be  a  general  term  analogous 
to  larva ;  the  term  Maggot  is  most  generally  applied  to  the  larva  state 
of  Dipterous  Insects;  and  Caterpillar,  in  the  most  common  accep- 
tation of  the  term,  is  used  to  designate  the  larva  state  of  Lepidopterous 
Insects.  These  three  terms  however  are  used  in  a  very  vague 
manner. 

The  most  striking  difference  perhaps  which  exists  between  the 
larva  and  the  perfect  insect  consists  in  the  superior  powers  of  locomo- 
tion and  consequently  better  developed  skeleton  possessed  by  the  latter. 
Though  larvae  never  possess  wings,  they  vary  much  as  regards  the 
development  of  the  locomotive  organs,  and  as  these  are  more  or  less 
perfect,  so  do  the  larvae  resemble  or  recede  from  the  insect  in  its 
imago  state.  Hence  Messrs.  Kirby  and  Spence  divide  larvae  into  two 
sections:  those  which,  in  general  form,  more  or  less  resemble  the 

{>erfect  insect;  and  those  which  are  unlike  the  perfect  insect.  The 
arvae  of  both  sections  moult,  or  cast  their  skin,  several  times  during 
their  progress  to  maturity ;  the  number  of  moults  varies  according  to 
the  species,  and  the  period  intervening  between  the  moults  depends 
upon  the  length  of  the  insect's  existence  in  the  larva  state.  In 
these  moults,  not  only  is  the  whole  external  covering  of  the  insect 
cast,  but  even  the  lining  of  the  intestinal  canal  and  of  the  tubes  of 
the  traoheie  is  shed. 

The  greater  portion  of  the  larvae  of  the  orders  OrthopterOf  Jffemi' 
pUrOf  and  HomopttrOf  excepting  that  they  have  no  wings,  bear  a 
considerable  resemblance  to  the  perfect  insect,  and  hence  belong  to 
the  first  of  the  sections  just  mentioned.  Ajb  however  the  muscles 
which  serve  to  support  and  give  motion  to  the  wings  are  attached  to 
the  skeleton  of  the  thorax,  so,  as  might  be  expected,  we  find  this  part 
in  the  perfect  insect  more  unlike  that  of  the  larva  perhaps  than  any 
ether;  and  again  where  (as  in  the  imago  state  of  SeuteUera)  a 
portion  of  the  thorax  is  greatly  produced  behind  and  serves  to  protect 
the  wings  when  folded, — ^the  larva,  having  no  wings,  does  not  possess 
this  peculiarity. 

Belonging  to  the  second  division,  in  which  the  larva  does  not 
resemble  the  perfect  insect,  are  the  orders  SyvnoMpUrct^  CoUoptera, 
Newroptcra,  Lepidoplera,  and  Diptera, 

The  larvae  of  Hymenopterous  Insects  are  usually  of  a  short  ovate 
form,  and  short  and  fleshy  substance,  devoid  of  legs  or  distinct  head, 
and  the  body  lies  in  a  bent  position.  In  the  TenSiredinetcB  (Latreille) 
however  we  have  a  remarkable  exception,  the  larvae  of  these  insects 
not  only  being  furnished  with  six  legs  attached  to  the  thorado  seg^ 
ments,  but  alsr  possessing  a  great  number  of  prologs.  These  prologs 
are  usually  sixteen  in  number,  and  attached  in  pairs  to  the  abdominal 
Mgments;  in  some  there  are  but  fourteen,  and  in  others  only  twelve 
prolegs.  The  larvae  of  the  TenthredinetCB  very  much  resemble  those  of 
Lepidopterous  Insects,  but  differ  in  the  greater  number  of  thdr 
prolcga ;  the  head  is  laige^  rounded,  flattened  in  front,  and  vertical  in 
position;  the  body  is  slways  bent  under,  and  when  touched  they  roll 
themselves  up  like  the  Iuli,  In  the  genus  Pamphiliua  (Lat),  the  larva 
possesses  six  thoracic  legs,  but  no  prologs. 


The  larvis  of  the  OolMptara  are  most  commonly  of  an  elongate, 

Slindiical,  or  slightly  depressed  form;  the  thorado  segments  are 
nost  always  provided  with  six  legs,  and  there  are  seldom  any  pro- 
1^  on  the  abdominal  segments.  The  head  is  furnished  with  mandibles, 
maxillae,  labrum,  labium,  and  anteimae,  and  very  frequently  with 
ooellL  The  parts  of  the  mouth  and  the  antennae  however  do  not 
resemble  those  of  the  perfect  insect  The  antennae  are  usually  very 
small,  and  composed  of  but  three  or  four  distinct  joints.  The  ocelli 
of  the  larva  are  replaced  by  compound  eyes  in  the  perfect  insect.  The 
thoracic  segments  are  often  protected  by  a  homy  plate  on  the  upper 
surfihce :  the  prothorax,  which  is  usually  the  largest,  Ib  generally  so 
protected.  The  legs,  of  which  these  segments  have  each  a  pair,  are  of 
moderate  size  in  most  larvae  of  this  order,  and  composed  of  a  coxa, 
trochanta,  tibia,  and  tarsus ;  the  last  however  appears  to  be  repre- 
sented by  a  small  joiutless  claw.  The  body  is  often  soft,  but  some- 
times, like  the  thorax,  protected  by  homy  plates,  as  in  some  of  the 
Caraidda,  8Uphxd(jB,  &c.  In  the  Carahida,  StaphylinidcB,  and  indeed 
many  families,  it  is  somewhat  depressed.  In  many  of  the  Hetero^ 
merous  Insects  it  is  cylindrical,  of  a  conaceous  texture  throughout, 
and  the  terminal  segment  is  often  furnished  with  horny  appendages 
at  the  apex,  and  one  or  two  prolegs  beneath.  The  larvae  of  many  of 
the  Ehtieridea  are  also  of  a  coriaceous  texture  and  cylindrical  form, 
and  the  terminal  segment  of  the  abdomen  is  generally  fumished  with 
homy  appendages.  These  appendages  are  indeed  very  commonly 
met  with  in  Coleopterous  larvae.  In  those  species  belonging  to  the 
sections  Lamdlicorneaf  Riiyncophora,  and  Lonfficomea,  however,  we 
have  not  met  with  them,  and  the  body  is  always  of  a  soft  and  fleshy 
,  texture.  The  larvae  of  the  two  last-mentioned  sections  have  extremely 
minute  legs. 

In  the  order  Neuroptcra  the  larvae  very  much  resemble  in  general 
appearance  many  of  those  of  the  order  CoUoptera :  they  always  possess 
six  thoracic  legs,  but  seldom  any  prol^.  In  the  Case-Worms  (THcAo- 
ptera)  and  some  others  there  are  a  pair  of  prolegs  attached  to  a  terminal 
segment  of  the  abdomen. 

In  the  order  Zepidoptera  the  larvae  (or  caterpillars)  are  soft  and 
fleshy,  and  usually  of  a  cylindrical  form.  They  possess  6  thoracio 
legs  and  generally  ten  prolegs.  The  prolegs  vary  m  number,  and  are 
attached  in  pairs  to  the  under  side  of  the  abdominal  segments ;  but 
none  are  ever  found  on  the  4th,  5th,  10th,  or  11th  segments.  In  the 
larvae  of  the  Oeometree  there  are  but  four  prolegs,  two  of  which  are 
attached  to  the  anal  segment,  and  the  other  two  to  the  ninth.  Some  of 
the  TinncB  have  but  two  prolegs,  and  these  are  anal  In  the  genus 
Apoda  (Haworth)  the  larvae  have  no  distinct  prolegs,  but  in  their 
stead  a  number  of  small  transparent  shining  tubercles,  without  claws. 
"  The  prolsgs  of  almost  all  lepidopterous  larvae  are  fumished  with  a 
set  of  minute,  slender,  homy  hooks,  crotchets,  or  claws  of  different 
lengths,  somewhat  resembling  fish-hooks,  which  either  partially  or 
wholly  surround  the  apex  like  a  paUsade.  By  means  of  these  claws, 
of  which  there  are  from  40  to  60  in  each  proleg,  a  short  and  a  long 
one  aSranged  alternately,  the  insect  is  enabled  to  cling  to  smooth 
surfaces,  to  grasp  the  smallest  twigs  to  which  the  legs  could  not 
possibly  adhere ;  a  circumstance  which  the  flexible  nature  of  the 
prolegs  greatly  facilitates."  "  When  the  sole  of  the  foot  is  open,  the 
claws  with  which  it  is  more  or  less  surrounded  are  tumed  inwards, 
and  are  in  a  situation  to  lay  hold  of  auy  surface;  but  when  the 
animal  wishes  to  let  go  its  hold  it  begins  to  draw  in  the  skin  of  the 
sole,  and  in  proportion  as  this  is  retracted  the  claws  turn  their 
points  outwards,  so  as  not  to  impede  its  motioiL"  (Elirby  and  Spence.) 

The  larvae  of  Dipterous  Insects  are  for  the  most  part  soft  and 
fleshy,  and  without  legs ;  none  have  true  jointed  legs :  some  however 
have  prolegs.  The  head  is  usually  soft  and  indistinct,  but  in  certaia 
species  the  head  is  somewhat  corneous,  and  of  a  determinate  shape. 
[Ikbeotb.] 

LARVA'RIA,  the  name  of  a  group  of  Tertiaiy  Fossils,  proposed 
by  M.  Defranoe.    (Blainville,  ActinoU^,  p.  442.) 

LARYNX  Ib  the  organ  of  the  voice ;  its  framework  ia  composed  of 
flve  cartilages,  which  are  capable  of  being  moved  on  each  other  in 
various  directions  by  muscles,  so  as  to  act  upon  two  elastic  bands,  on 
which  the  voice  essentially  depends,  and  which  are  called  the  vocal 
ligaments. 

The  first,  the  Thyroid  Cartilage  (Jg.  1),  consxsts  of  two  plates  (a,  b) 
of  dense  tough  fibro-oartilaginous  substance,  of  an  irrsgularly  quadri- 
lateral form,  which  are  united  at  the  lower  part  of  their  anterior  edges 
(c,  c)  at  an  angle  of  about  60%  The  prominence  of  this  angular  union  is 
felt  m  the  front  of  the  throat,  forming  what  is  called  the  Pomum  Adam^ 
at  the  sides  of  and  behind  which  &e  form  of  the  cartilage  may  be 
easily  traced  out  with  the  fingers.  The  posterior  edge  of  each  plate 
beaun  at  each  angle  a  process  or  hom  {d,  d,  e,  e),  by  which  the  thyroid 
cartilage  is  attaoied  by  ligaments  above  to  the  hyoid  bone,  and  below 
to  the  cricoid  cartilage. 

The  Cricoid  Cartilage  {Jig.  2)  has  somewhat  the  form  of  a  signet  ring. 
It  is  inclosed  within  the  angle  of  the  thyroid  csftilage,  beneath  whose 
lower  edge  the  front  and  narrowest  portion  (a)  of  its  ring  may  be  felt^ 
with  an  interval  of  about  a  quarter  of  an  inch  between  them.  It  has 
an  articulating  surface  on  each  sidei,  by  which  it  is  moveably  connected 
with  the  inferior  horns  of  the  thyroid  cartilage;  and  two  other  smooth 
convex  surfaces  (6,  6)  on  its  upper  and  postwior  edge,  by  which  it  ii 
articulated  with  the  two  arytenoid  oartilRges. 


Tiu  Arytennd  Cutiltgei  tiBVS  ekch  Uia  fotm  of  id  ii  „ 
snlar  pjimmid  (Jig.  3).  They  ure  pUoed  upon  the  upper  edge  of  the 
braed  part  of  the  cricoid  <artil««e,  juit  within  the  moat  expended 
nut  of  the  ingle  formed  by  the  receding  platee  of  the  thyroid.  The 
tntee  (a)  by  which  eech  ia  articoUted  with  the  cricoid  ii  alightly  con- 
care,  perfectly  nnooth,  and  capable  of  moving  to  a  certain  extent  in 
ereiy  diieetion. 


■1 


The  Epiglottis  Ify.  i)  ia  of  a  somewhat  orate  farm.  It  ie  attached 
hj  ile  apex  to  the  angle  of  union  of  the  platea  of  the  thyroid  cartilege, 
and  prcgecti  obliquely  baokwarde  and  uptranji  over  uie  cricoid  and 
arytenoid  cutilagee  like  a  ahield,  guarding  them  from  the  contact  of 
foreign  bodice  peaung  from  the  mouth. 

Theee  cartilagee  are  connected  chiefly  by  elastic  ligament,  which  ia 
arrmnged  La  bands  of  varying  thlckneu  throughout  the  whole  of  the  . 
larynx,  uniting  the  upper  edge  of  the  thyroid  cartilage  to  the  oa 
hyoidM,  and  ita  lower  edge  to  the  cricoid  ciutilnge ;  paaaing  also  from 
the  arytenoid  cartilages  to  the  epiglottis,  nzid  uniting  the  rings  of  the 
trachea  and  bronchi ;  affording  to  all  a  firm  but  yielding  oonoectiou, 
and  endowing  them  bj  its  elasticity  with  tbe  power  of  resaunding  in 
accordance  with  tbe  vibrations  oiiginating  in  tbe  vooal  ligaments. 

The  Vocal  Ligamento  are  two  narrow  bands  of  highly-elastic  tissue, 
atretched  between  the  anterior  angle  of  the  thyroid  and  the  anteHi.r 
surfaces  of  the  the  arytenoid  cartilages.  The  substance  of  which 
they  are  oompoaed  is  a  yellowish  dense  fibrous  tissue,  which  ia  placed 
in  tiioae  parts  of  the  body  where  a  permanent  elasticity  ia  required, 
as  in  the  spacea  between  the  laminn  of  the  vertefam,  the  coats  of 
arteries,  the  rings  of  the  trachea,  ka.    In  Jig.  5  a  profile  view  of  the 


right  vocal  ligament  is  drawn :  a,  a,  a  ia  the  outline  of  tbe  thyroid 
cartilage,  of  which  part  of  the  left  side  is  removed  ;  b  ts  the  cricoid 
cartilage,  and  c  the  arytenoid  cartilage  of  the  right  side ;  il,  li  is  the 
vocal  ngament.  In  fg.  6  the  view  of  the  vocal  ligaments  (a)  is 
ti^en  as  seen  from  above ;  they  are  attached  aotariorly  to  the  inside 
of  the  thyroid  cartilage  at  h,  and  posteriorly  to  the  front  of  the  ary- 
tenoid cartilages  (c,  c).  Between  them  ii  the  aperture  through  whidi 
we  breathe,  the  glottis  {d) ;  it  ii  bounded  posteriorly  hy  Uis  iimer 
edges  and  anterior  nnglee  of  the  arytenoid  cartilages;  anteriorly  by 
the  inner  edges  of  the  vocal  ligaments.  When  at  rest,  as  during  quiet 
breathing,  the  glottis  is  of  a  somewhat  lanceolate  form  {Jig.  11,  as 
outlined  by  the  dola),  but  when  apesldDg  or  alnging  it  is  very  much 
narrowed  (jig.  !],  the  continued  lines). 

The  Muscles  adjug  on  the  parts  of  the  larynx  just  dcacribed  are 
arranged  symmetrically  nnd  attached  to  oorresponding  points  on  each 
dde  of  the  larynx  ;  and  their  names  are  compounded  of  those  of  the 
cartilages  on  which  they  are  inserted,  as  follows : — 

The  Crico-ThyroideuB  Ifig.  8.  a,  a,  »adjlg.  S,  t)  is  attached  on  each 
side,  at  one  of  its  extremities,  to  tbe  upper  edge  of  the  narrow  front 
part  of  the  cricoid  cartjlsge ;  and  at  the  other,  to  the  lower  edge  of 
the  tliyroid,  Just  before  its  lower  horn.  Its  fibres  are  directed 
upwards  and  backwarda,  and  its  imniediato  action  would  therefore  be 
to  approximate  the  adjacent  adgea  of  the  thyroid  and  cricoid  cartilages. 
Bnt  the  thyroid  is  fixed  on  each  ride  by  a  ligament  pasring  from  ilJi 
Inferior  horn  to  the  tide  of  tbe  broad  part  of  the  cricoid  {Jig.  B,/), 
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and  tlte  erico-thyroid  musolo  will  tharefore prodnoe  aiotatoiy  tnotioa 
of  the  cricoid  cartilage  around  the  horinmtal  axis  drawn  through  /. 
When  the  anterior  edge  of  the  oriocod  cartilage  is  thna  raiaed  tovrards 
the  anterior  angle  of  the  thyroid  ita  posterior  and  npper  part  will  be 
moved  backirarda  and  downwards  to  a  greater  distance  from  tha  £ront 
of  the  thyroid ;  and  if  the  arytenoid  cartilages  be  fixed  on  the  top  of 
the  cricoid,  they  will  of  oooiae  move  with  It  in  the  same  direction. 
The  distance  between  their  anterior  edge*  and  tha  angle  of  the 
thyroid  (fy.  B)  will  thus  be  increased,  and  the  vocal  ligaments  {tl,  d), 
which  are  attached  to  those  points,  will  be  proportionally  stretali«L 

The  Thyro-Arjtenoidei  {fg.  6,  e,  «)  are  attached  anteriorly  by  the 
sides  of  the  angle  of  tha  thyroid  cartilage  to  the  outer  aide  of,  aod 
above,  tbe  vocal  Ugiunente,  and  poatariariy  to  the  anterior  angles  and 
outer  edges  of  the  srytenoid  cartilages.  Tbeir  Hmpleat  actioo  will 
therefore  be  to  approximate  the  aame  points  which  the  preceding 
muscles  render  more  remote ;  they  will  thus  shorten  and  mlaxL  the 
vocal  ligaments.  Soma  of  their  fibres  extend  on  each  aide  for  a  abort 
distance  above  and  below  tha  vocal  ligaments ;  those  below  have  the 
power  of  narroiring  the  accesa  to  tbe  glottis,  while  those  above  the 
ligauients  msy  compress  together  the  sides  of  the  larynx  directlj  over 
the  glottis.  Lastly,  there  are  other  fibres  which  are  attached  to  the 
outer  edges  of  the  vocal  ligaments  themselves. 

The  Crico-Arytenoidei  Poatici  (Jlg.9,li,b)m  attached  to  the  poaterior 
surface  of  the  cricoid  cartilage  (a,  a),  and  pass  obLiqusly  outwards,  to 
be  inserted  into  the  outer  angle  of  the  arytenoid  cartilagna.  In  oon- 
tTBctini!  therefore,  if  the  arytenoid  cartilages  be  moveable,  they  will 
draw  their  anterior  angles  outwards,  and  thus  inorease  the  width  of 
the  glottis ;  but  if  the  a>7tanoid  cartilagee  be  fixed  by  other  muscles, 
the  cHc04ii7tenoidei  postiei  will  merely  draw  them  backwards  and 
atreteh  the  vocal  ligaments. 


The  Crico-Arytenoidei  Lat^nil^s  (fifi.  T,  c)  ;rc  attached  on  the  one 
hand  to  the  inner  sides  of  the  cricoid  cartilrge  (a),  and  on  the  other 
to  the  outer  auglea  of  the  arytenoids  (ft) ;  they  rotate  tbe  latter 
inwards,  so  as  to  approximate  their  front  portions  and  narrow  tbe 
anterior  part  of  the  glottja. 

The  Poeterior  Ar^noid  Muscles  (Jig.  9,  c,  c)  lie  behind  the  arj- 
tenoid  cartilages,  and  consist  of  fibres  pnssing  transversely  and 
obliquely  from  one  to  the  ether.  They  therefore  simply  approximate 
these  bixlies,  and  narrow  or  close  the  hack  part  of  the  glottis. 

The  simplest  actions  of  all  these  muscles  in  regard  to  the  voice  may 
therefore  be  thus  stated  :  the'  crieo-thyroidei  stretch  the  vocal  liga- 
ments; the  thyro-arytenoidei  relax  them;  the  crico-arytenoidei  poetrct 
open  the  glottis ;  the  crieo-arytenoidel  latermles  and  the  aryteuoidei 
poatici  narrow  or  close  it. 

A  i»iid  of  muscular  fibres  may  be  also  mentioned  as  passiog  from 
the  arytenoid  cartilages  to  each  side  of  the  epiglotlds,  and  thua  serving 
to  draw  down  the  latter  so  that  it  may  cover  the  glottds  more  closely 
than  when  left  to  its  own  elasljcity. 

Below,  the  Urynx  opens  into  the  traohea  fjig.  10,  6),  which  is 
continued  into  the  cbest,  and  there  dirides  into  two  branches,  the 
bronchi,  wboae  ramifications  and  terminations  form  tbe  aii^passn^es 
and  aircells  of  the  lungs.  The  lungs,  being  exaotly  contained  in  the 
cavity  of  the  cheat,  are  compressed  by  the  contractions  of  ita  walls. 
The  walls  of  the  chest  nn  therefore  (he  power  by  whiob  the  air  is 
forced  from  the  lungs  through  tbe  glottis  for  the  production  of  tha 
voice,  and  it  is  h;  their  more  or  less  powerful  contraction  that  tbs 
various  degrees  of  intensity  of  the  same  note  are  produced.  The 
trachea  is  compoaed  of  a  series  of  cartilaginoua  incomplete  rings  which 
are  united  beUnd  by  muacular  fibres,  and  are  connected  together  by 
longitudinal  elastic  bands.  It  is  thus  capable  of  variations  both  of 
length,  breadth,  and  tensicn ;  and  of  entering  into  vibrations  with 
the  column  of  air  contuned  in  it,  and  of  anisting  in  communicating 
those  vibrations  through  its  branches  to  the  walls  of  Uie  chest 

At  the  upper  part  of  the  trachea  tha  windpipe  gradually  narrow* 
towards  the  glottis  (see  view  of  its  section  injCf.  12);  and  above  tbe 
glottis  it  suddenly  dilataa,  so  that  the  edges  of  Uie  elastic  voeal 
ligaments  stand  ont  from  (be  wall  of  the  luynx,  and  have  space  in 
which  they  may  vibrate  ft«ely,  like  the  lipa  in  the  mouthpiece  of  a 
trumpet  About  half  an  inch  higher  (lie  passage  again  contracts,  so 
OS  to  form  ■  narrow  reoeaa  on  each  ude,  dirsctly  above  (hs  vocal 
cards.  This  ia  called  the  vsntriole  of  (he  larynx,  and  the  prominent 
bands  above  it  are  called  the  false  vocal  ooid^  or  tha  upper  ligajmenta 
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of  ths  larynx.  The;  mra  formed  of  elnatic  tiuua,  like  the  inferior  or 
true  Tocal  ligunenta,  but  in  Idu  qunntit/,  and  mixed  witb  fatty  tiBsita, 
BO  that  they  do  not  Tibrato  ao  freely.  The  walls  of  the  Tentriole  are 
capable  ot  being  approiimated  by  lome  of  the  fibres  of  the  thjro- 
oi^teooid  mueclea,  which  are  thiol;  distributed  upon  them ;  and  thiu 
the  recen  may  be  neariy  obliterated, 
and  the  upper  ligimenta  brought 
■Jmoat  into  contact 

Tbe  higheet  part  of  the  larynx  is 
formed  1^  two  folds  of  membnuia 
passing  from  tbe  arjrtenoid  cartilagea 


thy  I 


At 


this  aperture  the  larjn „ 

cates  with  the  upper  and  moit  ex- 
pimded  part  of  the  pharj-ni,  the 
«STiUe«  of  the  mouth  and  noao,  and 
the  frontal  and  other  ninuBes  which 
open  into  tlie  latter.  These  aiiiusee 
are  walled  roaud  by  bone,  but  the 
phary Dz  and  its  com  muuicatjons  with 
the  mouth  and  nora,  as  well  as  tbe 
external  aperturei  of  the  two  latter 
laiYiUea,  are  in  great  part '  muscular, 
and  may  be  thus  subject  at  will  to 
kltcratioDS  of  form,  size,  and  tension. 

The  IiryDi  Laa  been  compared  to 
a  variety  of  musical  instrumeats,  and 
it  will  be  seen  tnat  in  its  different 
parts  it  unites  the  principle!  of  seTe- 
i-aL  Id  its  essential  vocal  apparatus 
it  ffloal  nearly  resemblea  the  reed- 
inatruments,  aa  the  reed-pipea  of  the 
organ,  the  oIorioDet,  Ac,  or  isther  a 
modiGcatton  of  them,  in  which  the 
vibialing  body  is  not  Gied  in  ita 
dimenaiotu  as  a  metallic  tougus,  or 
a  reed,  but  consists  of  a  lamina  of 
elastic  membrane,  capable  of  raried 
degrees  of  tension,  as  well  as  of  altera- 
tiuns  in  ite  length.     So  musica]  in- 

•tnimeot  bss  vet  been  conitnicted  i,  i,  o.  bjoideii  I,  ),  ThTroid 
on  this  principle,  unless  we  Donaider  nnllnge ',  3,  1,  Cricoid  MriUaKs ; 
aa  anch  the  larioQB  kinds  of  trumpet  4.  4.  Arfteaoid  oinUigti;  t,  Ept. 
in  which  tbe  Tibrstions  are  produced  slolUij  0,  Apertate  of  commDnio- 
by  the  air  impelled  against  the  edges  ''on  lKtw«a  glottk  «nd  phu-jnx  ; 
of  tiia  lips,  rendered  more  or  less  '•  'l  King*  of  Iraehea ;  8,  tltutiou 
tenee  by  the  action  of  their  orbicu-  ?'  I™™"  po-iertor  n,u«i.l=r 
lar  muKde.     The  principle  has  been    ^'^  bihtod  *"' 

applied  in  the  formation  of  artificial 

larjnges  by  Biot,  Cngniord  de  k  Tour,  Willis,  to.,  who  have  chiefly 
ueed  caoutchouc  metubrane;  and  by  Uiiller  and  Henle,  who  have 
employed  besides  either  the  vocal  ligamenta  iJiemselTe*,  or  InmincD 
of  the  elaetio  coat  of  an  artery.  The  moat  complete  examination  of 
the  subject  ia  that  made  by  Hiitler,  and  published  in  tbe  first  port  of 
the  second  lolume  n[  his  '  Physiulogie  dee  Meoacben.' 

It  is  evident  that  by  ailapting  to  one  of  the  open  extremities  of  a 
tube  two  portions  of  thin  elantio  membrane,  so  that  tbeir  opposite 
edges  leave  a  narrow  space  in  the  middle,  through  which  the  air  blown 
into  the  olher  tnd  of  the  tube  may  pass  and  eicits  vibrations,  one 
obtains  an  imitation  of  ths  easenlial  vocal  apparatus  of  tbe  larynx  ; 
the  trachea  beiug  replaced  by  tbe  tube,  tbe  vocal  ligaments  by  tbe 
bunds  of  elastic  membrnne,  and  tbe  glottis  by  the  spaoe  between  tjiem, 
while  the  parts  nbove  the  glottis  luay  be  imitated  by  adapting  tubes 
of  different  sizes  and  forms  above  tbe  membiaues. 

In  such  an  apparatus  Mr.  Willia 
found  ( '  Cambridge  Philosophical 
TranSBCtiona,'  1832)  that  in  order 
that  two  himinte  of  elastic  membrane 
inclosing  a  aurrow  interval  should 
produce  sound,  the  parts  near  their 
rdgea  most  be  parallel  to  each  other- 
Applying  this  Uw  to  the  case  of  the 
larynx,  he  observes  that  someCbing 
more  is  necessary  for  speaking  or 
singing  than  a  certain  degree  of  ten- 
aiou  of  the  vocal  ligaments,  for  they 
are  alwaj's  more  or  less  tense;  and 
eveu  when  their  tension  is  increased, 
and  all  the  cartilages  are  in  the  pcai. 
tion  for  producing  sound,  we  may  yet 
breathe  quietly,  the  edges  of  the  vocal 
ligaments  not  being  paralteL 

Ajf.    13    repreaenta    two    vertical 
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in  tbe  vocalising;  position,  in  which  the  edges  of  the  lignmenls  ara 
parallel  to  each  other.  Mr.  Willis  considers  it  to  be  one  of  the  funo. 
ilans  of  the  tbyrD-aiytenoid  muscle  to  place  tbe  ligaments  m  this 

When  the  vocal  ligaments  nre  thus  placed,  the  modulation*  of  tho 
notes  are  eSected  by  the  changes  in  their  length  and  tension  ;  for,  like 
those  of  other  elastic  membranes  stretched  at  both  ends,  they  follow 
in  many  respects  the  same  laws  as  cords.  [CoED,  in  Arts  amd  So.  Dry,] 
Thus,  the  degree  of  tension  being  the  same,  the  height  ot  the  note  ia 
inversely  aa  the  Isugth  of  the  membrane;  and  the  length  being  tbe  asms, 
the  height  of  the  note,  u  expressed  by  the  Dumber  of  vibntioos,  is 
directly  aa  the  square  root  of  the  power  employed  in  producing  the  ten- 
sion. The  application  of  these  laws  to  the  vocal  ligaments  was  experi- 
mentally proved  by  Uiiller.  In  a  part  of  hia  experimeats  on  ths  dead 
larynx  he  succeeded  in  producing  the  complete  acola  of  notes  and  half- 
DOtea  through  a  range  of  2^  octaves,  by  gradually  increasing  tbe  tension 
of  tbe  vocal  ligaments  by  weights  appended  to  one  of  their  extremities. 
Tbe  weights  produced  extension  in  the  aame  direction  in  which  the 
crico-thyroid  muscles  act,  when,  the  ai^teooid  cartilages  being  fixed, 
the^  throw  them  backwards  with  the  cricoid  as  already  eiplaiuad. 
If  instaid  of  atretehing  the  vocal  ligaments  they  were  left  to  their 
own  elaaticity,  or  stiU  more  relaxed  by  artificial  means,  in  imitation  of 
the  actiou  of  the  thyro^arytenoid  muscles,  atill  lower  notes  could  ba 
pnxluced. 

In  the  course  of  these  experimente  Miiller  found  that  the  tones  ol 


the  dead  la 


E,  which  ID  the  lower  notea  closely  resembled  the  cl 


>ti  of  it 


to  assume  the  characters  of  the  falsetto  voice.  He  was  thus  led  to 
diflxivir  the  mode  in  which  the  latter  class  of  notea  (whose  origin  hnd 
long  been  the  subject  of  great  doubt)  is  produced.  In  sounding  the 
chest-notes,  and  in  the  common  voice  of  speaking,  the  whole  vocal 
ligaments  vibrate,  and  with  them  part  of  the  ventricles,  and  of  the 
thjro-arytenoid  muscles ;  but  in  tbe  falsetto  notes  it  ia  only  the  thin 
edges  of  tbe  ligameuta  which  ore  thrown  iuto  vibi-ationa.  He  found 
bIsu  that  he  could  prevent  the  tones  of  the  chest-notes  from  breaking 
into  those  of  the  falsetto,  as  ha  ascendnl  in  the  scale,  by  compressing 
the  part  of  the  larynx  immediately  below  the  glottis,  in  imitation  of 
the  action  of  the  lower  fibres  of  tbe  thyro-atytenoid  muscles. 

As  in  allreed-iDBtrumeuts,  tbe  velocity  of  the  current  of  air  excitiug 
the  vibrations  of  the  vocal  ligaments  has  an  inSuence  on  the  note 

[iroduced;  tlius  Uiiller  found  that  tbe  natural  note  of  tbe  vocal 
igamants  at  a  given  tension  could  ba  raised  to  its  fifth  by  blowing 
with  increased  force.  He  believes  that  in  singing  the  same  note  with 
varied  degrees  of  force,  a  compensation  is  efiacted  by  lessening  tha 
tension  of  ths  ligaments  in  the  same  proportion  as  the  velocity  of  the 
current  ia  increased  ;  but  it  seems  more  probable  that  the  tension  of 
the  ligaments  is  always  the  same  for  the  same  note,  while  it  ia  tbe 
ofiice  of  the  epiglottis  to  prevent  tha  notes  from  riaing  with  tbe 
increased  force  of  the  air.  It  may  effect  this  on  a  principle  discovered 
by  U.  Orenid  (Uageudie's  '  I'r^is  de  Fhyuologie,  L  2S3),  who  found 
that  to  remedy  the  iucoavenieuce  arising  from  the  ascent  of  the  note 
when  tha  current  of  air  blown  into  a  leed  organ-pipe  was  increased, 
wiia  BuScieut  to  place  withiu  the  pipe  dii'ectly  over  the  leed  a 
I piilo  elastic  toogue,  which  abielded  it  very  nearly  in  the  same  manner 
.  the  epiglottis  covera  the  vocal  ligaments. 

Mullor  found  that  souudii  wore  modt  easily  produced  from  the  dead 
larynx  when  the  anterior  angles  of  tbe  arytenoid  cartilages  were  in 
contact,  so  that  only  that  part  of  the  glottis  was  open  which  is  bounded 
by  the  vocal  liganieut&  Tbe  tension  of  the  ligaments  being  fixed, 
the  same  note  could  be  produced  whether  the  glottis  were  widely  open 
nearly  closed ;  but  it  is  prubable  that,  though  not  essential,  the 
varying  apertures  of  the  glottis  are  auxiliary  to  the  complete  and  pure 
Bouuda  of  the  different  notes;  for  Magendie  (1.  a,  p.  247)  distanctlj 
saw  it  become  narrower  as  tha  notes  emitted  by  a  dog  were  higher ; 
id  in  singing  high  notes  one  clearly  feels  that  the  air  passes  through 
narrower  aperture  and  with  more  difSculty  than  in   singing  the 

The  notes  produced  at  the  glottis  are  subjected  to  modificationB  in 
timbre,  alrength,  and  parity,  by  the  parts  connected  with  ths  larynx 
both  above  and  below  the  vocal  ligaments.  To  illustnte  this,  one 
only  refer  to  tbe  difference  of  tone  which  may  be  drawn  &om  a 
uel^reed  when  it  is  only  attached  to  the  moutL-piece,  and  when 
the  mouth-piece  is  fixed  on  the  body  of  tbe  instniment.  Thia  part 
of  the  subject  has  been  particularly  illustrated  by  IL  Savart,  Ur. 
Wheatstone,  and  Ur.  Bishop,  It  ia  well  known  that  in  all  reed  instru- 
ments, unless  the  tube  or  body  bo  adapted  to  tha  reed  ao  aa  to  bo 
capable  of  the  same  number  of  vibrations  as  it  is,  there  ia  always  a 
discordance  of  sounds.  If  for  example  tha  tube  be  unalterable  in 
'-  igth,  wbila  the  reed  is  capable  of  varied  modificationa  of  pitch,  the 

iinda  will  be  irregular  in  intensity,  and  in  some  parts  of  the  scale 
will  be  totally  eitiuguished.  Thus  it  is  that  in  organs,  in  each  pipe, 
the  tongue  and  the  tuba  have  to  be  adapted  to  each  other,  and  that  in 
clarionet-playing  much  of  tbe  perfection  of  the  tone  depends  on  the 
adaptation  of  the  pressure  of  the  lipa  on  the  reed  to  the  length  of  tha 
tube  as  determined  by  tha  number  of  holoa  covered  by  tha  fingera 
Savart  ('Journal  cie  Fhysiologie,'  t  .■>)  boa  shown  that  if  the  walla  of 
the  tube,  icatend  of  being  fixed  in  tbeir  dimenaiuns  like  those  of  reod- 
iastruraents,  be  capable  otvaiyiug  dejjreesof  teuaiiio,  au  L-xtruorJinarj 
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variety  and  fulness  of  notes  may  be  produced ;  and  that  the  shrill 
whistle  of  the  burd-call  (with  which  he  compared  the  larynx)  is, 
with  the  same  essential  principle  for  the  original  formation  of  soond, 
ooDTerted  into  a  fall  round  ton&  In  the  human  body  such  a  tube 
exists  on  both  sides  of  the  glottisy  and  is  in  both  parts  capable  of 
varieties  in  tension,  size,  and  form.  Thus  the  trachea  may  be  acted 
on  by  its  posterior  muscles  and  its  elastic  bands ;  and  to  a  far  greater 
.  extent  the  parts  above  the  glottis  will  vary  in  their  condition.  In 
singing  an  ascending  scale  of  notes,  if  the  finger  be  placed  in  the 
interval  between  the  angle  of  the  thyroid  cartilage  and  the  front  of 
the  hyoid  bone,  it  will  be  found  that  as  the  notes  emitted  become 
higher  the  interval  diminishes  and  the  whole  larynx  rises.  Thus  the 
tube  above  the  glottis  is  shortened,  just  as  in  all  wind*instruments 
the  body  is  shortened  by  opening  the  holes  at  their  sides,  or  by  push- 
ing one  part  of  the  tube  within  another.  At  the  same  time  the  lips 
are  drawn  in  and  compressed,  the  arches  of  the  palate  approximated, 
the  uvula  tightened,  the  back  of  the  tongue  and  soft  palate  drawn 
near  each  other,  and  the  oval  aperture  into  the  larynx  constricted,  all 
tending  together,  by  a  diminution  of  the  size  and  an  increase  of  the 
tension,  to  accord  with  the  diminished  length  of  the  tube,  that  their 
vibrations  may  be  in  correspondence  with  those  of  the  vocal  liga- 
ments. As  the  voice  passes  through  the  descending  scale,  the  opposite 
changes  occur ;  the  vocal  ligaments  lengthen  and  are  less  tense,  the 
larynx  descends,  the  cavity  of  the  mouth  is  expanded,  and  all  the 
tissues  are  relaxed.  Hence  it  is  that  the  singer,  when  his  voice  is 
exerted  in  its  highest  notes,  feels  the  greatest  fatigue  in  the  parts  about 
the  palate  and  pharynx ;  while  in  singing  the  lower  notes  he  remains 
unwearied  far  longer,  and  at  last  feels  fatigue  chiefly  in  the  muscles  of 
the  chest. 

It  is  difficult  to  determine  the  circumstances  on  which  the  differ> 
encee  of  the  timbre  of  the  voice  in  different  persons  depend.  The 
difference  between  the  male  and  female  voices  is  probably  owing  to 
the  comparative  shortness  of  the  vocal  ligaments  in  the  latter.  Accord- 
ing to  MiiUer  their  average  length  in  man  is  18:1  mUlimetres,  in  woman 
only  12 J  millimetres,  or  nearly  as  3  to  2.  But  to  account  for  the 
differences  of  tenor  and  bass,  or  of  soprano  and  alto  voices,  no  good 
evidence  has  yet  been  collected.  The  average  compass  of  the  voice  is 
two  octaves,  but  in  different  parts  of  the  scale  in  different  persons ; 
thus  a  bass  voice  commonly  has  its  lowest  note  four  or  five  notes  lower 
than  a  tenor,  while  a  tenor  has  its  highest  note  from  four  to  five  notes 
above  the  highest  note  of  the  bass  voice.  A  soprano  voice  again  has 
its  lowest  note  at  nearly  the  same  part  of  the  scale  as  the  highest 
note  of  a  bass  voice;  and  thus  the  whole  compass  of  the  human 
voice,  from  the  lowest  of  the  bass  to  the  highest  of  the  soprano,  would 
be  nearly  four  octaves.  The  voices  of  children  resemble  very  nearly 
those  of  women,  but  in  males  a  remarkable  change  takes  place  at 
puberty,  when  the  voice  is  said  to  crack ;  the  chiuige  from  the  shrill 
treble  voice  of  the  boy  to  the  fuller  and  rounder  tone  of.  the  man  is 
sometimes  perfected  idmost  suddenly ;  but  in  most  cases  it  is  for  some 
time  in  progress,  wavering  between  the  two  extremes,  deep  and  manly 
during  quiet  enunciation,  but  when  any  exertion  is  used,  suddenly 
starting  up  again  to  the  shrill  tones  of  boyhood.  In  old  age,  the 
cartilages  of  the  larynx  becoming  bony,  the  ligaments  hard  and  im- 
yielding,  and  its  muscles  pale  and  powerless,  the  voice  completely 
alters ;  it  trembles  as  if  there  were  not  sufficient  strength  in  the 
muscles  to  maintain  a  due  tension  of  the  vocal  ligam^its ;  it  becomes 
harsh  and  monotonous,  and 

**  Taming  again  towards  ohildish  treble, 
Pipes  and  whistles  in  the  Boond." 

Much  yet  remains  unknown  of  the  actions  of  the  various  parts  of 
the  larynx,  but  enough  has  been  said  to  prove  that  it  is  perhaps  the 
most  perfect  piece  of  complex  mechanism  in  existence.  Judging  of  it^ 
as  we  must  do,  by  comparison  with  the  imperfect  contrivances  of  art, 
it  is  not  possible  that  we  should  be  able  to  discern  all  the  beauties  of 
an  instrument  which  in  a  space  of  about  six  inches  by  two  inches 
produces  a  range  of  notes  of  between  two  and  three  octaves,  all  of 
perfect  clearness  and  harmony,  and  with  a  tone  far  superior  to  any 
yet  known — ^which  is  capable  at  the  same  time  of  giving  a  wide  range 
of  expression,  and  varied  degrees  of  power — of  executing  difficult  and 
intricate  passages  with  the  greatest  rapidity  and  distinctness — and 
which  above  all  will  last  for  years  without  need  of  repair,  and  is  even 
improved  by  a  judicious  use.  The  larynx  fulfils  all  this,  and  is 
besides  subservient  to  other  functions  of  vital  importance  to  the  whole 
body.  In  breathing  for  example,  its  exquisite  sensibility  is  immediately 
excited  by  the  contact  of  any  foreign  substance,  or  of  a  deleterious 
gas,  and  the  glottis  is  firmly  closed  by  the  Uiyro-arytenoid  muscles, 
to  prevent  the  entrance  of  the  noxious  body  into  the  lungs.  The 
same  action  occurs  as  we  swallow  each  portion  of  our  food,  to  pre- 
vent any  of  it  passing  into  the  lungs :  and  if  a  particle  by  accident 
touch  the  glottis,  coughing  is  excited  to  ensure  its  speedy  removal. 
Again,  when  about  to  make  a  violent  exertion,  a  man  first  draws  a  full 
breath,  and  fixes  his  chest  that  he  may  have  a  firm  support  for  all  the 
Aiusdes  of  his  limbs;  the  same  little  muscles  assist  in  this  action  by 
closing  the  glottis,  and  thus  preventing  any  portion  of  the  air  from 
being  forced  from  the  chesty  however  great  the  exertion  of  the  muscles 
attached  to  it^  walls. 

LASER,  aGum-Uesiu  highly  csteemetl  among  the  ancients.     It  bad 


become  rare  even  in  the  time  of  Pliny,  but  it  is  described  by  Dioa- 
corides  (lib.  iii  c.  84),  and  still  more  fully  by  Theophraatus  under  tlie 
name  of  Silphion  (5/a.<^xok,  lib.  vi  c  3).    In  the  edition  of  Bodaeos  ^ 
Stapel  a  most  elaborate  dissertation  may  be  seen,  in  which  apparently 
almost  evexything  that  occurs  respecting  it  in  ancient  authors  is 
brought  together.    Though  the  whole  plant  appears  latterly  to  ha^e 
been  called  Silphion,  this  name  was  originally  that  of  the  root.     The 
stem  of  the  plant  is  called  fiayvSapis  by  Theophrastus,  the  leaf 
fuitrveroy,  tiie  seed  <pvJ^Xoif,    These  names  are  however  differently 
applied  by  other  authors.    Laser  was  subsequently  called  Lasarooy 
and  was  applied  to  the  juice  alone.    This  was  in  such  high  estimation, 
as  to  have^been  sold  for  its  weight  in  gold,  having  many  marvellous 
properties  ascribed  to  it,  but  it  was  probably  useful  only  as  a  stimulant 
to  some  of  the  functions  and  as  an  untispasmodta   The  country  where 
it  was  produced  has  been  clearly  laid  down  as  the  Cyrenaioa  Begio, 
and  the  physicians  of  Cyrene,  we  know,  early  attained  a  high  reputa- 
tion.   Theophrastus  gives  a  wider  extent  of  distribution  along  tho 
north  of  Africa,  stating  at  the  same  time  that  the  greater  portion  w«a 
collected  near  the  Syrtes.    Dioscorides  gives  Syria,  Armenia,  Media, 
and  Libya,  as  the  countries  whence  it  was  procured.    The  produce  of 
this  plant  having  been  so  valuable,  it  necessarily  became  a  considerable 
source  of  revenue,  and  was  represented  on  the  coins  of  Cyrene ;  another 
is  represented  in  the  above  edition  of  Theophrastus,  with  the  head  of 
a  beardless  man  on  the  obverse,  while  a  third  is  described  as  figured 
in  Viviani's  'Flora  Libyca,'  in  which  the  figure  is  bearded,  but  in  all 
the  plant  is  exactly  the  same. 

From  the  descriptions  and  representations  of  the  plant  on  those 
coins  there  can  be  no  doubt  of  its  being  one  of  the  l/mbelUfaxB,  and 
it  has  successively  been  thought  to  be  JfOMerpUium  Siler  and  gummi- 
ferum,  lAffusticwn  kUifolium,  Fenda  tin^ana,  &c  But  as  the  natural 
history  of  the  countries  becomes  investigated,  whence  the  ancients 
obtained  the  substances  they  have  described,  these  doubts  give  way 
to  certainties,  or  very  near  approximations  to  the  truthl  Delia  Cella, 
who  travelled  in  the  Cyrenaica  in  1817,  having  found  an  umbelliferous 
plant  on  the  mountains  of  Cyrene,  and  the  only  one  at  all  resembling 
the  representation  on  the  coins,  would  appear  to  have  finally  deter- 
mined the  question.  This  plant  has  been  described  by  Vivian!  in  hia 
'  Flora  Libyca,'  and  named  Thaptia  Silphion;  it  is  very  closely  allied 
to  T.  garganica  of  De  Candolle,  and  a  description  of  it  may  be  seen 
in  Dr.  Lindley's  '  Flora  Medica,'  p.  52.  The  root  is  said  to  yield  a 
juice,  which,  according  to  the  testimony  of  the  natives  of  the  country, 
is  possessed  of  very  valuable  medical  properties.  M.  Pacho,  who 
travelled  subsequently  in  the  same  country,  thinks  he  has  found  the 
Laser,  or  Zcuerpitiumf  in  Cyrenaioa  and  Marmarica,  and  has  called 
the  plant  Laterpitium  Dcriaa,  {*  Voyage  dans  la  Cyrenaique,' 
Paris,  1827.) 

There  appears  however  to  have  been  from  the  earliest  times  two 
kinds  of  Laser.  Thus  PHny,  "  Diu  jam  non  aliud  ad  nos  invehitur 
laser,  quam  quod  in  Persideaut  Media  et  Armenia  nascitur  large,  sed 
multo  infra  Cyrenaicum."  Dioscorides  also  states  some  to  have  been 
procured  from  Armenia  and  Media.  Hence  it  is  probable  that  some 
similar  substance  was  substituted  for  the  more  highly  esteemed  Cyre- 
naican  juice  when  this  became  scarce.  There  can  be  very  little  doubt 
that  AaaafcBtida  was  at  one  time  substituted  for  it,  at  least  since  the 
time  of  the  Arabs,  for  Avicenna  describes  his  Hulteet,  which  is  assa- 
foetida,  as  of  two  kinds,  one  fcstid,  and  the  other  fragrant,  the  latter 
from  the  '  regie  Chiruana'  in  the  Latin  translation ;  while  Anjidan, 
which  are  the  seeds  of  the  assafoetida  plant,  are  translated  Zeuerpi^mfit. 
That  aasafcetida  was  an  article  of  export  from  Persia  in  very  early 
times  we  know,  from  seeing  it  noticed  in  the  Sanscrit '  Amara  Eosha,' 
which  is  at  least  of  as  early  a  date  as  the  commencement  of  the 
Christian  era.  The  juice  and  seeds  of  the  aasafostida  are  likewise 
both  used  as  medicinal  substances,  and  the  former  esteemed  even  as 
a  condiment  by  Asiatic  natives.  While  the  root  of  the  Silphium, 
which  grew  on  Paropamisus  with  pines,  is  mentioned  by  Arrian  as 
affording  food  to  numerous  herds  of  cattle.  This  has  been  stated  by 
Mr.  Moorcroft  to  be  the  case,  even  in  the  present  day,  with  another 
Umbelliferous  Plant  in  the  same  regions,  that  is  Prangot  pabularia, 
which  is  therefore  conjectured  by  Dr.  Boyle  to  be  one  of  the  kinds 
of  Silphium.    [Silfhiuu.] 

LASEBPITlUM  (the  name  of  the  ancient  Silphium),  a  genus  of 
Plants  belonging  to  the  natural  order  UmbdlifercB,  It  has  a  calyx 
with  a  5-toothed  rim ;  the  petals  obovate,  emarginate,  with  an  inflected 
lobe ;  the  fruit  compressed  from  the  back,  or  somewhat  taper,  8-winged, 
that  is,  the  half-fruits  with  five  primary  filiform  ridges,  and  four  winged 
secondary  ones;  a  vitta  in  t^e  channel  below  each  secondaiy  ridge: 
The  species  are  herbaceous  plants,  with  2-3-pinnate  leaves,  and  entire 
toothed  or  cut  segments ;  many-rayed  showy  umbels ;  the  involucres 
many-leaved  ;  the  flowers  white,  rarely  yellow. 

Z,  glabnun,  glabrous  Laserwort,  has  bipinnate  leaves,  quite  glabrous 
in  every  part ;  the  leaflets  obliqueJy  cordate,  here  and  there  mucronate 
and  toothed ;  leaves  of  the  involucre  setaceous ;  wings  of  the  fruit 
equal,  rather  curled.  This  plant  is  a  native  of  mountainous  districts 
of  Europe  in  dry  and  stony  places.  It  attains  a  height  of  1  or  2  feet 
on  the  Alps,  but  in  cultivation  is  a  much  larger  plant  The  root  is 
filled  with  a  gum-resin,  which  is  acrid,  bitter,  and  even  somewhat 
caustic  It  is  said  to  be  a  violent  purgative.  Tlv>  Jifcench  call  it 
'Viirbith  aui  Xoutiigucs  and  F.nu  Turbitli. 
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L.  SUer  has  blpimiato  quite  glabrous  leaves;  leaflets  lanceolate  or 
oval,  quite  entire,  mucronate,  sometimes  confluent,  and  then  3-Iobed ; 
the  leaves  of  the  involucre  and  involucels  linear-lanceolate,  slightly 
awned,  acuminate,  the  wings  of  the  fruit  narrow.  It  is  a  native  of 
the  mountains  of  the  middle  and  south  of  Europe.  The  root  is 
extremely  bitter,  and  yields  an  aromatic  resinous  substance  which 
baa  been  supposed  to  be  the  SUphion  or  Laser  of  the  ancients. 
[Silphium;  Laser.]  X.  Siler  is  supposed  by  Fraas  to  be  identical 
'with  the  £uywrruc6v  of  Dioscorides,  3,  51.  Sibthorp  found  this  plant 
in  Greece.  L,  gwMniferumy  a  native  of  Portugal  and  Spain,  also 
yields  a  gmn-resin.  There  are  several  other  species  of  Laserpitium 
deeoribed,  and  many  of  them  yield  a  gum-resin,  which  is  one  of  the 
secretions  of  the  order  to  which  they  belong. 

(Lindley,  Flora   Medica;   Don,    DiMimydeoua  Plants;   Fraas, 
Synopiis  Pkmtarum  Flora  Clamcce,) 

LASTREA,  a  genus  of  Ferns,  belonging  to  the  tribe  Atpidieee.  It 
has  a  reniform  indusium  attached  by  the  sinus,  the  veins  distinct 
after  leaving  the  midrib,  and  not  uniting  with  those  of  the  adjoining 
pinnule.    [Aspididm.] 

L.  Thdypteris,  Harsh  Fern,  has  pinnate  fronds,  linear-lanceolate; 
pinnsB  slightly  downy,  but  without  glands.  The  lobes  are  entire, 
blunt,  appearing  acute  on  the  fertile  fronds  from  the  revolute  maigins ; 
the  rhizome  creeping.  It  is  found  in  marshy  and  boggy  places  in 
Great  Britain. 

Ih  OreopteriSf  Sweet  Hountain-Fem,  has  pinnate  fronds,  the  pinnse 
linear-lanceolate,  pinnatifid,  glandular  beneath,  gradually  decreasing 
from  about  the  middle  of  the  frond  to  near  the  root ;  lobes  oblong, 
flat ;  son  maiginal. 

L,  Filix  mas,  Male  Fern,  is  known  by  its  subbipinnate  fronds,  obtuse 
and  serrated  pinnules,  son  near  the  central  nerve,  lateral  nerves 
forked.  It  is  found  on  woods  and  banks  in  Cumberland  and  Yorkshire. 
JL  critiata  has  lineai^lanceolate  subbipinnate  fronds,  short  triangular 
oblong  pinnatifid  pinnss;  pinnacles  serrated,  the  lowermost  lobed, 
and  slmost  pinnatifid;  lateral  nerves  of  the  lobes  with  several 
branches.  It  is  found  in  bogs  and  boggy  heaths  in  Norfolk,  Notting- 
hamshire, and  Cheshire. 

L,  apintUota  has  the  segments  of  the  fronds  serrate,  and  spinose 
mucronate ;  stipes  clothed  with  broad  roundish  concolorous  scales. 

L.  rigida  has  its  fronds  triangular,  lanceolate,  bipinnate,  and 
glandular ;  segments  of  the  pinnules  2-  to  5-toothed,  not  spinulose ; 
stipes  clothed  with  long-pointed  concolorous  scales.  It  is  found  at 
Ingleborough,  Amside  Knot,  and  near  Settle  in  Yorkshire.  , 

X.  dilatata  is  distinguished  by  the  stipes  being  clothed  with  long 
pointed  scales,  with  a  dark  centre  and  diaphanous  margin;  the 
fronds  are  arched,  often  drooping,  convex.  It  is  found  in  woods  and 
on  banks  in  Westmoreland. 

L.  FogmUecii  has  a  triangular  bipinnate  frond ;  the  stipes  clothed 
with  long,  narrow,  laoxniated,  concolorous  scales.  It  is  the  Nephrodivm 
FoemucU  of  Lowe.  The  frond  is  elongate,  triangular,  concave  below. 
It  is  8weet4cented,  and  is  found  in  damp  places  in  Great  Britain. 

LATA'NIA,  a  genus  of  Palms  of  the  tribe  BorassineoB  of  Martins, 
which  has  been  so-called  from  the  name,  Latanier,  of  one  of  the 
species  L.  Borbonica,  indieenous  in  the  Isle  of  Bourbon.  The  other 
species,  L.  rt^a,  a  mucn  smaller  plant,  and  remarkable  for  its  red- 
coloured  leaves,  is  a  native  of  the  Mauritius.  Both  are  moderate 
sized,  with  all  the  leaves  of  a  palmate  fan  shape,  the  flowers  yellow, 
and  the  drupes  yellowish  coloured.  The  leaves,  like  those  of  other 
palms,  are  employed  by  the  natives  for  covering  their  huts,  as  well  as 
for  making  fans  and  umbrellas.  The  leaf-stalks  are  split  and 
employed  for  making  baskets,  sieves,  &c.  The  fleshy  part  of  the 
fruit  is  astringent,  and  the  kernel  bitter  and  purgative ;  and  the  sap 
is  possessed  of  remarkable  antiscorbutic  properties,  according  to  the 
statement  of  French  authors. 

LATHYRUS,  a  genus  of  Plants  belonging  to  the  natural  order 
LeguminoiCB,  and  the  tribe  Video,  It  has  a  campanulate  5-cleft  calyx, 
the  two  upper  lobes  the  shortest.  Stamens  diadelphous;  style 
flattened,  dUated  at  the  apex,  shaggy  or  downy  in  front;  legume 
oblong,  many-seeded,  2-valved;  seeds  globose  or  angular.  The  species 
are  usually  climbing  herbaceous  plants;  the  stipules  half-sagittate; 
leaves  cirrhose ;  leaflets  1^  3  pairs ;  peduncles  axiilary. 

L.  Aphaea  is  a  common  European  field  plant.  It  is  a  little  smooth 
pale  glaucous  green  annual,  branching  from  the  root  into  several 
weak  stems,  either  procumbent  or  climbing  by  means  of  numerous 
alternate  simple  tendrils,  each  of  which  springs  from  between  a  pair 
of  lai^e  stipules  of  a  broad  arrow-shape,  nearly  entire.  There  are 
no  true  leaves  or  leaflets,  except  that  now  and  then  near  the  root,  a 
pair  of  an  elliptical  shape  on  one  or  two  rudiments  of  tendrils,  very 
rarely  on  a  real  tendril,  may  be  observed,  but  these  soon  wither  away. 
The  flowers  are  solitary  on  long  simple  stalks,  accompanying  some  of 
the  tendrils,  small,  drooping,  and  lemon-coloured.  The  bracts  are  in 
pairs,  awl-shaped.  The  teeth  of  the  calyx  long  and  lanceolate,  ribbed. 
The  legume  about  an  inch  in  length,  somewhat  cylindrical,  smooth, 
with  about  six  round  seeds,  which  are  somewhat  narcotic,  and  produce 
excessive  headache  if  eaten  abundantly  in  the  ripe  state.  When 
young  and  green  they  may  be  eaten  without  inconvenience,  like  green 
peas.    It  is  a  Britbh  species. 

L.  Cieera  is  a  native  of  Spain.  It  is  a  nearly  smooth  plant,  with 
spreading   winged   stems;   the   leaflets  2,    linear-oblong;    tendrils 


3  to  4  ;  stipules  half-sagittate,  lanceolate,  somewhat  toothed,  ciliated, 
the  length  of  the  petiole,  which  is  not  membranous  at  iJie  edge ; 
peduncles  1-flowered,  longer  than  the  stipules  ;  bractlets  very  small; 
calycine  segments  lanceolate,  leafy,  almost  three  times  as  long  as  the 
tube;  corolla  red;  legumes  brosid,  oblong,  irregularly  reticulated, 
channelled,  not  winged  at  the  back;  seeds  8-comered,  somewhat 
truncate,  brown,  aud  smooth.  The  seeds  are  poisonous,  and  the 
flour  with  which  they  are  ground  up  is  rendered  unfit  for  use. 

There  are  9  British  species  of  this  genus  mentioned  by  Babington 
in  addition  to  L,  Aphaea. 

L,  Nitaolia  b  known  by  its  leaf-like  petioles,  without  leaves  or 
tendrils,  and  with  minute  stipulea 

L.  hirsuttu  has  linear-lanceolate  leaflets,  and  globose  tubercular 
seeds. 

L.pratensU  has  many-flowered  peduncles,  and  subulate  calyx-teeth; 
the  flowers  are  of  a  bright  yellow ;  the  hilum  small  and  oblong.  It 
is  found  in  moist  meadows  and  pastures. 

L.  sylveairii  has  a  winged  stem,  many-flowered  peduncles,  the  leaves 
of  one  pair  of  linear-lanceolate,  or  lanceolate  leaflets;  caedyx  teeth 
triangular,  subulate ;  seeds  compressed,  smooth,  and  half  surrounded 
by  the  hilum.    The  broad-leaved  varieties  often  pass  for  L.  laiifolita. 

L,  latifolius  is  known  by  the  leaves  consisting  of  one  pair  of 
elliptical  pointed  leaflets;  the  seeds  tubercular,  rugose,  one-third 
surrounded  by  the  hilum.     It  is  a  doubtful  native. 

L.  palustria  has  the  leaves  composed  of  2  or  3  pairs  of  linear- 
lanceolate  acute  leaflets;  the  seeds  a  quarter  surrounded  by  the 
hilum. 

L.  maritimus  has  an  angular  stem,  not  winged ;  the  leaves  of  3  to 
8  pairs  of  oval  leaflets ;  stipules  large,  oval,  cordate,  hastate.  It  is  a 
rare  plant  found  on  pebbly  sea  shores. 

L.  macrorhiztLs  is  known  by  its  simple  winged  stem ;  the  leaves 
having  two  or  three  pairs  of  oblong  or  lanceolate  blunt  apiculate 
leaflets,  without  tendrils ;  cylindrical  pods.  It  is  the  Orobm  tuberomu 
of  Smith. 

Z.  niger  has  a  branched  stem,  not  winged ;  the  leaves  of  3 'or  fl  pairs 
of  lanceolate  or  oblong  leaflets,  without  tendrils;  stipules  linear, 
subulate,  the  lower  ones  arrow-shaped. 

(Babington,  Manual ;  Lindley,  Flora  Medica.) 

LATIALITE.    [Hautne.] 

LATROBITE,  a  Mineral,  which  occurs  crystalliBed  and  massive. 
Primary  form  a  doubly  oblique  prism.  Cleavage  parallel  to  all  the 
primary  planes.  Colour  pale  rose-red  or  pii^  Fracture  uneven. 
Hardness  5*0  to  6*0.  Lustre  vitreous.  Translucent.  Specific  gravity 
2-72  to  2*80.  Found  at  Amitok  Island,  Labrador,  and  in  Finland. 
Analysis  by  Gmelin : — 

SiHca 44*65 

Alumina 36*81 

Lime 8'29 

Potash 6-68 

Oxide  of  Manganese 3*16 

99-49 

^ 

LAUMONITE,  a  Mineral  belonging  to  the  group  of  Hydrous 
Silicates  of  Alumina^  It  occurs  in  oblique  rhombic  prisms.  The 
cleavage  is  parallel  to  the  acute  lateral  edge ;  also  massive,  with  a 
radiating  or  diveigent  structure.  The  colour  is  white,  passing  into 
yellow  or  gray.  Lustre  vitreous.  Hardness  3*6  to  4*0.  Specific  gravity 
2*8.    It  contains — 

SiUca 48*3 

Alumina 22*7 

Lime 12*1 

Water 16*0 

99*1 . 

It  is  found  exclusively  in  America.  The  best  specimens  are 
obtained  at  Peter's  Point,  Nova  Scotia. 

LAUNCE.    [AMMODTTEa] 

LAURA'CE^,  Lawds,  a  natural  order  of  Apetalous  Kxogens,  con- 
sisting entirely  of  trees  and  shrubs,  inhabiting  the  warmer  parts  of  the 
world,  and  in  most  cases  aromatic,  on  which  accoimt  several  are  men- 
tioned in  works  on  officinal  plants.  The  best  known  species  in  Europe 
is  Laurus  nobilis,  the  Sweet  Bay,  a  beautiful  evergreen,  whose  fragrant 
leaves  are  commonly  employed  to  flavour  confectionary.  [Laurus.] 
Other  products  of  the  order  are  cinnamon  and  cassia;  sassafras,  whose 
bark  has  great  reputation  in  North  America  as  a  powerful  sudorific ; 
Pichurim  beans,  an  indifferent  substitute  for  nutmegs;  and  finally, 
not  to  mention  other  useful  substances,  camphor,  obtained  by  the 
Chinese  from  the  Camphora  officinanim  by  me^Uis  of  dry  distillation. 
[Camphora.] 

In  general  it  may  be  expected  that  the  trees  of  this  order  are 
valuable  as  aromatios  and  stimulants,  although  but  a  comparatively 
small  number  has  yet  been  brought  into  use.  They  are  known  by  the 
peculiar  structure  of  their  flowers,  which  have  no  corolla,  stamens  in 
one  or  several  rows,  often  in  part  gland-like  and  sterile,  a  simple 
1-celled  superior  1-seeded  ovary,  and  especially  by  the  anthers  bursting 
with  recurved  valves.  [Cinnamomum;  Laurus;  Neotaitdra;  Ben- 
zoin; Sassatras.] 

There  are  46  genera  and  450  species  of  this  natural  order.  Its 
position  is  near  Thymtlacea  and  Cwuythacece, 
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LA.UBEW:HKltRY.    iCMBisoa.] 

LA.URU3,  k  genus  of  PUntH  belon^g  to  the  natuntl  crder 
Zauractir,  to  wblch  iodded  it  hoa  given  its  Dune.  It  iooludes  u  a 
Bpeoiei  DDS  of  tha  moat  oelebratod  traes  of  antiquit;,  and  tmtil  receat 
timai  lOEDS  of  the  moat  eleguit  &nd  useful  of  tho  Tsgstable  kinEdom, 
tM  unong  them  wore  the  trees  yielding  tbo  camphor  of  Japan,  Cinoa- 
inoD,  b^h  of  China  and  of  Cejlon,  Cassia  bark  aad  buds,  the 
Uslabsthrum  leaf  of  the  aneient^  with  the  lesa  known  Culilawaa 
and  Sintoo  barks,  as  well  aa  the  American  Penea,  Pichudm,  and 
Saasataa.  Host  of  these  are  however  now  placed  in  distinot  genera 
bj  the  latest  aothon  who  have  paid  attaition  to  the  aubject,  as  Neea 


L.  eanphoriftra  of  Enmpfer,  now  tha  CanpHora  ofUmaniin  of  Neea, 
is  a  native  of  Japan  and  of  the  province  of  Fokien  in  CIudil,  and  alio  of 
the  iataod  of  Formosa,  whence,  according  to  Ur.  Reevea,  the  chief  por- 
tion of  the  camphor  of  commerce  is  brought  to  Canton.  Aa  the  wood  ia 
said  to  be  valuable,  tha  root,  refuse  wood,  oad  amaller  braachea  are 
cut  into  chips,  covered  with  a  little  water,  and  the  camphor  separated 
by  sublimatioti.  [C&IIPBORA.]  It  ia  neaeuary  to  diatinguiiih  this 
camphor  from  that  produced  in  Borneo  and  Sumatra  by  DipUn- 
carptu,  or  Dryobalanopt  Caiajihont,    [DfiTOBALAMora.] 

The  kinds  of  clnuamoo  are  not  so  clearly  settled,  as  there  ia  both  a 
Ceylon  and  a  Chineie  cinnamon.  The  former  however  is  no  doubt 
produced  by  Cinnamomvia  Ziyianiemn,  and  the  latter  by  the  C.  ojti- 
maticwia  of  Neea.  Thia  cinnamon  ia  of  superior  quahty,  at  least 
Bome  of  it,  and  ia  preferred  by  the  Chinese  to  that  of  Ceylon,  and 
said  to  be  produced  in  Cochin  China  chieSy  in  the  dry  sandy  dlatricte 
lying  north-weet  of  the  town  of  Faifoe,  between  15°  and  16°  N.  lab. 
Mr.  Crawturd  ('Embassy  to  Siam,'  p.  478)  infonna  ua  that  there  ai'e 
10  yarietios  of  it,  and  that  it  ia  uot  cured,  lilte  that  of  Ceylon,  by 
freeing  it  from  the  epidermis.  Dr.  A,  T.  Tbomaon  givBB  this  ss  one 
of  the  chnracters  by  which  cassia  may  be  diatiDguiabed  from  cinnamon. 
It  ia  poesible  therefore  that  soma  of  it  may  be  imported  into  Europe 
and  sold  aa  cassis,  though  Ur.  Marahall  atatea  that  the  casaia-bark  of 
the  ahopa  is  oniy  a  coarse  dnnamon  obtained  from  tlie  thick  roo 
laive  branches  of  the  oianamoo  tree. 

CaafliSrBudB,  or  PUra  Lauri  Caaia,  are  the  dried  reeeplncl 
some  species  of  thia  family,  by  some  supposed  to  be  the  above 
C.  aronia'tniDiy  but  it  has  been  pointed  out  by  Loureiro,  and  ia  namfn) 
C.  Lavrtirii  by  Neea.  It  is  a  native  of  Cochin  China  towards  Lao', 
and  of  Japan.     [Cissli-BODS.] 

It  has  sometimes  been  doubted  whether  the  substances  we  now  call 
Cinnamon  and  Cassia  are  exactly  the  same  things  aa  those  to  whiuh 
the  ancients  applied  these  names.     It  is  very  certain  that  the  sub- 
stances which  formed  such  high]y«steemed  articles  of  commerce 
muit  have  possessed  some  remarkable  physical  and  atusible  properties 
not  common  in  products  beyond  the  tropics.    Tha  aromatic  principle 
is  that  which  is  moat  conapicuoua  in  the  products  of  the  tropical  n. 
and  ia  found  probably  in  moat  of  the  aubetances  which  the  ancle 
obtained  from  the  east — at  leaat  Dioacoridea  has  deacribed  them  ail 
together.     It  would  be  difficult  even  with  our  present  knowledge 
find  any  other  subatancea  which  would  equally  well  answer  the  ancie 
deacriptions,  without  going  still  farther  east;     The  Qreek  name 
cionamon  ia  tUtviiiaiav,  which  Herodotna  saya  his  countrymen  learnt 
From  the  Phmnicians ;  and  the  Hebrew  name,  we  know,  ia  Einne 
It    ia    remarkable    that    the    Malay    name    is    Kayu-Mania,   i 
Mr.  Uarshall  says  ia  sometimes  pronounced  aa  if  written  Kaina-Mania. 
By  the  Ilindoos  cinnamon  Is  called  Dar-Cheenee,  indicating  that  they 
obtained  it  from  the  Chinese  \  and  Professor  Wilson  haa  lately  proved 
that  there  was  commerce  by  sea  with  China  at  a  very  early  period, 
and,  what  Is  still  more  remarkable,  that  the  navigators  were  Hindooa. 

The  Culilawan  Hark,  often  written  Culibaban,  or  Culitlawan,  aaid 
to  be  derived  from  '  kulit,'  bark,  and  'lawan,'  clove.  In  aome  maaaure 
rcKembles  Careia.  It  is  one  of  those  which  haa  been  known  in  Europe 
aiace  the  ITth  century,  but  it  haa  been  little  uaed  in  modem  timea, 
though  Blume  deacribea  it  as  poaaeaaed  of  remarkable  properties  in 
curing  diaeases.  Analyzed  by  M.  Schloss,  it  was  found  to  yield  a 
rcBiti,  a  volatile  oil,  and  a  bitler  extractive  substance.  A  volatile  oil 
obtained  from  it  in  Amboyna  ia  used  as  a  stimulant,  according  to 
Labillnrdiire.  It  wsa  formerly  employed  in  Europe  as  an  aroowtio 
stimulant,  and  must  be  uaefiil  in  cases  where  suoh  remediea  are 
indicated.  The  tree  yielding  it  is  a  native  of  Ambojna,  and  is  called 
Cinnamomnm  Culilawan  by  Blume. 

L.  niAilu  of  LinuatuB,  the  Laurel,  or  Sweet  Bay,  now  alone  remaios 
in  tho  genua  Laurut.  It  is  a  native  of  the  north  of  Africa  and  south 
of  Europe,  and  of  Asia;  at  leaat  it  has  been  so  long  naturalised  in 
these  counti-ies  that  it  would  be  difficult  to  ascertain  whence  it  waa 
origioally  introduced.  It  ia  the  ^i^yrj  of  the  Creeks,  and  is  known 
to  the  Arab*  by  the  name  Ohar,  with  Zafae  as  its  Greek  synonyme. 
Tha  berries  are  even  found  in  Indian  bazaars  by  the  name  Hubal- 
Ghar. 

It  attains  a  height  of  CO  or  30  feet,  and  is  cultivated  in  gardens,  not 
only  on  account  of  its  elegant  appearance,  but  also  for  the  aromatic 
fragrance  of  its  leaves,  which  are  evergreen,  lanceolate,  wavy  at  the 
margin,  and  quite  amootb.  Tho  flowera  are  small,  four  or  five 
clustered  together  in  the  axila  of  the  leaves,  of  a  yellowisb-white  colour, 
and  dottfd.  The  fruit  ia  amidi,  ovate,  dark-purple  coloured,  and  a 
little  succulent.     It  i-i  (■n.loncd  with  aromatic  properties  as  well  as 


the  leavci,  whence  both  bav 


LAVA. 


long  been  uaed  in  medicine  aa  etimnlanla 
fatty  oileipreaaed  from  the  seed,  which 
however,  retaining  a  portion  of  the  volatile  oil,  haa  a  fragrant  amelL 
The  term  'bachelor'  oaaby  aome  been  suppoaedto  be  derived  from  t^ 
former  practice  of  crowning  candidates  for  honours  with  bay-leave* 
and  berries,  whence  the  terms  Baccalauroua  and  Laureate 


S  braneb  vt  Launa  ntUIii  ,<  1,  one  af  the  Baweri,  Buuli  laairBl. 
dvilvei;  t,iseedj  t,  aHstioaoTtlisBHBC,  sihlblthlfaialauta 


LATA,  in  Qeology,  the  most  general  dasignatior  of  tha  mineml 
■ubstsnces  which  are  erupted  in  a  melted  atste  from  volcanic  vents. 
The  situation  of  volcanoea  now  extinct  may  often  be  recogniaed  by 
their  solidified  products,  even  when  the  characteristic  conical  figure  of 
volcanio  mounds  haa  been  destroyed  by  time ;  and  it  is  commonly 
■apposed  that  '  volcanio  rocks '  may  be  dlstinguiahed  from  '  trap 
rocka,'  the  effects  of  heat  in  ancient  geological  periods,  by  soma 
peculiarities  of  aggregation,  which  appear  due  rather  to  the  dis- 
similar rircumatancaa  under  which  the  lava  was  soUdified  than  to 
any  essential  difference  in  the  chemicsl  constitution  or  mineral  com- 
ponents. 

Dr.  Daubeny  presents  the  fallowing  general  view  of  the  appearance 
and  heat  of  lava  : — "  When  observed  as  near  as  possible  to  the  point 
from  whence  it  issues,  it  is  for  the  most  part  a  semifluid  mass  of  tha 
conaiatence  of  honey,  but  sometimes  so  liquid  as  to  penetrate  tha 
fibre  of  wood.  It  soon  oools  externally,  and  therefore  exhibits  a 
rough  unequal  surface,  but,  aa  it  ia  a  bad  conductor  of  heat,  the 
intfimsl  mass  remains  liquid  long  after  the  portion  exposed  to  the  air 
has  become  solidified.  The  temperature  at  which  it  continues  fluid  ia 
coDsiderable  enough  to  mell  glaas  and  silver,  and  has  been  found  to 
render  a  certsun  mass  of  lead  fluid  in  four  minutes,  which,  placed  on 
red-hot  iron,  required  double  that  time  to  enter  into  fustou."  ('  On 
Volcanoes.') 

.  lAVaa  vary  so  much  in  chemical  oompcsition  and  minenJc^cal 
aapect,  that  it  might  seem  imposiiible  to  reduce  them  to  a  general  rule. 
Yet  as  among  the  older  products  of  hsat  we  distinguish  two  principal 
groups  dependicg  on  the  relative  abundance  of  felspar  and  hornblende 
(or  augite),  so  among  the  products  of  modem  volcanoea  a  aimilar  oou- 
aideration  olears  away  much  of  the  perplexity  which  belongs  to  tliis 
aubject 

According  to  Von  Buch,  slmost  all  lavas  are  to  be  viewed  as  a  modi- 
fication of  trachyte,  consisting  essentially  of  felspar  and  united  with 
titaniferoua  iron,  to  which  they  owe  their  Oolour  and  their  power  of 
attracting  iron ;  they  generally  oontain  glany  felspar ;  and  often 
inclose  augite,  leucite,  hornblende,  mica,  olivine,  specular  iron,  and 
many  other  minerals,  developed  by  cryatallisatiou  from  the  fuaed 
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Trachyto,  ono  of  tlie  most  prevalent  of  all  volcanic  products, 
oonaists  chiefly  of  fclapor  (00  per  cent),  and  includes  almost  eveiy 
conceivable  modification  between  porphyry  and  obsidian. 

Basalt,  another  of  the  characteristic  volcanic  rocks,  contains,  besides 
much  felspar,  a  considerable  admixture  of  aagite  or  hornblende,  and 
ia  rich  in  oxide  of  iron,  sometimes  titaniferous. 

If  lava  were  wholly  felspathio  it  would  oonsiat  prindpally  of  silica, 
alumina,  and  potash,  as  in  column  1,  the  average  of  seven  analyses  of 
felspar :  if  wholly  homblendio,  as  in  column  2,  which  expresses  the 
€somposition  of  hornblende  fcom  the  Yogelsberg,  according  to  Bons- 
dorff;  if  wholly  augitio,  as  in  column  S|  which  is  the  analysis  of  black 
augite  from  ^tna  by  Yauquelin. 

(1.)  (8.)  (3.)  (4.) 

SiUca  .  .  64-0  42*2  52*0  61-0 

Alumina  .  18*9  13-9  8*3  19*0 

Lime  .  ,  OS  I2'2  132  9*5 

Magnesia  .  —  13*7  10*0  — 

Potash  .  137  —  —  — 

Soda   .  ,  —  —  —  4-0 

Oxide  of  Iron  0*8  14.6  14*7  14*5 

&a      .  .  —  —  6-8  — 

The  fourth  column  gives,  for  comparison,  the  i*e8nlt  of  Dr.  Ken- 
nedy's examination  of  the  compact  lava  from  Catania.  Soda,  an 
ingredient  of  compact  felspar,  appears  more  frequent  iu  lavas  than 
potash,  which  belongs  to  common  felspar :  magnesia  is  not  common, 
its  place  in  the  chemical  oggregate  being  probably  occupied  by  oxide 
of  iron.    [Auoitk] 

Trachyte  is  conjectured  by  Dr.  Daubeny  to  bo  derived  from  granite ; 
and  tome  volcanic  products  present  in  their  chemical  composition  a 
remarkable  analogy  to  that  of  granite.  Obsidian,  of  which  a  specimen 
from  Hecla  yielded  to  Yauquelin — 

Silica     ...                ....  78*0 

Alumina 10*0 

Potash 60 

Lime O'l 

Soda 1*6 

Oxide  of  [fou 1*0 

96-7 

is  by  the  same  writer  spoken  of  as  derived  from  trachyte. 

In  comparison  with  this  we  may  place  the  composition  of  granite 
as  calculated  by  Sir  Henry  de  la  Becho  from  its  constituents, 
namely : — 

SiK.3a 74-8 

Aliuniua 12*8 

Potash 7-5 

Lime 0*4 

Magnesia 1*0 

Oxide  of  Iron 1*9 

&c 0*3 

98*7 

The  certainty  with  which  the  mineral  iugredlents  of  lava  can  be 
identified  depends  principally  on  the  degree  of  crystallisation  which 
circumstances  have  permitted,  and  this  on  the  rate  of  cooling  and 
pressure  to  which  the  melted  masses  have  been  subjected.  There  is 
in  lava  every  degree  of  variation,  some  specimens  being  of  granitic, 
and  others  of  earthy,  compact,  resinous,  or  vitreous  texture.  Yet  in 
most  cases  the  method  of  mechanical  analysis  proposed  by  Cordier 
will  determine,  what  very  often  a  lens  detects,  the  real  mixture  of 
various  minerals  in  what  seems  a  homogeneous  mass.  According  as 
felspar  or  augite  predominates,  volcanic  rocks  have  been  classed,  by 
Coidier  and  most  writers,  as  tracbytic  and  basaltic.  Mr.  Scrope 
('  Journal  of  the  Royal  Institution,'  vol.  xxi.)  has  proposed  an  inter- 
mediate group  to  be  called  graystone.  He  states  that  in  trachyte, 
felspar  (or  its  substitute)  exists  in  the  proportion  of  90  per  cent,  and 
upwards,  in  graystone  more  than  75  per  cent,  aod  in  basalt  less  than 
75  per  cent.  The  specific  gravity  of  trachyte  is  about  2*7,  of  gray- 
stone 3*0,  of  basalt  even  3 '5 ;  differences  which  correspond  with  their 
chemical  composition.  The  colours  yielded  by  these  rocks,  when 
melted  by  the  blow-pipe,  afford  a  good  test  for  the  fine-grained  sorts. 
The  glasH  from  trachyte  is  light-coloured  and  nearly  transparent; 
graystone  gives  a  darker  glass  with  green  or  black  spots;  basalt  is 
changed  to  a  dark  green  or  black  enameL  According  to  conditions  of 
solidification, — in  water,  in  air,  or  in  fissures  of  the  earth, — the 
minerals  which  occur  in  lava  are  variously  distributed  so  as  to  give  it 
porphyritic,  amygdaloidal,  or  ooncretionarv  characters;  and  the 
mnsses  appear  compact,  porous,  cellnlar,  vesicular,  cavernous,  or  fila- 
mentous—and all  these  circumstances  are  observable  in  glass  and  other 
products  of  artificial  heat,  which  are  subject  to  unequal  rates  of  c«)ol« 
ing  and  under  different  circumstances.    [Yoloano,  A.  k  ScL  Div.] 

LAY ANDULA,  a  genus  of  Plants  belonging  to  the  natural  order 
Lamiaeea.  It  has  a  tubular  calyx  nearly  equal,  13-  or  rarely  15-ribbed, 
shortly  5-toothed,  with  the  4  lower  teeth  nearly  equal,  or  the  2  lower 
narrower,  the  up|)er  either  but  a  little  broader  than  the  lateral  ones, 
or  expanded  into  a  dilated  appendage ;  the  upper  lip  of  the  corolla 
2-lobed,  lower  3-lobed,  all  the  divisions  nearly  equal,  the  throat 
somewhat  dilated ;  stamoDS  didynamous,  didinate. 


L.  »pica  is  a  native  of  the  south  of  Europe,  of  which  ther)  are  two 
varieties,  if  not  distinct  species,  termed  L.  kUifolia  and  L,  anguitifolia. 
The  former  is  also  called  Soike  Lavender,  or  simply  Spike,  and  the  oil 
which  it  yields  differs  considerably  from  the  oil  of  L.  anffuUifolia,  or 
X.  vera,  and  is  termed  oil  of  spike,  or  foreign  oil  of  lavender.  This 
sort  is  much  less  fragrant,  of  a  deeper  green  colour  than  the  oil  of  the 
true  lavender,  and  is*  merely  used  in  painting,  or  to  adulterate  the  • 
genuine  oil,  which  is  so  extensively  employed  in  the  preparation  of 
perfumes. 

The  flowers  of  the  L.  anguttifolia  are  the  parts  employed  in 
medicine.  They  should  be  collected  before  they  are  expanded,  as 
they  are  then  possessed  of  a  more  powerful  aromatic  odour  and  a 
hot  bitterish  taste.  By  distillation  they  yield  an  oil,  which  is  yellowish, 
but  by  rectification  becomes  nearly  white.  It  has  the  agreeable 
strong  odour  of  lavender,  and  a  burning  bitterish  taste.  It  is^  very 
limpid,  but  becomes  thicker  by  time.  The  specific  gravity  is  variable; 
that  of  the  rectified  oU  is  about  0*872.  The  freshly-rectified  oil  of 
lavender  acts  on  litmus  paper,  reddening  it  mora  powerfully  than 
when  a  year  old.  In  the  cold  it  deposits  a  lavender-camphor,  or 
stearopten.  It  is  often  adulterated  by  oil  of  turpentine  and  oil  of 
spike.  The  oil  dropped  on  sugar  relieves  slight  spasms  of  the  stomach; 
when  diffused  by  alcohol  in  water  it  constitutes  the  spirits  of  lavender. 
The  compound  tincture  of  lavender  is  useful  in  similar  coses,  and  is 
the  best  means  of  covering  the  disagreeable  taste  of  aloes. 

LAYATE'RA  (in  honour  of  the  two  Lavaters),  a  genus  of  Plants 
belonging  to  the  natural  order  Malvaeea,  It  has  numerous  styles, 
a  double  calyx,  the  outer  one  being  S-leaved,  the  inner  5-leaved; 
the  capsules  orbicular  and  many-oelled ;  the  cells  circularly  arranged, 
and  1-seeded. 

Z.  arhorta.  Tree  Mallow,  has  a  woo4ed  stem,  the  leaves  7-angled, 
plaited,  and  downy ;  the  pedicels  aggregate,  axillary,  1-flowered,  and 
much  shorter  than  the  petiole.  It  is  a  native  of  Italy,  Spain,  Portugal, 
the  north  of  Afncs^  and  the  Canary  Islands,  on  maritime  rocks ;  aJso 
in  Britain,  in  the  Isle  of  Wight,  on  Portland  Island,  in  Cornwall, 
and  Devonshire.  It  is  the  VLaXAxn  of  Theophrastus  ('Hist  PI.,' 
i  5;  L  14). 

L,  NeapdUtana  has  an  herbaceous  scabrous  erect  stem,  with 
roundish  7-nerved  leaves,  and  7  blunt  crenated  lobes :  the  pedicels 
axillary  and  aggregate,  the  involucel  shorter  than  the  calyx,  the  lobes 
of  the  calyx  acuminated.  The  flowers  are  blue  with  oboordate  petals. 
This  species  is  a  native  of  Naples,  by  the  sea-side,  and  is  much  culti- 
vated in  our  own  gardens  as  an  ornamental  plant. 

L,  OUtia  has  a  snrubby  stem,  rather  scabrous,  from  distant  fascicles 
of  hairs ;  the  leaves  are  soft,  woolly,  5-lobed,  the  upper  ones  3-lobed, 
with  the  middle  lobe  elongated ;  the  uppermost  lo&ves  are  oblong, 
almost  undivided,  the  flowers  solitary  and  sessile.  It  is  a  native  of 
Provence,  in  hedges  about  D'Hidres. 

None  of  the  species  of  LavaUra  toe  of  any  importance  or  value, 
excepting  as  ornamental  plants.  Many  of  tiiem  are  hardy,  easily 
cultivated,  and  well  adapted  for  shrubberies.  The  greenhouse  and 
frame  species  will  thrive  well  in  a  mixture  of  loam  and  peat,  or 
any  light  soil;  they  may  be  planted  out  during  the  summer 
against  a  south  wall,  and  if  protected  in  the  winter  by  a  mat,  will 
generally  survive  throughout  the  year.  The  perennial  species  grow 
in  any  kind  of  soil,  and  may  be  propagated  either  by  dividing  the 
plants  at  the  root  or  by  seeds.  The  atmual  and  biennial  kinds  should 
be  sown  in  the  open  border  during  the  spring.  The  species  ohiefly 
worth  cultivation  in  gardens  are  L,  Otiict,  L.  fiavOf  L,  unguiculcUOp 
JL  Ntapolitana,  X.  CreticOy  L,  LutilanieOf  and  Z.  trimutriM, 

(Don,  Dichlamydeout  Plants  ;  Babington,  Manual  £rU,  B<tt,;  Fiaaji^ 
Synopsis  PUmtarym  Flora  Classicas,) 

LAYSNDER.    [Lavandula.] 

LAYENDULAN,  a  Mineral  which  occurs  amorphous.  Colour 
lavender  blue.  Streak  paler  blue.  Lustre  greasy,  inclining  to 
vitreous.  Hardness  2*5  to  3*0.  Occurs  at  Annabeig  in  Saxony,  with 
cobalt  and  iron-ores.  Accoming  to  Plattner,  it  contains  arsonio,  and 
the  oxides  of  cobalt,  copper  and  nickel,  and  water. 

LA  YEll,  a  substance  sometimes  used  as  food,  consists  of  the  fronds 
of  marine  plants  belonging  to  the  genera  Porphyra  and  Ulvck, 

Purple  Laver  is  furnished  by  Porphyra  laciniata  and  P.  vulgaris,  two 
species  common  on  rocks  and  stones  iu  the  sea  on  many  parts  of  the 
British  ooast.  They  derive  their  botanical  name  from  their  beautiful 
purple  or  violet  colour,  which  is  produced  entirely  by  the  multitudes 
of  spores,  arranged  in  twos,  threes^  or  foun,  with  which  the  whole 
frond  is  filled. 

Qreen  Laver  is  the  Ulva  latissima,  a  very  common  plant  in  the 
sea  on  rocks  and  stones,  not  only  in  Great  Britain,  but  also  on  thu 
coasts  of  India,  Australia,  the  Cape  of  Qood  Hope,  and  South  America. 
According  to  Lightfoot,  the  Scottish  Islanders  ascribe  to  it  anodyne 
properties,  and  bind  it  about  the  temples  to  assuage  the  pain  of 
headache  in  fevers,  and  to  procure  sleep. 

In  the  Western  Isles  of  Scotland,  we  are  informed  by  the  same 
authority,  the  inhabitants  gather  it  in  the  month  of  March;  and  after 
pouuding  and  stewing  it  with  a  little  water,  eat  it  with  pepper, 
vinegar,  and  butter;  others  stew  it  with  leeks  and  onions.  In 
England  Laver  is  usually  stewed  and  rendered  palatable  with  lemon- 
juice;  to  many  persons  it  is  however  nauseous,  and  it  has  been 
suggested  that  its  introduction  to  fashionable  tables  was  the  sly 
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contrivance  of  some  medical  practitioner  who  wished  to  prescribe  it 
for  the  benefit  of  his  scrofulous  patients.    [Alo^b.] 

(QreyiUe,  Alga  Britamnica,) 

LAWSCXNIA,  a  genus  of  Plants  belonging  to  the  natural  order 
ZytkraeecB,  which,  consisting  of  only  one  or  two  species,  may  be 
found  in  most  Oriental  regions  in  gardens  or  in  field  cultivation. 
The  genus  Is  characterised  by  having  a  4-partite  *oalyz,  4  unguiculate 
petals,  8  stamens,  a  sessile  ovary,  l£e  capsule  scarcely  dehiscent,  or 
rather  forming  a  globular  membranaceous  4-celled  berry,  with  several 
angular  seeds  in  each  eelL 

It  is  disputed  among  botanists  whether  this  genus  consists  of  one 
or  of  two  species ;  in  the  latter  case,  one  species  being  armed  with 
thorns,  was  called  L.  fpmofa,  and  the  other  being  without  any,  was 
named  L,  inermU,  by  Linnaeus.  De  CandoUe  has  followed  Lamarck 
in  uniting  them  together  under  the  name  L,  dUxi,  stating  that  when 
young  the  plant  is  unarmed,  but  when  older  becomes  thorny  from 
the  hardening  of  the  smaller  branches. 

The  natives  of  North  India  distinguished  the  unarmed  species  by 
the  name  Phoolke,  or  flowering  Mhendee.  It  is  a  much  smaller  plant, 
but  fiowers  most  abundantly.  The  thorny  species  is  called  Mhendee ; 
this,  besides  being  a  lai^er  plant,  contains  a  greater  proportion  of 
colouring  matter,  and  is  extensively  cultivated  in  the  vicinity  of 
Sidoura,  near  the  north-west  bank  of  the  Jumna.  The  fiowers  of 
both  are  corymbose,  white,  and  powerfully  fragrant ;  the  leaves  smooth, 
opposite,  oval,  lanceolate.  To  the  latter  species  or  variety  the  Arabic 
name  Hinna  or  Henna  is  more  especially  applied,  which,  in  many  of 
their  medical  works,  as  in  that  of  Serapion,  is  described  under  that 
of  Al  Kanna,  where  it  is  interesting  to  observe  he  quotes  the 
defcription  by  Dioscorides  of  K&irpoSf  as  applicable  to  this  plant. 
This  Kupros,  or  Cyprus,  is  moreover  supposed  to  be  the  Gopher  of 
Scripture.  ('Canticl.,'  L  12).  Besides  the  similarity  of  name,  no 
plant  is  more  likely  to  have  been  alluded  to  in  the  above  passage,  as 
no  other  is  more  highly  esteemed  or  more  frequently  employed  than 
the  Hinna,  and  it  woi^d  appear  to  have  been  applied  to  the  same 
puiposes  from  very  remote  antiquity.  All  oriental  travellers  describe 
the  use  of  this  plant  by  Asiatic  women  in  dyeing  their  nails  and  the 
tips  of  their  fingers,  as  well  as  the  soles  of  their  feet,  of  an  orange 
hue  with  the  leaves  of  the  Hinna.  It  is  also  used  by  the  men  for 
dyeing  their  beards,  the  orange  colour  being  afterwards  converted  to 
a  deep  black  bv  the  application  of  indigo.  That  this  plant  was 
similarly  used  from  veiy  early  times  is  highly  probable  from  the 
allusions  to  it  by  poets,  as  well  as  from  some  of  the  Egyptian 
mummies  appearing  as  if  the  nails  had  been  similarly  dyed.    • 

LA'ZULITfl,  LAPIS  LA'ZULI,  a  Mineral  which  occurs  crystalline 
and  massive.  Primaxy  form  of  the  crystal  a  cube,  but  occurs  in 
imbedded  rhombic  dodecahedrons.  Cleavage  parallel  to  the  planes  of 
the  dodecahedron.  Fracture  uneven.  Hardness  6*5  to  6*0.  Colour  azure 
and  different  shades  of  blue ;  streak  paler  blue.  Lustre  vitreous, 
translucent,  opaque.  Specific  gravity  2*76  to  2*94.  It  intumesoes 
before  the  blow-pipe  without  fusing.  It  occurs  at  Sabeberg  and  in 
Styria,  also  in  the  United  States. 

Massive  variety  amorphous,  sometimes  in  grains,  imbedded.    It 
fusee  on  charcoal,  when  pure,  into  a  white  glass.    It  is  brought  from 
Persia  and  China,  and  is  employed  in  the  manufacture  of  ultramarine. 
The  following  are  analyses  by  Qmelin  and  Fuchs : — 
Omelin.  Facha. 

Silica 49*0    Phosphoric  Acid       .        .    41*81 

Alumina        .        .        .    .    11*0    Alumina      .        .        .    .    85*78 

Lime 16*0    Magnesia  ....      9*84 

Soda  and  Potash    .        .    .      8*0    Silica 2*10 

Oxide  of  Iron     .  .4*0    Protoxide  of  Iron     .        .      2*64 

Magnesia        .  .    .      2*0    Water  .        ;       .        .    .      6*06 

Sulphuric  Acid  .        .        .2*0 

92*0  97*68 

It  seems  improbable  that  so  different  results  should  be  obtained 
from  the  same  mineral.  Dr.  Thomson  admits  the  presence  of  phos- 
phoric acid ;  the  analysis  by  Fuchs  is  therefore  most  probably  the 
correct  one. 

LEAD.  The  properties  of  this  metal  are,  that  it  has  a  bluish-gray 
'colour,  and  is  of  considerable  brilliancy  when  fresh  surfaces  are  formed 
by  cutting ;  if  it  has  not  been  cooled  too  rapidly,  it  is  so  soft,  that 
even  when  in  pieces  of  considerable  thickness  it  may  be  easily  bent. 
It  soils  slightly,  and  leaves  on  paper  or  cloth  a  mark  after  friction 
resembling  that  of  plumbago.  Its  specific  gravity  is  11*445,  but  when 
impure  not  greater  than  11*852.  Lead  may  ba  reduoed  to  thin 
laminsB,  but  its  tenacity  is  extremelv  slight ;  so  that  a  wire  about 
one-tenth  of  an  inch  in  diameter  breaks  with  a  weight  of  80  Ibe.  It 
fusee  at  about  612**,  and  when  slowly  cooled  crystallises  in  octahe- 
drons. It  is  not  a  volatile  metal,  for  in  close  vessels  it  may  be 
heated  to  whiteness  without  subliming.  When  exposed  to  the  air  it 
absorbs  oxygen  and  carbonic  acid  slowly,  and  acquires  a  superficial 
coating  of  carbonate  of  lead.  In  distilled  water  which  has  been  freed 
fh>m  and  kept  from  the  contact  of  the  air,  it  undergoes  no  change ; 
but  if  it  be  exposed  to  air  and  water,  it  is  oxidised  and  converted  into 
carbonate  of  lead  with  considerable  rapidity ;  this  carbonate  has  the 
appearance  of  minute  shining  brilliant  scales. 
The  oree  of  laad,  strictly  speaking,  are  hw  in  number;  indeed  the 


only  one  which  can  properly  be  considered  as  a  working  ore  is  the 
Sulphuret,  but  there  are  various  combinations  of  lead  occurring  in 
nature,  of  which  we  shall  give  a  brief  account. 

Native  lead  is  of  veij  rare  occurrence,  and  in  some  cases  of  rery 
questionable  origin.  It  has  been  found  in  small  masses  in  the  lava 
of  Madeira,  and  also  in  the  neighbourhood  of  Alston  in  Cumberiand ; 
it  is  in  small  globular  masses,  imbedded  in  galena,  or  Bolphuret  of 
lead,  and  a  slaggy  substaiice,  accompanied  with  blende  and  dystals 
of  quartz. 

Protoxide  tf  Lead:  NaUve  MoBticot, — ^This  occurs  in  amorphous 
masses.  Fracture  earthy.  Brittle.  Specific  gravity  8*0.  Colour 
yellow.   Opaque.   Externally  dull,  internally  of  a  semi-metaHic  Instrei 

It  melts  readily  by  the  blow-pipe,  and,  according  to  Dr.  John, 
it  consists  of^ — 

Protoxide  of  Lead  ....    87*882 

Carbonic  Acid 8*846 

Lime  and  Oxide  of  Iroa  .        .    .      0*481 

Silica  (ferruginous)      ....      2*404 

94-118 

DetUoxidef  or  Sesquiaxide  of  Lead:  Native  Red  Lead:  Nalive 
Minium, — It  occurs  amorphous  and  pulverulent;  colour  carmine  red. 
Hardness  2*0  to  2*5.  Specific  gravity  variously  stated.  DulL  By 
the  blow-pipe  on  charcoal  it  is  reduced  to  the  metallic  state.  It  ia 
supposed  to  arise  from  the  decomposition  of  sulphuret  of  lead  and 
the  oxidation  of  the  metal.  It  occurs  in  Yorkshire,  Suabia,  Siberia, 
and  some  other  places.  When  used  in  the  arts  red  lead  is  artificially 
prepared. 

Chloride  of  Lead:  Colunnia:  Ci^uwnite, — It  occurs  in  small  flat 
colourless  crystals  in  Cornwall,  and  at  Vesuvius  in  acicular  crystals  of 
an  adamantine  lustre  inclining  sometimes  to  pearly  or  silky.  Specific 
gravity  of  the  chloride  from  Vesuvius  1*897. 

It  fuses  by  the  blow-pipe,  and  is  soluble  in  a  large  quantity  of  water, 
and,  according  to  Berzelius,  consists  of — 

Chlorine .    25*48 

Lead 74*52 

100 

Di-cMoride  of  Lead:  Berze^ite. — It  occurs  in  crystalline  masses, 
with  a  fibrous  and  radiated  structure,  on  earthy  black  ore  of  man- 
ganese. Hardness  2*5  to  8*0.  Specific  gravity  7*0  to  7*1.  It  is  found  in 
the  Mendip  Hills  in  Somersetshire.  According  to  Berzelius  it 
consists  of — 

Lead 83*20 

Chlorine 13*77 

Carbonic  Acid 1*03 

Lead 1*46 

Water 0*64 

100 

SfUj^wet  of  Lead :  Cfalena, — This  almost  universally  diffused  ore 
occurs  in  attached  crystals  and  massive.  Primary  form  the  cube; 
the  cleavage  easy,  parallel  to  its  faces.  Fracture  conchoidaL  Hardness 
2*5  to  2*7.  Scratched  by  carbonate  of  lime.  Colour  lead-gray.  Lustre 
metallic.  Opaque.  Specific  gravity  7*568.  The  massive  varieties 
are  amorphous,  the  structure  granular,  and  compact. 

By  nitric  acid  it  is  converted  into  white  insoluble  sulphate  of  lead. 
By  the  bbw-pipe  on  charcoal  the  sulphur  is  first  dissipated,  and  then 
metallic  lead  is  obtained. 

In  Cornwall  and  Scotland  the  veins  of  this  ore  traverse  primary 
rocks.  In  Derbyshire  it  occurs  in  veins  or  beds  in  transition  rocks. 
It  very  commonly  contains  a  considerable  portion  of  silver,  and  is  often 
mixed  with  small  quantities  of  some  otiier  metals.  Galena  is  very 
commonly  associated  with  calcareous  spar  and  fiuor  spar,  blende, 
calamine,  carbonate  and  sulphate  of  baxytes,  and  in  Greenland  with 
cryolite  and  spathose  iron. 

The  deposits  of  this  ore  are  remarkable  for  their  extent  in  the 
United  Statea  They  abound  in  what  is  called  the  '  cliff  limestone '  of 
the  states  of  Missouri,  Illinois,  Iowa,  and  Wisconsin.  The  lead  of  com- 
merce is  obtained 'from  this  ore,  and  it  is  often  worked  for  the  silver  it 
contains.    The  following  is  its  analysis  by  two  eminent  chemists : — 

Dr.  Thomjpson.  Beudant. 

Lead         ....  8513  Lead 79*6 

Sulphur        ....  13*02  Sulphur         ....  13*4 

Iron          ....  0-50  Silver 7*0 

98*65  100*0 

SeUfiiuret  of  Lead,  or  dautthalUe. — ^It  occurs  massive.  Stmcture 
granular.  Colour  lead-gray;  resembles  fine-grained  sulphuret  of  lead, 
but  ia  softer,  and  rather  more  blueu  Lustre  metallic,  but  rather  dull. 
Opaque.  Specific  gravity  from  7*187  to  7*697.  When  heated  in  a 
tube  seleniimi  sublimes;  by  the  blow-pipe  on  charcoal  it  bums 
with  a  blue  fiame,  and  the  peculiar  odour  of  selenium.  It  occurs  in 
the  Hars.    According  to  the  analyns  of  Bose,  it  consists  of  :— 


Selenium 
Lead    . 


25*59 
74-81 
99-40 


The  above  are  the  principal  native  binary  compounds  of  lead.  We 
proceed  to  notice  those  which  arc  composed  of  an  acid  and  oxide  of 
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lead,  remarking  that  it  ia  the  protoxide  only  whioh  combines  with 
afiida. 

Carlwnaie  of  Lead:  White  Lead:  Cemte.-^lt  ocoun  ciystalllBod  and 
maaaiTe.  Primary  form  a  right  rhombic  prism ;  cleaves  parallel  to 
the  nrimaiy  planes.  Fracture  oonchoidaL  Hardness  3*0  to  3*5. 
Brittleu  Colour  white,  yellow,  gray,  and  grayish-black,  sometimes 
tinged  green  or  blue  by  ores  of  copper.  Lustre  on  the  cleavage  planes 
adamantine,  on  the  fracture  surfaces  resinous.  Translucent,  trans- 
parent, and  doubly  refractive.  Specific  mvity  6*3  to  6*6.  Phospho- 
resces when  powdered  and  thrown  on  not  coals.  Soluble  in  nitric 
acid  with  effervescence^  By  the  blow-pipe  on  charcoal  decrepitatefi, 
beoomea  yellow,  and  is  leduced.  Massive  varieties  amorphous; 
structure  columnar,  granular,  compact.  The  following  ib  its  analysis 
by  Dr,  John : — 

Carbonic  acid 15-5 

Oxide  of  lead 84*5 

^100 

It  occurs  in  most  lead-mines  and  is  sometimes  used  as  an  ore  of 
lead.  The  white  lead  which  is  used  in  paint  is  made  artificially. 
CaledonUe  is  a  compound  of  the  carbonates  of  lead  and  copper. 

Sulphate  of  Lead:  AngUaUe, — Occurs  crystallised  and  massive. 
Primary  form  a  right  rhombic  prism.  Cleaves  parallel  to  the  primary 
planes.  Fracture  conchoidal.  Hardness  2*5  to  3*0.  Colourless  generally, 
but  has  sometimes  shades  of  yellow,  green,  gray,  brown,  and  black. 
Lustre  nearly  adamantine.  Transparent,  translucent.  Specific 
gravity  6*28  to  6*31.  It  occurs  in  Anglesey,  Cornwall,  the  Harz,  &a 
The  following  is  an  analysis  by  Klaproth  ; — 

Sulphuric  Add 24*8 

Oxide  of  Lead 71*0 

Water 2*0 

97*8 

DioxylUe  is  a  compound  of  carbonate  and  sulphate  of  lead,  so  also 
LeadMUiU, 

Photphate  of  Lead :  Pyromorphite, — The  primary  form  is  a  rhom- 
boid. It  commonly  occurs  in  hexagonal  prisms,  and  cleaves  parallel  to 
its  planes,  and  to  the  trptncations  on  its  terminal  edges.  Fracture 
imperfect,  conchoidal,  uneven.  Hardness  3*5  to  4*0.  Colour  various 
shades  of  green,  yellow,  brown,  and  gray.  Lustre  resinous.  Trans- 
parent, translucent  Specific  gravity  6*911  to  7*098.  It  occurs  also 
botryoidal  and  reniform.  It  occurs  iu  most  lead-mines,  especially  in 
those  of  Saxony  and  the  United  States.  The  followiog  is  an  analysis 
by  Wohler. 

Phosphoric  Acid      .        .        .  ..    15*72 

Oxide  of  Lead 82*30 

Muriatic  Acid 1*93 

100 

Medyphane  is  an  arseno-phosphate  of  lead  and  lime. 
Oxide  of  Lead  also  occurs  in  combination  with  certain  acids  whose 
bases  are  metallia 

Aratniaie  of  Lead :  Chrtamdite. — Occurs  in  crystals  and  massive. 
Primary  form  a  rhomboid ;  usual  form  an  hexagonal  prism,  which 
cleaves  parallel  to  its  lateral  planes.  Hardness  3'5  to  4*0.  Colour 
pale-yellow,  yellowish  and  reddish-brown.  Lustre  reainous.  Trau:}- 
parent,  translucentb  Specific  gravity  uncertuiu,  stated  variously  from 
5*0  to  6*4,  and  6'9  to  7*3.  It  is  found  in  Cornwall  aud  in  France. 
The  following  is  the  analysis  by  Wohler : — 

Arsenic  Acid 21*20 

Phosphoric  Acid 1*32 

Oxide  of  Lead 75*59 

Muriatic  Acid 1'89 

100 

It  also  occurs  reniform.  Structure  compact,  opaque.  Lustre 
resinous.    Colour  brownish-red.    Found  in  Siberia. 

Chromate  of  Lead :  Crocoieite. — Primary  form  on  oblique  rhombic 
prism.  Cleavage  parallel  to  the  lateral  planes  of  the  primary  form. 
Fracture  conchoidaL  Hardness  2*5.  Colour  aurora-red.  Lustre 
adamantine.  Translucent  Specific  gravity  6*004.  It  occurs  also 
massive  : — ^Amorphous.  Structure  columnar,  granular.  It  is  found  in 
Siberia  and  BnudL    The  foUowiug  is  the  analysis  by  Pfaff : — 

Chromic  Acid 32 

Oxide  of  Lead 68 

—100 
It  is  the  chrome-yellow  of  artists,  and  is  made  for  their  purposes 
artificially. 

Vatkquelinite  is  a  ohromato  of  lead  and  copper,  of  a  dark-green 
colour. 

Mdybdate  of  Lead:  Carinthiie. — ^Primary  form  a  square  prism. 
Cleavage  parallel  to  the  primary  planes.  Fracture  slightly  undulating. 
Hardness  3*0.  Colour  different  shades  of  yellow,  £p:«enisb,  and  red. 
Lustra  resinous.  Translucent  Specific  gravity  6*69  to  6*76.  It 
rarely  occurs  massive.  It  is  found  chiefly  in  Cariuthia,  but  also  in 
North  America,  &c.     The  following  is  an  analysts  by  Berzelius : — 

MolybdicAcid 39*14 

Oxide  of  Lead 60*86 

100 

TitMfftiaie  of  Lead :  Sclveelate  of  Lead. — Primary  form  a  square 
p:L»m.     Cleavage  i^ainU*.!  tu  the  |ilaneti  of  the  primary  fs^iiu.     Frac- 


ture conchoidal  and  shining.  Hardness  3*0.  Colour  yellowish-white 
and  brownish.  Lustre  resinoua  Tmnsluoent  Specific  gravity  8*0. 
It  is  fuuod  in  Bohemia  and  Cariuthia.  The  following  is  the  analysis 
by  Lampadius : — 

TungsticAcid 51*72 

Oxide  of  Load 41-28 

100 

Vaxuidiate  of  Lead :  JohnttonUe :  Vanaduriie. — Occurs  crystallised 
and  in  small  globular  concretions.  Primary  form  a  rhomboid.  Frac- 
ture conchoidal.  Brittie.  Colour  straw-yellow  to  reddish-brown. 
Bull,  opaque.  Specific  gravity  6*99  to  7*23.  It  is  found  at  Tampioo 
in  Mexico,  and  Wanlockhead  in  Scotland.  The  following  is  the  analysis 
by  Berzelius : — 

Vanadiateof  Lead 74*00 

Chloride  of  Lead 25*33 

Oxide  of  Iron 0*63 

99*96 

Chloride  of  Lead :  Cerasite. — Has  a  white,  yellowish,  or  reddish 
colour,  nearly  opaque.  A  pearly  lustre.  Itsspecificgravity  is  7to  7'1. 
Coiunnite  is  another  chloride  of  lead.  It  occurs  at  Vesuvius  in  white 
acicular  crystals. 

Comeoue  Lead  is  a  chloro-carbonate  of  lead  occurring  in  whitish 
adamantine  crystals,  and  found  iu  Derbyshire  and  Germany. 

Plumbo-Resinite  is  a  protoxide  of  lead,  alumina,  and  wator.  It  is 
found  at  Huelgoat  in  Bnttany,  and  in  a  lead-mine  in  Beaujeu,  also  in 
the  mines  of  Missouri. 

LEAD,  BLACK.    [Graphite.] 

LEAD,  RBD.     [Lbad.] 

LEAD.  WHITK    [Lead.] 

LEADHILLITE.    [Lead.] 

LEAF.  Amongst  the  higher  plants,  the  whole  of  their  parts  can 
be  traced  to  modifications  of  tha  Leaf  or  Axis.  What  is  not  axis  is 
leaf,  and  what  is  not  leaf  is  axis.  In  ^he  lower  plants  no  such 
distinctions  exist,  as  the  tissues  are  not  formed  iato  leaves  and  their 
homologues.  Although  so  common  an  oigan,  the  leaf  is  not  easily 
defined,  and  those  who  are  inclined  to  enter  on  the  subject  would  do 
well  to  consult  Schleiden  in  his  *  Principles  of  Scientific  Botany.'  We 
shall  here  follow  Schleiden  in  our  description  of  the  structure  of  this 
most  important  oigan. 

Leaves  (Folia)  may  be  divided  into  Annual  (Folia  Annua)  and 
Perennial  (Folia  Perennia) ;  the  former  again  into  Deciduous  (Folia 
Decidua),  which  live  only  in  the  early  part  of  the  period  of  vege- 
tation ;  Yearling  Leaves  (Folia  Annua  sensu  stricto),  which  live  through 
the  whole  period ;  and  Late  Leaves  (Folia  Serotina),  which  are  not 
perfected  till  toward  the  close  of  the  period.  With  few  exceptions 
eveiy  plant  has  temporary  leaves,  namely,  the  cotyledons  and 
frequently  those  next  following  them.  The  OrchidaceoB,  some  species 
of  OtuctUa,  and  some  Cactacece  are  the  only  plants  at  present  known 
with  certainty  to  be  destitute  of  cotyledons.  Others,  for  instance  the 
JthizantheoB,  have  not  yet  been  sufliciently  investigated.  Many  plants 
are  wholly  destitute  of  leaves  between  the  cotyledons  and  the 
peduncles  of  the  flowers,  as,  for  instance,  aU  the  Cactacece,  excepting 
Peireekia,  and  some  species  of  Opuntia ;  in  others  these  are  annual 
as  in  Alnui,  or  perennial,  as  in  Pinus.  The  floral  parts,  the  leaves 
last  perfected,  exist  in  all  Phanerogamous  Plants. 

When  the  leaf  emezges  from  the  axis  it  is  a  little  conical  body, 
the  base  of  which  gradually  comes  to  occupy  the  entire  circum- 
ference of  the  axis,  a  stem-embracing  or  Amplexicaul  Leaf  (Folium 
Amplexicaule) ;  or  it  shares  the  circumference  of  the  axis  with  one 
or  more  other  leaves,  which  have  originated  with  it  on  the  axis  in 
the  same  plane,  Whorled  Leaves  (Folia  Verticillata) ;  or,  lastly,  it 
is  confined  to  a  small  portion  of  the  circumference,  without  any  oUier 
leaves  arising  from  the  axis  in  the  same  plane.  Scattered  Leaves 
(Folia  Sparsa).  These  three  positions  of  the  leaves  upon  the  axis 
are,  most  undoubtedly,  the  primary  ones  occurring  in  the  plant.  We 
find  the  first  in  the  cotyledon  of  the  Monocotyledons ;  the  second  in 
the  cotyledons  of  the  Dicotyledons.  But  if  we  disregard,  in  the 
Monocotyledons,  the  character  of  embracing  the  stem,  only  looking 
to  the  fact  that  one  leaf  alone  is  formed  at  one  level  on  the  stem 
— if  we  trace  the  further  development  of  the  leaves  of  Monoco- 
tyledons, and  of  those  of  most  Dicotyledons,  since  in  the  latter  it  is 
only  in  a  few  groups  that  the  later  leaves  are  formed  in  whorls — ^we 
find  that  the  great  majority  of  plants  have  scattered  leaves.  If  every 
vegetable  axis  be  regarded  as  a  cylinder,  the  bases  of  the  leaves  must 
admit  of  being  connected  by  a  spiral  line.  More  minute  investigation, 
then,  shows  that  the  distances  of  the  bases  of  the  leaves  on  this 
spiral  are  not  without  law ;  but  a  certain  regularity  may  be  observed, 
and,  in  fact,  the  angle  (angle  of  divergence)  msde  by  two  planes, 
passing  through  the  middle  of  the  axis  and  the  bases  of  two  aajaoent 
leaves,  which  angle  therefore  is  the  measure  of  the  distance  of  these 
leaves  from  each  other,  is  on  an  average  137**  30'  28",  consequently  a 
number  bearing  no  ratio  to  the  circumference  of  the  stem  (860**) ;  so 
that  no  two  leaves  ever  can  be  exactly  in  the  same  vertical  line.  In 
the  course  of  the  entire  axis  the  distances  of  the  turns  of  the  spiral 
alter,  but  always  regularly,  sometimes  even  on  account  of  accidental 
influences ;  and  thus  fmin  the  simplest  fundamental  condition 
proceeds  an  infinite  muliix>licity  of  modes  of  muxiilMtatiou,  oven 
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when  the  various  fomui  of  the  axis  do  not  interfere.  Compare  but 
the  rosette  of  leaves  of  Sempervivum  tectorwn,  the  stalk  of  JAlium 
Martaffon,  a  shoot  of  Pojmlut  diiatctta,  a  cone  of  Abies  exceUa,  and 
the  fruit  peduncle  of  HdianUmt  annuutf  which  latter  exhibits  the 
regidar  position  of  the  leaves  even  through  its  fruit  which  originate 
from  axillary  buds. 

On  this  subject  the  student  should  consult  the  following  works : — 

Dr.  Schimper, '  Description  of  Symphytum  Zeyheri,'  &c.,  in  'Qoiger's 
Mag.  fiir  Fharmacie/  b.  xxix.  p.  1.  et  seq. 

Dr.  A.  Braun,  '  Comparative  Researches  into  the  Arrangement  of 
the  Scales  in  the  Fir  Cones,'  &c  14'ov.  Aot^  Acad.  C.  L.  N.  C  T.  xiv., 
voL  L  pp.  195—402. 

Dr.  Schimper,  '  Essays  on  the  Possibility  of  a  Scientific  Compre- 
hension of  the  Position  of  Leaves,'  &a  Published  by  Dr.  A.  Bi'aun, 
'Flora  Jahrg.'  xviij.,  No.  10,  11, 12  (1835). 

L.  and  A.  Bravais,  '  M^moires  sur  la  Disposition  gdomdtrique  des 
Feuilles  et  des  Inflorescences,  prdcddds  d'un  Rdsumd  des  Travaux  des 
MM.  Schimper  et  Braun  sur  le  mdme  Snjet,  par  Ch.  Martina  et  A. 
Bravais.'    Paris,  1838. 

The  primary  form  in  which  the  leaf  maizes  its  appearance  is,  as 
above  stated,  always  that  of  a  little  conical  body  which  is  pushed  out 
from  the  axis ;  its  ulterior  form  depending  entirely  upon  the  arrange- 
ment of  the  new  cells,  and  the  expansion  of  already  existing  cells,  and 
the  leaf  is  as  little  confined  to  a  definite  circle  of  forms  as  any  other  of 
the  organs,  except  the  ovule  or  seed-bud.  It  may  be  globular,  ovate, 
elliptical,  and  prismatic,  as  well  as  filiform,  strap-like,  and  flattened  in 
its  expansion,  and,  by  the  greater  accumulation  of  the  cells  in  the 
middle  than  on  the  borders,  or  more  flattened  mode  of  expansion  in 
the  middle  than  on  the  borders,  the  plane  surface  may  also  produce 
concave  forms.  The  most  striking  forms  of  Uiis  kind  are  called 
Pouches  (Asci),  as  in  Sa/rracenia,  Cephaloius,  and  Utricvlaricu  One 
of  the  most  frequent  forms,  which  is  usually  laid  down  as  the  normiU 
form,  is  this — the  upper  part  is  developed  into  a  plane,  the  Blade 
of  the  Leaf  (Lamina),  the  lower  into  a  filiform  part,  the  Petiole 
or  Leaf-Stalk  (Petiolus),  and  In  the  latter  may  frequently  be  dis- 
tinguished, still  lower  down,  a  somewhat  thickened  or  expanded 
portion,  a  Sheathing  Portion  (Pars  Vaginalis),  with  which  the  leaf 
partly  or  wholly  embraces  the  axis.  This  latter  portion  is  fre- 
quently, especially  in  compound  leaves,  swollen  into  a  greater 
thickness  (fleshy),  and  is  then  called  the  Cushion  (Pulvinus)  of  the 
leaf  or  petiole.  As  a  general  rule,  the  flat  leaf  is  so  developed  that 
its  surfaces  look  more  or  less  upward  and  downward,  rarely  so  that 
its  borders  have  these  directions,  so  that  the  axis  lies  in  the  plane  of 
the  leaf,  as,  for  instance,  in  many  Australian  Myrtacece.  It  is  very 
different  from  this  when  a  flat  leaf  of  the  usual  development  makes  a 
half  turn  on  its  base,  so  that  its  surfaces  are  thus  also  placed  verti- 
cally, as,  for  example,  in  Lacttica  Scariola.  One  condition,  which  has 
already  been  mentioned  when  speaking  of  the  axis,  occurs  also  in  the 
leaf,  and  here  becomes  of  much  greater  importance.  A  Joint  (Articu- 
latio)  is  formed  rarely  (or  never  T)  in  the  Monocotyledons,  frequently 
in  the  Dicotyledons,  between  the  leaf  and  the  axis,  in  consequence 
of  wtiich  the  leaf  is,  after  a  certain  time,  thrown  off  from  the  axis, 
while  in  other  cases  it  gradually  dies  and  decays  on  the  axis  itself. 
This  true  articulation  is  often  repeated  in  the  continuity  of  one  and 
the  same  leaf,  either  only  so  that  a  joint  is  formed  between  the  petiole 
and  the  lamina  (for  example,  in  Citrus,  Dumasa),  or  in  such  a  manner 
that  in  the  flat  Subdivided  Leaves  (Folia  Pinnatisecta,  Palmatisecta, 
Ac),  every  lobe  is  connected  to  the  main  body  by  a  joint.  These 
latter  are  called  Ck>mpound  Leaves  (Folia  Composita),  and,  according 
to  the  subdivision.  Digitate,  or  Pinnate  (Folia  Digitata,  Pinnata,  &c.). 
The  separate  parts  are  named  Leaflets  (Foliola),  and  the  part  con- 
necting all  these  is  the  Common  Petiole  (Petiolus  Communis).  The 
leaflets  can  of  course  assume  all  the  forms  of  the  leaf,  in  particular 
they  may  be  again  separated  into  lamina,  petiole,  and  pulvinus.  In 
some  Australian  acacias  (for  instsnce.  Acacia  heteropkylla)  the  first 
leaves  are  compound;  they  gradually  form  fewer  and  fewer  leaflets, 
till  at  last  the  part  corresponding  to  the  common  petiole  alone  remains, 
which  then  appears  as  a  perpendicular  plate,  and  is  called  a  Phyllodium, 
to  distinguish  it  from  the  other  perfect  leaves  of  the  same  plant 

The  pouches  or  pitchers  wMch  occur  in  Nepenthes,  Sarracenia, 
Cepkalotus,  IHschidia  Raffiesiana  andZ).  clavata,  Marcgravia,  Norantea, 
UtriciUaria,  &c.,  are  not  yet  perfectly  understood.  The  pouches 
apparently  present  three  different  types: — 1.  In  Sarracenia iHb  the 
lower  part  of  the  leaf  which  exhibits  a  form  resembling  a  cornucopia, 
while  at  the  upper  border  runs  out  a  flat  expansion  (the  lamina  of  the 
leaf),  separated  from  the  pouch  by  a  deep  incision  on  each  side.  The 
lower  half  of  the  internal  surface  of  the  pou(^  is  clothed  with  hairs 
directed  downwards;  the  upper  part  is  smooth.  In  Nepeniftes  a 
pitcher-shaped  structure  is  borne  upon  along  petiole, 'winged  below, 
then  often  tendril-like,  and  carries  upon  its  upper  border  an  articu- 
lated (?)  lamina,  which  originally  closes  the  pitcher  like  a  lid.  The 
inner  surface  is  clothed  in  the  lower  part  with  little  papillaa  of  very 
delicate  succulent  cellular  tissue,  whife  above  the  epidermis  projects 
down  over  these  like  the  eaves  of  a  house.  In  both  the  cavity  is 
formed  from  the  leaf  in  such  a  manner  that  the  closed  base  of  the 
pouch  corresponds  to  the  base  of  the  leaf  {Sarracenia),  or  lies  quite 
close  to  it  {Nepen^es),  In  IHschidia  Baf^eHana  and  D.  clavatck,  on 
the  contrary,  the  opening  of  the  pouch  is  turned  towards  the  base  of 


the  leaf.  Cephaloius  appears  to  possess  a  structure  similar  to  that  of 
Sa/rrckcenia,  In  all  the  plants  mentioned  the  pouch  constitutes  the 
main  body  of  the  leaf.  2.  In  Maregravia  and  Norantea  ,on  the  other 
hand,  according  to  Lindley,  the  pouches  are  formed  by  the  srtipulea. 
3.  In  Utricularia  many  separate  portions  of  the  divided  leaf  tmite  to 
assume  a  very  complicated  form  of  pouch.  Originally  tliese  form  a 
little  shortly-stalked  somewhat  comet-shaped  body  in  tho  angles  of 
the  divisions  of  the  leaves.  In  this  little  body  are  especially  developed 
the  imder  side  and  the  inner  border  of  the  orifice  (which  does  not 
increase  much  in  size),  so  that  the  full-grown  pouch  presents  itself  as 
a  roundish  and  somewhat  laterally-compressed  body,  which  above  is 
continuous  *by  one  angle  with  the  stem,  while  the  other  exhibits  au 
orifice,  which  forms  a  little  funnel  projecting  inwards.  The  external 
orifice  of  this  funnel  Ib  closed  by  a  kind  of  beard  growing  on  the 
upper  border ;  the  lower  part  of  the  iutemal  surface  of  the  funnel 
is  clothed  with  elegant  hairs  of  various  forms,  but  very  regulariy 
arranged,  while  the  internal  surface  of  the  pouch  exhibits  peculiar 
hairs,  consisting  of  two  cells,  each  running  out  into  a  longer  or 
shorter  arm. 

In  leaves,  as  in  plants  in  general,  all  forms  are  possible,  and  almost 
all  actually  existing — strict  stereometric  forms  excepted.  The  termi- 
nology depends  either  on  comparison  with  mathematical  figures,  or 
with  objects  presupposed  to  be  familiar  in  common  life.  There  is  no 
scientific  rule  for  this ;  sesthetic  tact  alone  must  be  our  guide.  But 
within  the  limits  of  certain  vegetable  groups  certain  circles  of  forms 
do  exclusively  occur;  and  under  the  guidance  of  accurate  observation 
we  can  here  establish  more  definite  modes  of  nomenclature,  which 
however  are  only  valid  for  these  definite  groups. 

If  the  Cotyledon  of  most  Monocotyledons  is  examined  wo  find  that 
in  its  gradual  development  it  completely  incloses  the  Terminal  Bud 
(Plumula) ;  indeed  that  the  excee<liug]y  delicate  soft  colls  of  the  two 
bordera  of  it  become  in  part  so  firmly  imited  that  they  may  be 
r^;arded  as  grown  together,  only  a  little  fissure,  which  exists  in  all 
Monocotyledons,  remaining.  In  germination  the  developing  bud  has 
not  room  to  protrude  through  the  little  fissure,  so  that  it  pushes  the 
borders  of  it  more  or  less  forward,  and  then  these  appear  as  a  peculiar 
appendage  on  the  middle  of  the  Cotyledon,  as  a  membranous  expan- 
sion of  the  border  of  the  lower  part  of  the  leaf,  or  as  lobes  on  its 
base.  Similar  conditions  also  occur  frequently  in  the  later  leaves.  In 
the  Dicotyledons  a  like  condition  presents  itself  not  unfrequently; 
either  the  borders  become  expanded  like  a  membrane  on  the  base  of 
a  petiole  or  stalk-like  leaf,  or  the  emerging  bud  lifts  up  a  longer  or 
shorter  membranous  ^eath,  or  peculiar  lobules  are  formed  on  the 
base  of  the  petiole,  sometimes  assuming  the  form  of  leaflets,  and  even 
connected  with  the  petiole  by  an  articulation.  In  all  cases,  without 
exception,  they  are,  from  the  course  of  the  development,  parts  of  a 
leaf  developed  principally  at  its  base,  and  in  their  essential  nature 
wholly  identical  structures  throughout  all  the  Phanerogamia,  though 
they  may  vary  most  abundantly  in  their  appearance.  They  have 
acquired  very  different  names.  In  tho  Grasses  these  parts  are  called 
tiie  Ligule  (Ligula) :  in  other  Monocotyledons,  sometimes  Vi^ina 
Stipularis,  if  large  and  rising  free  from  the  lowest  part  of  the  leaf; 
Vagina  Petiolaris,  if  small  and  showiDg  itself  first  higher  up  the  leaf  : 
in  the  Dicotyledons,  <  Petiolus  Alatus,  Stipulas  AdnatsB,'  if  on  the 
margins  of  the  leaf-stalk ;  Ochrea,  if  sheathing,  as  in  the  Polygonacece; 
or  Stipules  (Stipula),  if  appearing  like  special  leaflets  stationed  beside 
the  base  of  the  petiole :  lastly,  in  the  floral  leaves.  Fornix,  Corona, 
Nectarium,  &c.,  as  in  Lychnis,  Boraginacea,  Narcissus,  &c  They 
occur  as  stipules,  especially  in  compound  leaves,  where  sometimes 
they  alone  are  developed  into  a  flat  surface,  while  the  leaf  itself 
merely  forms  a  filiform  process — for  example,  in  LcUhyrus  Aphactu 
At  the  base  of  the  leaflets  of  compound  leaves  also  little  lobes  some- 
times occur,  which,  perhaps  originating  in  the  same  manner,  are  called 
Stipelles  (Stipellae). 

Every  leaf,  as  already  observed,  originates  as  a  little  conical  papilla 
at  a  definite  point  on  the  cirouml'erence  of  the  axis.  Even  the 
sheathing  leaves  are  produced  in  this  manner,  and  at  the  point  which 
coxresponds  to  the  middle  line  (the  mid-rib)  of  the  future  leaf  by 
degrees,  and  as  it  is  pushed  up  further  from  the  axis  the  parts  of  its 
ciroumference  take  part  more  and  more  in  the  development,  and  thus 
the  base  of  the  leaf  gradually  becomes  broader,  until  it  completely 
surrounds  the  axis.  If  the  development  of  cells,  or  the  expansion 
of  existing  ones,  continues  on  the  borders  of  the  base  of  the  leaf 
beyond  the  degree  required  to  surround  the  axis,  the  newly-formed, 
still  soft,  and  almost  gelatinous  cells  of  the  two  borden  of  the  base 
of  the  leaf  become  applied  to  one  another,  and  become  united  as 
firmly  as  the  cells  of  a  continuous  tissue ;  in  this  way  the  lower  pait 
of  a  leaf  then  becomes  a  closed  undivided  whole  surrounding  the  axis. 
If  the  lateral  production  of  cells  is  small,  and  the  union  takes  place 
relatively  early,  this  closed  portion  forms  a  longer  or  shorter  sheath, 
closely  embracing  the  axis  (vagina  clausa),  as  in  many  Qrasses.  If,  on 
the  contrazy,  the  lateral  cell-production  or  expansion  is  considerable, 
and  occurs  relatively  late,  so  that  merely  the  base  of  the  leaf  forms  a 
flat  projecting  border  round  the  axis,  the  leaf  is  said  to  have  the  stem 
growing  through  it  (folium  perfoliatum) — Bupleurum  perfoliatum,  for 
example.  When  'the  axis  is  angular,  and  produces  thin  more  or  lees 
projecting  plates  upon  these  angles  (the  so-called  winged  axis,  *  axis 
alatus '),  a  similar  process  may  eutf  r  iuto  the  bud  in  such  a  way  tha^ 
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a  flat  latf  is  oonneoted  at  its  baae  with  the  flimultaneoiuily-dflveloped 
wing  or  angle  of  the  axis,  so  that  the  full-grown  leaf  appears  to  be 
directly  oontinuous  with  this.  Such  a  leaf  is  said  to  run  down  the 
axis  (folium  decurrens),  as  in  Carduut,  or,  by  a  wholly  unfounded 
fiction,  a  leaf  blended  by  growth  with  the  axis  (axis  folio  adnatus). 
Where  several  leaves  arise  simultaneously,  or  almost  simultaneously, 
at  about  the  same  height  upon  the  axis,  the  bases  of  the  leaves 
become  gradually  approximated  during  development;  and  here  it 
may  readily  happen  that  they  approach  so  close  that  the  same  process 
occurs  between  the  bases  of  two  different  leaves,  as  has  been  already 
described  in  the  two  borders  of  one  and  the  same  leaf.  Thus  it 
happens,  that  leaves,  which  in  their  origin  and  at  their  summits 
are  free  and  isolated,  in  their  ulterior  development  and  at  their  bases 
form  an  undivided  whole  (leaves  grown  together,  '  folia  connata '). 
The  leaves  of  Lonicefa  CaprifoUum  afford  an  example  simplest 
and  easiest  to  trace.  Two  foliaceous  organs  which  originate  one  above 
the  other  on  the  same  axis  (as  the  petal  and  stamen),  or  a  leaf  and 
the  bud  developed  in  its  axil  (as  the  bract  with  the  flower-stalk  in  the 
Lime)  may  grow  together  one  above  the  other  in  the  same  way. 

A  process  almost  diametrically  opposite  to  this  may  occur,  where  a 
leaf  is  developed,  but  becomes  suddenly  arrested  in  its  development 
in  a  way  as  yet  unknown,  whether  through  mere  mechanical  pressure 
or  some  other  cause,  by  the  more  rapid  and  powerful  development  of 
the  contiguous  leaves ;  so  that  either  the  little  original  papilla  escapes 
notice,  on  account  of  its  relatively  minute  size  in  the  full-grown  part, 
or  the  little  prominence  actually  becomes  efi^ed  by  the  subsequent 
development  of  the  part,  or,  finally,  the  little  rudiment  of  a  leaf  dies 
and  gradually  decays.  In  this  case  the  leaf  is  said  to  be  abortive  : 
an  instance  easily  traced  is  afforded  by  the  third  perigonal  leaf  of 
Carex,  which  aborts  in  this  way,  while  the  two  others  form'  the 
Bo-called  Utriculus ;  and  not  only  may  whole  leaves  become  abortive 
in  this  way,  but  even  individual  portions  of  a  leaf  of  which  the  rudi- 
ments already  exist :  thus  it  is  not  at  all  rare  for  the  so-called  stipules 
to  become  disproportionately  developed  in  the  rudimentary  leaf, 
while  tbe  proper  leaf,  restrained  in  its  growth,  gradually  disappears 
from  sight  The  Bud-Scales  (Ramenta)  on  the  perennial  buds  of 
CoryluM  avdUma  may  serve  as  examples,  being  in  fact  nothing  else 
than  the  stipules  of  an  abortive  leaf. 

The  same  influence  to  which  the  parts  closely  crowded  in  the  bud 
ore  subject,  may  merely  cause  the  unsymmetrical  development  of  the 
two  halves  of  a  particular  foliar  organ,  so  that  one  side^  or  that  part  of 
the  leaf  lying  on  one  side  of  the  midrib,  assumes  a  form  different 
from  that  of  the  other  half,  of  which  the  species  of  Begonia  afford  a 
striking  example. 

The  nascent  leaf  consists,  like  all  nascent  parts  of  vegetables,  of 
cellular  tiwue ;  determinate  cords  of  cellular  tissue  are  first  graduifidly 
organised  into  vascular  bundles;  and  in  fact  this  process  proceeds 
from  the  vascular  bundles  of  the  axis,  and  advances  i^radually  into  the 
leaf.  In  many  foliar  oxgans,  especially  the  parts  of  the  flower,  no 
vascular  bundles  are  ever  formed  The  vascular  bundles  of  the  leaves 
are  distinguished  by  the  most  inconveniently  chosen  expressions, 
Nerves  or  Veins  (Nervi,  Yen®).  Ribs  (Costs)  is  a  more  correct 
expression.  In  Monocotyledons  with  undeveloped  intemodes,  the 
whole  of  the  vascular  bundles  together  (?)  of  the  intemode,  bounded 
above  by  the  leaf,  pass  into  the  leaf.  In  all  other  plants,  many  at 
least  of  the  vascular  bundles  entering  the  leaf  are  minor  twigi  of  the 
vascular  bundles  of  the  axis ;  in  the  Dicotyledons  proceeding  exdu- 
sively,  in  great  part^  from  the  borders  of  the  loop  of  the  vascular 
bundles  of  the  axis.  The  course  of  the  vascular  bundles  in  the  leaf 
depends  essentially  on  the  form  of  the  latter.  In  flat  leaves,  petioles, 
or  vaginal  portions,  the  vascular  bundles  lie  in  one  plane ;  in  relatively 
thick  leaves,  &c.,  they  lie  scattered  (Palms)  or  in  a  circle  (speoieB  of 
AWtt  Maembryanthetnum).  The  vascular  bundles  rarely  run  separately 
through  the  whole  leaf  (as  in  the  last-named) :  they  mostly  anastomose 
in  various  ways  with  each  other  by  lateral  branches ;  frequently  in  the 
petiole,  in  sudi  a  manner  that  all  the  vascular  bundles  entering  it 
unite  into  a  single  one,  and  then  separate  again  in  the  blade  of  tho 
leaf.  The  form  of  the  combinations  is  very  varied :  in  many  Mono* 
cotyledons  the  branches  are  short,  going  off  at  right  angles ;  in  others, 
and  in  most  Dicotyledons,  more  varied,  so  that  a  net  with  polygonal 
meshes  is  formed. 

The  vascular  bundles  of  the  leaves  are  progressive  bundles:  and 
they  are  so  formed  that  (regarding  the  leaf  as  passing  off  horizontally 
from  the  axis)  the  oldest  parts  lie  above,  the  youngest  below.  In  the 
lower  part  also  a  cambium  layer  exists  in  the  Dicotyledons :  in  the 
lower  part  liber-buhdles  accompany  the  vascular  bundles,  and  in  the 
under  part  the  vascular  bundles,  in  relatively  thin  and  flat  leaves, 
project  above  the  surfetce  (probably  in  consequence  of  gradual  develop- 
ment), while  the  upper  part  of  the  leaf  appears  leveL 

The  parenchyma  of  the  leaf  is  developed  in  the  most  varied  manner; 
In  general,  in  thick  solid  leaves,  it  is  composed  externally  of  small 
crowded  cells  containing  more  chlorophyll,  internally,  of  larger  and 
looser  cells  filled  wiih  aqueous  juices.  Very  often  the  outer  layer 
passes  into  a  tissue,  the  cells  of  which  are  elongated  in  a  direction 
vertical  to  the  surface  of  the  leaf,  are  applied  closely,  almost  without 
trace  of  intercellular  passages,  and  thus  are  pretty  sharply  distinguished 
from  the  rest  of  the  parenchyma,  and  occur  in  the  whole  of  the  peri- 
phery of  the  leaf,  not  only  in  round  and  triangular  leaves,  but  also  in  flat 
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ones,  as  in  many  Australian  Myrtaeea,  In  flat  leaves,  eqMoiaUy  of  Dico- 
tyledons, there  is  very  often  a  separation  into  two  layers,  the  upper  of 
which  has  the  cells  elongated  perpendicularly  to  the  surface,  as  just 
mentioned,  filled  with  much  chlorophyll,  while  the  lower  is  composed 
of  looser,  globular,  or,  still  more  frequently,  spongiform  parenchyma 
containing  little  chlorophyll.  In  thick  coriaceous  or  fleshy  leaves,  for 
instance  in  species  of  Ficva  and  Peperomia,  one  or  more  layers  of  ceUs 
containing  little  but  watery  juices,  often  lie  between  the  upper  layer 
and  the  epidermis ;  more  rarely,  in  like  manner,  at  the  under  surfiice 
of  the  leaf. 

Besides  these  there  appear  at  given  places,  or  dispersed  in  the 
parenchyma,  according  to  special  peculiarities  of  the  plant,  spiral 
fibrous  cells,  very  thick,  and  closely  porous  oeUs,  and  cells  containing 
peculiar  juices  and  crystala.  Milk-vessels  and  passages,  receptacles 
for  goBif  oil,  and  resin,  are  also  found,  and  isolated  liber-bundles,  tiie 
last  especially  in  the  thin  elongated  leaves  of  Monoootyledon&  Air- 
canals  and  air-cavities  are  found  in  the  leaves ;  the  last  very  regularly 
and  beautifully  arranged. 

AU  foliar  organs^  soon  after  their  origin,  exhibit  a  delicate  epithe- 
lium, which,  in  plants  vegetating  under  earth  or  under  water,  is 
oonverted  in  time  into  epiblema,  and  in  those  vegetating  above  the 
surface  is  converted  into  epidermis.  Some  parts  of  flowers  are  dothed 
with  a  peculiar  sort  of  covering,  holding  an  intermediate  station 
between  epithelium  and  epidermii.  [Flowes.]  To  the  epiblema 
stomata  are  wanting.  The  epidermis  is  oommonly  provided  with  thenu 
[Stoilltxb.]  In  flat  horizontal  leaves  they  are  very  frequenUy  wanting 
on  the  epidermis  of  the  upper  side,  and  they  are  usually  only  found 
where  a  thin  or  spongiform  cellular  tissue  is  present  beneath  the 
epidermis ;  in  floating  leaves,  on  the  contraxy,  the  upper  epidermis 
only  has  stomata,  and  through  the  upper  layer  of  condensed  elongated 
parenchyma  air-canals  pass  into  the  under  and  thinner  layer  of  paren- 
chyma; as  occurs  also  in  leaves  that  are  surrounded  with  dense 
elongated  cellular  tissue.  All  parts  usually  known  as  appendnges  to 
the  epidermis  are  also  found  occasionally  on  the  leaves :  even  the  cork 
structure  is  sometimes  found  on  the  petioles  of  long-enduring  leaves, 
as,  for  example,  in  some  species  of  Pothot  and  Pieus,  as  well  as  on  the 
leaves  of  OreuanlOf  BrjfophyUwn,  &c. 

The  cells  of  the  epidermis  are  usually  filled  with  a  clear  watery 
fluid,  which  on  the  under  surface  of  the  leaf  is  sometimes  coloured 
(red).  They  more  rarely  present  crystals,  and  yet  more  seldom  offer 
any  peculiar  matter,  as  resin,  or  the  like.  The  form  of  the  epidermis- 
cells  is  determined  by  the  form  of  the  leaf;  long  slender  leaves 
usually  present  their  epidermis-cells  elongated  in  the  same  direction. 
The  lateral  walls  of  the  epidermis-cells  are  often  curved  in  the  form 
of  waves,  but  this  peculiarity  has  been  too  littio  investigated  to  be 
explained  at  present. 

The  following  is  a  complete  view  of  the  foliar  oigans : — The  floral 
parts  of  a  plant  are  distinguished  from  the  other  foliar  oigans,  and 
are  termed  Flower-Leaves  (PhyUa),  whilst  other  leaves  are  termed 
True  Leaves  (Folia  sensu  strioto). 

1.  True  Leaves  (Folia). 

A.  Seed-Leaves  (CJotyledons),  generally  round  or  flat,  fleshy,  little 
divided,  and  never  compound. 

B,  Stalk,  or  Stem*Leaves  (Folia  Caulina).  Their  forms  are  very  various^ 
as  has  been  shown  in  the  foregoing  paragraphs.  Those  immediately 
following  the  Cotyledons  are  usually  simple ;  the  next  more  perfect; 
and  again,  as  they  rise  into  the  vicinity  of  the  blossoms,  they  become 
again  more  simple.  Filiform  leaves,  or  parts  of  leaves,  when  they 
twine  around  foreign  objects,  are  termed  Tendrils  (Cirrhi),  as  in  Piium, 
ClemcUia,  &c ;  those  wMoh  are  stiff  and  pointed  are  termed  Spines 
(Spina) ;  very  concave  leaves  that  exhibit  the  form  of  a  cup  or  pitcher 
are  termed  Pouches  (Asd),  as  in  Nepenthet,  Sarracenici,  UlnctUaria,  &o. 
According  to  their  various  positions  they  are  again  distinguished  from 
the  True  Leaves  generally : — 

Ob  Leaves  of  the  Inflorescence  (Folia  Floralia).  Indistinguishable 
from  the  stem-leaves,  but  bearing  in  their  axils  a  blossom  or  a  simple 
inflorescence. 

5.  Bracts  (Bractem).  Leaves  different  ttom  the  stem-leaves,  and 
bearing  in  their  loils  a  blossom  or  a  simple  inflorescence ;  for  instance, 
the  scarlet-red  leaves  of  the  ScUvia  ffartMnmm.  To  these  belong  the 
Glumae  of  Grasses,  which  are  simply  two  bracts  (which  have  oommonly 
no  blossoms  in  their  axils),  and  the  leaves  which  surround  the  capitula 
of  the  ComponkB.  A  number  of  bracts,  inclosing  an  inflorescence, 
are  aUo  termed  an  Involucre  (Involucrum).  The  quickly'drying 
braeteo  of  the  Oomposiks  are  termed  Scales,  or  Chaff  (Paleie),  a  word 
altogBther  superfluous. 

c.  Bracteoles  (Bracteolse),  distinct  from  the  stem-leaves,  and  standing 
beneath  the  blossom,  but  upon  its  axis;  for  example^  the  two  leaves 
under  the  blossom  of  the  AewvUum,  &c. 

O,  Bud-Scalos  (Tegmenta).  The  very  simple,  mostly  membranous, 
and  quickly-fidling  outer  leaves  of  a  bud  which  remains  for  a  length 
of  time  unexpended.    (See  hereafter,  under  the  Bud*) 

2.  Flower-Leaves  (Phylla). 

A*  Perigonial  LeaTss  (Phylla  Perigonii). 

2b 
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£.  Sepdi  of  the  B[d-Cal7x  (Fbylla  Eploljcu). 

C.  S«p(kl8  (SapaU). 

D.  Petala  (Petal*). 

S.  Pseudo-Petoli  (PantpaULi). 
P.  Stamuu  (Stamina). 
g.  Pseudo-Stameiu  (PBiuttmonn). 
S.  Cupels  (Carpella). 

In  conneetioa  with  the  Leaf  ws  may  apeak  of  tbo  Bud,  tbe  organ 
from  which  the  Lenf  ia  developed. 

The  Bud  ii  the  end  ota  main  or  aeoondaiy  aiia,  aa  yet  underelaped, 
but  capahle  of  development.  We  may  diatinguiih — 1.  The  Teitiliiial 
Bud  (Qemma  Tatmioali*),  the  end  of  a  dereloped  azii,  itaelf  oapabls 
of  dBTelopmenL  2,  The  Axillary  Bud  (Oemma  Axillaria),  ite  end, 
capable  of  development,  of  a  aecondaiy  axis  newly  ariaing,  aooOTding 
to  law,  in  the  aul  of  a  leaf ;  lince  aeveral  buda  may  aiue,  withoat 
irregularity,  in  one  axil,  that  which  developa  moat  vigoroualj  !■ 
tenned  the  main  bud,  the  otben  aoceeaoiy  buda  (gemma  axiUaria 
primaria  and  accesKina).  S.  LaaUy,  the  Advantitioua  Buda  (QeiDiiiM 
AdventitUB),  formed  at  the  end  of  any  (Hoondary)  axis  eapaUe  of 
developmeot,  arising  irregularly  on  the  plant.  In  all  these  we  dia- 
tinguiah  buda  continually  progressing  in  -development  (gemma  vega- 
tatioDe  continaa)  from  buda  whose  T^etating  activity  reats  for  a 
time  after  their  development  into  a  bud  {gemma  vegetations  inter- 
mpta).  Again,  buda  are  distinguished  into  those  which,  in  the  natural 
course  of  vegetation,  separate  themselves  from  Ihe  parent  plant  and 
become  independent  plants  (gemmas  plantipane),  and  those  which 
always  remain  in  aonoection  with  the  parent  plant  (gemmEE  ramiparte). 
FiosUy,  buds  are  distioguished  aocording  to  their  contents :  there  are 
the  Flower-Buds  (Gemmie  Floripsr^  slsbaetrus) ;  the  Leaf-Buda 
(Qemmai  Foliipane) ;  and  Mixed-Buds  (Qemmai  Mixl«). 

Wilh  the  eioeption  of  the  true  tuber  in  Solarium  and  Baianihutit), 
and  of  the  Tuber-Buda  (Tubercala),  all  buds  havea  deUrminate  number 
of  radimentary  foliar  organs.  These  foliar  organs  are  folded  in  speoiGo 
waya  (vematio),  and  have  a  definite  poailjon  in  relation  to  each  other. 
From  the  origin  of  the  foliar  organs,  it  fallows  that  when  several  arise 
at  the  same  height,  they  will  always  be  at  some  time  in  such  a  poaitioD 
that  their  edges  will  be  in  contact  (vematio  simplex,  foliatio  valvata). 
Thia  podtioD  often  persists  during  the  whole  period  of  the  bnd 
remaining  ss  such ;  it  is  however  ohanged  by  varioua  circumEtanoea, 
not  yet  clearly  understood,  but  which  appear  to  be  caoaed  by  the 
individual  development  of  the  aepanite  leavea.  In  the  Temation  the 
following  main  forms  may  be  dutinguished :  the  foliar  organs  arc 
either  curled  up  in  the  direction  of  uair  length  or  their  breadth,  or 
the;  are  compressed  togellier  in  Irregular  folds  (vematio  comgativa}. 
In  those  leaves  that  are  curled  up  lengthways  we  distinguish  sharp 
folda  from  those  which  make  rounder  curves. 

Schleiden  givea  the  following  nomenclature  of  the  kinda  of 
Vernation  and  Foliation : — 
A.  With  sharp  folds. 
0.  Vematio  Duplies 
the  upper  surfs 
of  I/iriodadron. 
b.  Teniatia  ReplicativB.  Folded  in  Uie  same  way  backward  upon  the 

under  surface  of  the  leaf. 
t.  Tematio  Implicativa.   The  two  harden  folded  in  sharply  forwards, 

as  in  the  perigone  of  CUmatit. 
A,  Vematio  Plicativa.    Many  longitudinal  folds,  aa  is  seen,  though  not 
quite  perfectly,  in  Fagiuuid  CarpinM,  but  better  iaAlthaniUa, 
and  beet  of  aU  in  Pontntm  plieatum. 
3.  With  rounded  folds. 

0.  Ternatjo  Convolutiva.  Simply  rolled  up,  as  in  <7aUa  and  Pntruu. 
b.  VemaUo  Involutiva.  With  both  edges  equally  rolled  up  forwards, 

as  in  Aliima  and  Populiu. 
e.  TeraatJo  Revolutiva.    Rolled  backwards  in  a  similar  mamier,  aa 
seen  in  Salix  and  Ntriua. 
In  teavaa  curled  and  folded  together  the  croaa  way,  the  moat  im- 
portant distinctions  occur. 

a.  Vematio  Indinativa.      Incurred  forwards,  aa  in  the  petiole  of 

Liriodendrtm  and  ^cpoCiea. 

b.  Vematio  Reclinativa.    Recurved  backwards,  as  in  Aeoniium. 

e.  Vernatio  Circioata.  Boiled  up  forwards  from  the  point  to  the  baae. 

In  the  Foliation  we  distinguiah  the  portion  of  llie  foliar  organa  in 
relation  to  one  another,  in  general,  from  the  poaitiOD  of  individual 
urdes  of  foliar  organs  with  reapact  to  each  oUier.  With  regard  to 
(he  flnt  of  these,  the  conditions  have  been  pointed  out. 
i.  Foliatio  Valvata.  When  the  leaves  only  touch  without  oovering 
each  other  with  their  borders. 

a,  Fidialio  Valvata  aensa  ttricto,  in  Vematio  Simplex.     Flower  in 

b.  FoUatia  IndupUaativa  (F),  in  Vematio  Duplieatira. 


I.  Foliatio  Amplexa.     Whan  each  leaf  embncea  all  thoes  wiUiin  it. 
I  Foliatio   Convolutiva,    in  Vematio   Convolutiva,    aa    in  Fnmiu 


I.  Foliatio  Equitana,  in  Vematio  Duplicativa,  as  in  Irii. 

C.  Foliatio  Semismpleia.    When  eaoh  leaf  embraoel  with  one  edge, 

and  is  embiBCed  on  the  other. 

a.  Foliatio  Contorta,  in  Vematio  Simplex  (more  than  tluae  leaves). 

ss  in  the  flower  of  Dianthui  and  Ltnitm. 

b.  Foliatio  Obvolutiva,  In  Vematio  DupUcativ^  aa  in  Ljfdunt. 

D.  Foliatio  Quinounaialis.    When  five  leaves  so  lis  that  batwMD  two 

external  quite  uncovered  ones,  and  two  inner  quite  covered 
ones,  the  fifth  is  so  interposed  aa  to  cover  one  of  the  inner 
leaves  wilJi  one  edge,  and  to  be  covered  at  lis  other  adge  l^  one 
of  the  external  leaves,  aa  in  the  flower  of  Aim, 

E.  Foliatio  Connata.    Whan  the  leaves  of  a  circle  are  so  perfectly  and 

intimately  grown  together  that  on  the  full  development  tbev 
became  ruptured  from  their  common  bads,  and  fall  awsy  like  a 
cap,  aa  in  some  calioes,  for  instance,  Sucali/ptiu,  Siduckollzia  ; 
and  Inscta,  aa  in  ^ponejfcfon  diilachi/im,  Ic 
Borne  of  the  above  forau  are  given  in  the  fcJlowing  wood-cut. 
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1.    ApplioaUve,  or  apprened  {Viicum  alhw).      i.  CoBdu[i1iate  (Ctnuu 

M^tatiu).  9.  EqoiMBt-Anelplttl  (/ru  firmttfiua,).  6.  EqultMnt-Trlqnetroiu 
i_Carmx  paitdaa).  7.  ObTolBla,  or  Semi-Amplmi  {Sapamna  offidnMlu].  g. 
QjTste,  ar  CirolnoM  [Droirra  nngliai).  8.  InToIute  [rwdioiloradi).  10.  Eqni- 
tutleuaqnelrsl  [Some  Careza).  11.  Pllalo  (FUu  nii/era).  It.  lavolnu 
Ion)  iPfru,  ifsJw).      18.  Rerolnle  [F^litg^um  /■«-,i™™).     li.  Caiz- 


ruJiiU, 


mperiol 


ica). 


PlnaUy.  In  respect  to  the  position  of  individual  cirdea  of  foliar 
organs   wilh   respect   to    one   another,    the   following   have    been 

A.  Foliatio  Altemativa.    When  Uie  members  of  the  one  circle  etand 

before  the  interspaces  occurring  between  the  members  of  another 
circle,  aa  in  the  calyx,  corolla,  and  stamina  of  Zyfinoatto. 

B.  Foliatio  Oppositiva.    When  the  tnemben  of  one  circle  sUnd  before 

the  members  of  another  diole. 

We  may  now  spesk  of  the  particular  Forma  of  Buds. 

A.  Buds  developiog  in  unintermpted  vegetation.  These  may  also 
b«  termed  open  bods,  because  they  seldom  or  never  exhibit  a  closed 
form,  since  m  these  the  leavea  are  gradually  developed  to  the  perfect 
form  and  sise,  from  the  perfect  rudiments  contained  in  the  bud.  Yet 
In  these  buda  the  foliation  ia  always  such,  that  the  youngest  and  teo- 
denat  parts  are  defended  from  the  influenoe  of  the  atiuoapheie,  and 
almost  wholly  inclosed. 

S.  Buds  wilh  vegetation  dormant  for  a  certain  time. 
I.  Buds  of  Shoots. 

a.  Terminal  and  axillary  buds  of  perennial  plants,  with  periodically 
dormant  v^^etation.  Of  these  we  are  only  intimately  acquainted  with 
the  native  treea  of  our  woods  and  forests.  It  is  choraderisUc  of  theae, 
that  the  young  leaves,  which  subsequoitly  come  to  perfection  in  the 
more  developed  axis,  are  enveloped  whilst  in  the  bod  by  stipules, 
which  soon  after  the  development  of  llieir  kaf  fall  away  (etipulB 
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dedduee),  aa  in  JAnodendnm,  or  in  leaves  or  stipoles  of  simple  Birac- 
tare,  of  which  the  laminar  portion  is  abortiye  (tegmenta) :  and  there 
are  varietiee  amongst  these,  so  far  that  either  only  the  external  or 
inferior  leaves,  or  stipules,  appear  as  coverings  of  the  buds,  as  in 
FoffUM;  or  the  coverings  of  the  bud  eeem  to  be  continued  into  the 
interior  of  the  bud,  but  alternate  with  leaves  capable  of  perfect 
development,  which  lie  between  and  are  covered  by  tnem,  as  in  Acer. 
The  coverings  of  the  bud  are  for  the  most  part  tough,  and  almost 
leathery ;  they  are  often  filled  and  coated  over  with  resinous  juices, 
and  then  mostly  fall  off  in  the  dev^opment  of  the  bud,  but  they  also 
occur  thin  and  herbaceous  in  texture,  and  even  change  quickly  into 
dry  thin  membranes,  which  mostly  remain  upon  the  plant ;  these  last 
are  seen  in  Piniu, 

b.  Adventitious  buds  of  perennial  plants,  with  vegetation  periodinlly 
dormant.  They  are  only  distinguished  from  the  foregoing  by  the  mode 
of  development.  Each  stem,  whether  a  common  one  or  a  root  stem, 
can  develop  a  bud.  These  buds  are  caused,  not  only  by  accidental 
nnd  intentional  wounding  of  the  stem,  but  also  by  the  inclination  of 
plants  to  develop  buds  at  certain  places.  Many  plants  exhibit  upon 
their  bark  peculiar  little  groups  of  lax  roundish  cells,  which  originally 
lie  under  the  epidermis,  which  however  is  soon  destroyed  above  them, 
leaving  them  bare  (lenticeUffi).  The  result  of  this  exposure  is,  that 
at  these  places  the  bark  ia  rent  by  the  distension  of  the  bough  or  stem ; 
hence  the  newly  vegetating  part  of  the  bark  comes  in  contact  with 
the  air.  It  is  principally  at  the  edges  of  the  rent  bark  that  the 
adventitious  buds  are  found. 

2.  Propagative  Buds. 

a.  Bulbs  (Bulbi)  are  monocotyledonous  stems,  with  undeveloped 
intemodes,  which  gradually  die  away  from  below  upwards,  and  there- 
fore remain  always  very  short,  with  perennial  leaves,  whose  vaginal 
parts  die  away  and  inclose  thin  membranes,  the  eheaths  of  the 
inner  leaves  still  living,  and  always  fleshv  and  thick  (bulb^ades);  or 
more  rarely  ^e  away  speedily,  and  leave  bare  the  latter,  as  in  Idlium, 
They  are  formed  either  immediately  firom  the  embryo,  and  then  the 
sheathing  part  of  the  cotyledonary  leaf  becomes  the  fint  bulb-scale ; 
or  they  are  formed  from  tiie  axillary  buds  of  the  bulb,  or  from  the 
axillary  buds  of  the  stems  which  have  sprung  from  the  bulbs,  as  in 
LUium  bvlbifemm :  less  frequently  thev  are  from  adventitious  buds 
on  leaves  or  other  parts.    We  diBtingnian : — 

A.  The  Leafy  Bulb  (Bulbus  Foliosus). 

1.  The  Tunicated  Bulb  (Bulbus  Tunicatus),  where  many  sheathing 
parts  are  closed  round,  or  embrace  the  axis  pretty  broadly,  as  in 
Hyacinthui  ariaUcUis. 

2.  The  Scaly  Bulb  (Bulbus  Squamomis),  where  many  sheathing 
parte,  relatively  slender  and  short,  are  seated  on  the  axis^  as  in  LUiym 
eandidvm, 

B.  The  Solid  Bulb  (Balbus  Solidus),  when  the  bulb  is  formed  of 
one  single  living  sheathing  part 

6.  Bulbels  (Bulbilli).  To  plants  not  perennial  by  means  of  a  bulb 
(only  Dicotyledonous?),  the  axiUary  buds  are  sometimes  developed 
into  bulb-like  forms,  in  which  the  leaves  are  only  developed  as 
thickened  sheathing  parts,  and  the  buds  separate  from  the  parent 
plant  by  the  dying  away  of  the  supporting  stem  or  stalk,  and  become 
independent  plants,  as  with  Dentania  hfMfera, 

e.  TubeiB  (Tubers).  On  underground  stems  the  axillary  buds  (of 
attenuated  scaly  leaves)  are  sometimes  developed  in  such  fashion  that 
the  entire  axis  of  the  bud  becomes  thickened,  fleshy,  and  of  a  knobby 
form ;  the  leaves  are  quite  in  rudimentary  condition,  or  scarcely  to 
be  recognised,  whilst  the  axillary  and  temunal  buds  remain  capable 
of  development,  and  after  the  dying  away  of  the  stems  of  the  parent 
plant  form  new  stems,  as  in  Solanum  tuberoiwn. 

d.  Tuber>Buds,  Tubercles  (Tubercula).  Many  plants  form  small 
tubers  above  the  earth ;  seldom  (if  ever)  indeed  as  axillary  buds,  but 
frequently  as  adventitious  buds,  and  especially  on  foliaceous  organs, 
from  which  new  independent  plants  develop  as  soon  as  they  are 
separated  from  the  parent  plants :  sometimes  this  is  a  specific  pecu- 
liarity, as,  for  instance,  the  tubers  of  the  species  of  AmorphoiphaUuM 
and  other  Aroidecs;  sometimes  they  arise  in  certain  plants  particularly 
readily  in  consequence  of  injuries,  as,  for  instance,  in  the  deroeriacecp, 
on  the  broken  surfftoe,  after  cutting  a  leaf-nerve  at  the  edge  or  the 
point  of  the  lea£ 

e.  Pseudo-Tubers  (Tuberidia).  In  some  plants  a  single,  frequently 
an  axillary,  bud  is  transformed  in  a  peculiar  manner.  The  paren- 
chyma of  the  axis  of  the  bud,  which  is  situated  over  the  vascular 
surface,  suddenly  becomes  exceedingly  expanded  in  a  solid  and 
tuberculated  form,  by  meann  of  the  sudden  conunencement  of  new 
formation  of  cells  in  isolated  groups  of  cells;  in  the  axillary  bud  this 
only  occurs  on  one  side  (as  in  our  native  Orehidem)^  since,  on  the 
other  side,  the  pressure  of  the  stem  prevents  such  distension.  In 
Apwiogetan  distcuhyon,  the  thick  fleshy  cotyledon  with  the  end  of  the 
root  proves  a  corresponding  obstruction ;  hence  here  also  the  develop- 
ment of  the  pseudo-tuber  is  only  one-sided.  In  the  Dahlias,  on 
the  contrary,  the  tubercular  development  is  equal  on  both  sides.  The 
mass  of  cc^  enters  between  the  base  of  the  cotyledon  and  the  new 


adventftioai  roots,  arising  at  a  veiy  early  period  almost  immediately 
under  the  cotyledon,  and  which,  through  the  formation  of  the  pseudo- 
tuberai,  become  gradually  removed  far  away  frt>m  the  cotyledon. 

We  may  now  add  a  few  words  on  the  function  of  the  leaves. 
Works  on  botany  are  full  of  speculations  on  the  functions  performed 
by  these  organs.  Without  entering  on  this  history  we  may  say  that 
the  whole  of  the  functions  performed  by  the  leaves  may  be  summed 
up  in  the  word  exhalation.  The  sap  is  brought  up  from  the  soil  by 
the  loss  of  water  from  the  leaves.  Hence  this  function  of  the  leaves 
is  neoenaiy  to  the  nutrition  of  the  whole  plant.  It  does  not  however 
follow  as  a  consequence  of  this  fact  that  the  leaves  send  down 
nourishing  materials  into  the  stem  and  branches. 

It  is  also  frequently  stated  that  the  leaves  take  up  carbonic  acid. 
Under  certain  circumstances  there  can  be  no  doubt  that  leaves 
absorb  as  well  as  exhale,  but  this  is  not  their  constant  function.  It 
depends  on  the  condition  of  the  atmosphere ;  when  dry  and  the  sun 
is  shining  the  leaves  exhale  water,  but  if  these  conditions  are  not 
present,  if  the  atmosphere  is  moist^  and  there  is  little  or  no  heat  and 
light,  then  the  leaves  absorb. 

The  following  extract  from  Schleiden's  'Principles  of  Scientific 
Botany*  supplies  some  of  the  data  on  which  recent  physiologists  base 
their  view  of  the  leaf  being  simply  an  organ  of  exhalation. 

"From  those  parts  of  plants  which  are  exposed  to  an  atmosphere 
which  is  not  already  perfectly  saturated  wiUi  moisture,  a  coiitinual 
evaporation  of  water  goes  on.  The  process  is  purely  physical,  and, 
according  to  accurate  investigations,  it  appears  to  proceed  uninter- 
ruptedly, according  to  the  dxyness  and  motion  of  the  atmosphere, 
with  the  temperature,  and  the  amount  of  surface  exposed  to  evapora- 
tion. It  is  highly  probable  that  the  epidennis  permits  of  no  passage 
to  the  evaporating  water,  but  that,  the  evaporation  occurring  in  the 
neighbouring  intercellular  spaces^  it  escapes  through  the  stomates 
when  they  are  not  closed  by  too  strong  evaporation  and  consequent 
relaxation.  From  this  circumstance  the  exhaled  water  is  never  quite 
pure,  but  it  contains  always  a  small  admixture  of  vegetable  substances 
whicli  cannot  be  accurately  analysed. 

"Besides  this  evaporation  of  water,  we  sometimes  find  in  a  veiy 
damp  atmosphere,  and  especially  in  the  case  of  plants  that  have 
already  exhaled  very  much,  a  taking  up  of  moisture,  especially  through 
their  green  parts ;  but  our  observations  on  this  fact  have  been  too 
little  accurate  and  purposeless  to  admit  of  a  precise  explanation  of 
the  process. 

"  The  study  of  vegetable  exhalation  in  general  requires  a  repetition 
and  improvement  of  the  experiments  made  upon  it  We  need  a  set 
of  experiments  which  should  show,  with  the  greatest  exactitude,  the 
difference  between  the  quantity  of  water  abson>ed  and  exhaled,  from 
which  we  might  decide  the  quantity  used  for  the  nourishment  of  the 
plant.  If  the  amount  of  oxygen  exhaled  with  the  water  was  also 
obtained,  we  should  probably  be  able  to  arrive  at  conclusions  respecting 
the  nature  of  the  chemical  processes  carried  on  within  the  plant  We 
have  yet  to  ascertain  the  relation  of  the  exhalation  of  the  water  to  its 
absorption.  The  fa6t  of  its  absorption  (by  other  means  than  the  root) 
has  been  established  by  Hales,  but  we  are  still  quite  in  the  dark  as  to 
the  manner.  An  accurate  knowledge  of  these  relations  is  so  much  the 
more  to  be  desired,  as  the  evaporation  and  absorption  of  water^  with 
the  tension  of  the  vapour  must  exert  an  influence  upon  the  absorption  or 
exhalation  of  the  several  kinds  of  gases.  Tet  in  the  experiments  made 
upon  the  so-called  respiration  of  iSants,  this  has  been  lost  sight  of. 

"  We  know  nothing  of  the  precise  types  through  which  exhalation  is 
effected.  To  myself  it  appears  improbable  that  the  living  epidermis 
should  be  permeable  to  water  and  the  vapour  of  water,  except  through 
the  stomates. 

"  It  is  an  established  fact,  that  all  evaporating  water  carries  with  it 
some  portion  of  the  matter  which  it  held  in  solution.  This  is  seen 
in  the  vapour  of  the  ocean.  It  is  probable  that  no  water  exhaled 
from  plants  is  absolutely  pure.  But  no  accurate  analyses  have  been 
made  on  this  point 

"  The  natural  consequence  of  this  exhalation  of  water  from^  the 
green  parts  of  plants  which  are  exposed  to  the  air,  is  the  continual 
concentration  of  the  juices  in  the  cells  which  lie  next  the  evaporating 
surfaces.  By  this  the  endosmose  of  the  cells  which  do  not  exhale 
undeigoes  a  change,  of  which  we  shall  have  to  speak  hereafter.  ^ 

"  The  information  which  we  possess  respecting  the  exhalation  of 
plants  is  chiefly  found  in  the  experiments  of  Hales,  Quettard, 
Sennebier,  Schiibler,  and  Neuffer. 

"  The  strange  tendency  always  to  attribute  to  vitality  something 
different  from  the  phyaicu  powers,  has  introduced  into  the  doctrine 
of  the  transpiration  of  plants  a  distinction  between  evaporation  and 
exhalation ;  the  first  being  supposed  to  take  place  in  dead  plants  and 
the  last  in  living  ones.  I  oin  find  no  distinction  in  this  case  in  the 
facts,  but  merely  in  tiie  words. 

"I  will  here  add  some  facts  upon  the  quantity  of  water  exhaled 
by  plants. 

"According  to  Hales,  a  sunflower  evaporated  daily  1*25 lbs.  of 
water:  now  let  us  allow  to  each  of  these  plants  4  a'  space  of  soil; 
then  upon  the  old  Hessian  acre  there  would  stand  10,000  plants, 
which  in  120  days  would  exhale  1,500,000  lbs.  of  water. 

"A  cabbage  exhaled  in  twelve  hours  of  theday  1  lb.  6o&  of  water; 


Hiny  ipnnM  «rs  tonic*  uid  utriiigeata,  ud  others  yield  k  kind  of 
Kum,  and  amung  tbM«  tb*t  jield  djea  u  the  Bofliiea  tiacterio,  the  Wild 
Indigo  of  America. 

la  a  Ttrj  laige  number  of  ipveiei  narcotic  propotiea  hare  bf  eu 
di«coTer«d. 

Th«  deacriptiona  of  the  oieful  g«nera  will  be  found  under  their 
mpectiTe  heads,  luch  aa  Astraoalus,  Bdtia,  Colutsx,  Cttqiug^ 
iMDioorERA,  KnTUH,  Qltctbbqisa,  GiorruoijL,  M&tu,  Melilotue, 
Tbirolohei.  Ac,  ke, 

Tbe  eub-ordec  Catalpiniea  li»va  the  petaU  upraad  out,  and  nearly 
•qual-aJEsd,  with  diitinot  unequal  itBineiu ;  thej  ma;  be  eoDsidered 
the  regular  form  of  tha  order,  while  Papitionacea  are  tbe  irregular 
form.  Their  fruit  ii  usually  a  legume,  but  not  always.  Tha  Caaia, 
whioh  fumiafaea  the  aenna-lenvea  of  tha  ahopa,  ia  the  moat  inten^etine 
among  them ;  to  thia  aub-order  alao  belong  tbe  Tamarind  and 
Algaroba  fruita,  the  trees  yielding  logwood,  Braal-wood,  Sappan-wood, 
4c.,  and  Nymenaa,  from  which  gum  aniroe  is  procured. 

Purgative  propertjee  are  the  great  cbaiaoteriatio  of  this  snb-order. 
Senna  ia  their  moat  remarkable  product.  Soma  of  them  yield  dyes. 
The  Lociiat-Treea  of  North  America  belong  to  thia  order,  and  ara  cele- 
brated for  their  gigantic  stature.  Tbe  principal  apecies  sra  described 
Dndar  Cubia,   CiBAToma,  CoFAiriBA,   H^ut«iiu>k,  HnatK^A, 

EOSIIIU,  TAJUBIHDUa,  Ac. 


Tbe  sab-order  Mimoata  hive  amall  rqpilar  flowers  collecteLl  into 
heads,  numerous  often  indefinite  stameos,  uauftUy  bypngyrioaa,  and  a 
legume.  Tbey  are  unknown  in  cold  coantries  in  a  wild  state,  but  in 
the  hotter  parts  of  the  world  thej  form  a  strikinglr  beautiful  portion 
of  the  regetatioD.  From  the  nucb  greater  length  of  their  stamens, 
their  petals,  and  the  clostered  compact  arrangement  of  their  flowers, 
tha  lattm  often  resemble  taaaels  of  ailk,  of  the  most  virid  colours, 
intermingled  among  the  leavea.  Their  bark  is  usually  astringent,  with 
a  frequent  intermixture  of  gum.  The  gums  Arabic,  Senecal,  Sassa, 
and  othera,  are  produced  by  different  apeciea ;  catecba  ia  Uie  extract 
of  the  aatringeut  bark  of  A  cacia  CaUchv,  and  rose-wood  ia  said  to  be 
tha  timber  of  some  Minata  inhabiting  the  interior  of  Braail.  One  of 
the  moat  atriiung  pheaomena  among  the  plants  ot  this  order  ia  the 
eioeauTe  irritaUht;  obMrrable  in  the  leaves  of  cartun  species  of 
JfwMW^  such  aa  U.  pudiea,  if.  teKiUita,  Ac,  which  are  hence  called 
Sensitive  Plants.  It  ia  however  a  specif  peculiarity,  and  not  one  of 
general  oocuirance ;  unless  tbe  folding  up  at  night  of  the  leavea  of 
the  whole  sub-order  be  regarded  aa  an  instance  of  tha  same  irritable 
quality  in  a  low  degrae. 

The  apedes  of  thia  order  are  deacribad  under  Ac&OU,  UlUou, 
anrunvt  FLaars.  &c^ 


.IfunuapuJiM. 
I,  BflowD,  miub  mafDifled;  1,  alefi 

Id  ibis  Mr.  Bentham  made  the  following  estin 
if  genera  and  spades  belonging  to  the  order  Zf^ui 

Podidyrita 

Bedytarta 

PhtaeoUa 

D<iU>tegiax 

Sophoria 

Ccaaipiniea 
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LEQDMINOSITKS.  a  gsnus  of  Fossil  Fruita,  &om  the  Isle  of 
Sheppey.     (Bowerbank.) 

LEUUNTITE,  a  Mineral  conaisting  of  silicate  of  alumina  and  aoda. 
It  occurs  massive.  Its  colour  is  fleah-red,  the  mass  v-hen  broken 
eihibiting  two  parallel  white  lines  near  the  centra.  Under  ihe  micro, 
scope  it  appears  to  be  composed  of  minnia  scales.  Haidueaa  3'T5. 
Translucent  on  the  edgea,  Specific  gravity  I-SS3.  Before  the  blow- 
pipe it  fuses  into  a  white  enamel  It  is  found  at  Olenann,  county  of 
Antrim,  in  an  amygdaloidal  rook.    Analysis  by  Dr.  R.  D.  Thomson:  — 

Klioa. 47-33 

Alumina 21-00 

Soda 13-SO 

lAme I-G2 

Water 18-flO 

W-65 

LEILOFISUA.    rSoiHcisAl 
LEIOCEPHALUa.    {lauilTOiE.] 

LEIODERA.      [IDUANIDA.] 

LEIULjEUCS.     [loOAHiDf.] 

LEIOLEPia    [AoAtiA ;  Dhacohhia.] 

LEI03AURUS.     [laoAHtDJE.) 

LEI'OTHRIX,  a  ^nua  of  Birds  establiahed  by  Mr.  Bwainaon,  with 
the  fallowing  geneno  characters ; — Bill  much  compreasod ;  cnlmen 
gradually  curved ;  noitrili  large,  membranaceoua ;  tail  moderate, 
deeply  forked. 

L.  fureaiui  {•  PL  CoL/  387,  f.  L :  India).  The  genus  baloz^  to 
Mr.  Swsinaon's  snb-family  LeMrichana  (Silky  Chatterers  IJ,  being 
the   Sret  of   his   family   Amptlida   (Fruit-Eatera,  or   Chatterer*). 

[LitOTHtOBAnA,] 

LEIOTRICHA'N.^  (Swainaon),  a  aubramily  oF  tha  Atuftlida,  a 
family  of  Birds.  It  ia  tbua  deGned  by  Mr.  Swainson  i^L^  large, 
robust,  syndactyle ;  hind  toe  longer  than  tbe  outer ;  vringa  short  and 
rounded ;  bill  strong ;  the  gonys  ascending. 

Tbe  only  other  genus  beudaa  Ltuilirix  pUced  in  thia  aob-fiunily  by 
Mr.  Swainson  is  Pleratkiiu  <Sw.),  to  which  that  author  gives  the 
following  generic  characters;— Bill  «hort,  compraased,  thick ;  the  tip 
ahrike'like,  hooked;  culman  arched;  gonya  sacending ;  noatrila  booal ; 
the  aperture  round  ;  gape  wide ;  rictua  lightly  briatied  ;  winga  very 
abort,  rounded ;  toil  short,  broad,  loundsd ;  the  tin  obtoae ;  toni 
smooth,  pale.  P.  tryAiiq)taiu,  Gould's  '  Century  of  Himalaya  Biida,' 
pL  1 1  (Zonitu  erylhiy>ptenu),  India,  ia  an  ezampl.-. 

LEHMINO.    [UnuDX.1 
LBHMUa    [Mdkid&I 


m 


LEMNA. 


LEMURID^. 


LEMNA,  a  genua  of  Plants  belonging  to  the  natural  order  Anteea, 
and  thesub-order  Lemnece,  It  has  a  2-flowered  membraneous  uroeolate 
Bpathe ;  the  male  flowers  consist  of  2  stamens ;  the  fruit  is  reticular 
and  indehiscent ;  the  fronds  are  without  distinction  of  stems  or  leaves ; 
the  flowers  appear  just  below  the  margin  of  the  frond.  Several 
speeiea  have  been  described.  They  are  all  inhabitants  of  stagnant 
waters,  and  are  known  familiarly  by  the  name  of  Duck- Weeds.  The 
following  are  the  British  spedes : — L.  tritulcat  with  lanceolate  fronds ; 
X.  minor,  with  compressed  obovate  fronds ;  L.  p<dyrhiza,  with 
roundiah-obovate  compressed  fronds;  L.  gibba,  with  obovate  hemi- 
spherical fronds.  '  (Babington,  Manual  of  British  Botany.) 

LBMNIAN  EARTH,  occurs  in  the  Isle  of  Lemnos,  whence  its 
name.  It  is  found  massive.  Fracture  earthy.  Dull  Has  a  meagre 
feeL  Soft  Opaque.  Colour  grayish  or  yellowish-white.  Falls  to 
pieces  when  put  into  water.  It  was  formerly  used  in  medicine  under 
the  name  of  Terra  SigiUaJta,    According  to  Klaproth  it  consists  of— 

Silica 66-0 

Alumina 14*5 

Oxide  of  Iron 6*0 

Soda 3*5 

Water 8*5 

Traces  of  Lime,  Magnesia,  and  Loss  .        .    .      1*5 

100-0 

LEMON.    rCiraus.] 
LEMUR.    [LEifURisJ!.] 

LEMU'RIDiB,  a  family  of  Animals  belonging  to  the  Quadrvmana. 
Linnaeus,  in  his  *  Characteres  Mammalium,'  defines  Lemwr,  the  third 
genua  of  his  PrimtUes,  thus — "  Dentes  primores  inferiores  6."  In  the 
body  of  the  work  ('Syst  Nat.')  he  characterises  the  genus  as  follows : — 
Upper  incisors  (primores)  4 ;  the  intermediate  ones  remote ;  lower 
incisors  6,  longer,  prominent  (porrecti),  compressed,  parallel,  and 
approximate.  Canines  (laniarii)  solitary,  approximate.  Molars 
numerous  (plures),  sublobate,  the  anterior  ones  longer  and  more 
acute.  The  genus  consists  of  Lemur  tardigradus,  L,  Mongoz, 
L.  MacaeOt  L.  CattOf  and  L.  volane.  To  these  species  Qmelin  added 
L.  Indri,  L.  Potto,  L.  murinus,  L,  hieolor,  and  L,  laniger, 

Cuvier  remarks  that  the  Makis  {Lemur,  Linn.)  comprehend,  according 
to  Linnaeus,  all  the  Q^adrumana  which  have,  in  the  one  or  the  other 
jaw,  incisors  which  differ  in  number  from  four,  or  at  least  otherwise 
directed  than  in  the  Monkeys  (Singes).  This  negative  character, 
Cuvier  observes,  could  not  faU  of  embracing  considerably  different 
beings,  and  did  not  even  collect  all  those  which  ought  to  be  together. 
He  goes  on  to  notice  that  M.  Qeoffinoy  has  established  in  this  genus 
many  divisions  much  better  characterised.  These  animals  have  all 
the  four  thumbs  well  developed  and  opposable,  and  the  first  hind 
finger  or  toe  armed  with  a  pointed  and  raised  nail  or  claw,  whilst  all 
the  other  naUs  are  flat  Their  fur  is  woolly ;  their  teeth  begin  to 
exhibit  pointed  tubercles  fitting  into  each  other  (engrenant  les  uns 
dans  les  autres),  as  in  the  Insectivora,  The  following  groups  are 
adopted  by  Cuvier  : — 

1.  The  Makis,  or  Maoaucos,  properly  so  called,  Lemur, 

2.  The  Indiis,  Liehtmoiue,  IlUger. 

3.  The  Loris  group  (Slow  Lemurs,  Stenopi,  Illiger). 

4.  The  Gfalagos,  Ololicmu,  Illiger. 

5.  The  Tarsiers.  Tarsiut. 

Dr.  J.  E.  Gray  arranges  the  LemuridcB  as  the  third  family  (Quadru- 
pedoid)  of  the  order  Primates  (Linn.),  and  he  thus  characterises  the 
family : — 

Qrinders  6 — 6  above,  5 — 5  below;  nostrils  terminal;  extremities 
free ;  first  finger  of  the  hind  feet  armed  with  recurved  claws. 

+  Head  long ;  grinders  blunt 

1.  Lemwina :  genus  Lemur,  Linn.  2.  Liehanatina :  genera  Indrit, 
Laodpb ;  Lichanotie  {Liehanotua),  III 

tt  Head  round. 

8.  Loridina:  genera  Loris,  Oeoff. ;  Nyaiieebus  {NycHcebus),  Qeu£ 
4.  Qalagonina:  genera  Otolienus  (Otdicnus),  IlL;  Oalago,  Adams; 
CheirogaUus  {CheSvgaleus),  Qeo£  5.  Tarnna :  genua  Tarsius.  6.  CAetr- 
amina :  genus  Cheiromys,  Cuv. 

Wr.  Swainson  makes  the  Lemwridoe  his  third  fiunily  of  Qaadrwnana, 
with  ibe  following  characters : — 

4       4 

Form  approaching  that  of  quadrupeds;    cutting  teeth,  T  or  7* 

canine,    -^^i  grinders,  -HI-  or  -I^,   obtusely  tubercular;    head 
1 — 1  6—6         4 — 4 

long,  triangular;  nostrils  terminal;  ears  generally  concealed,  veiy 

nnaU. 

The  following  genera  are  comprised  by  the  author  last  mentioned 
mder  this  family  i^^— Lemur,  Linn. ;  Indris,  Lacdp. ;  Liehanotus,  IlL ; 
3cartes,  Sw. ;  Stenops,  IlL;  Otolienus,  Qeoff ;  Cephalopachtu  {Tarsius 
Bancanitf,  Horsf.);  Tarsius,  Storr;  AlUes,  Humboldt ;.  (rio^eopi^Aectif, 
Pallas ;  Cheirogcieus,  Geoff 

The  author  of  '  The  Natural  History  of  Monkeys,  Lemurs,  and 
)poaaums '  ('  Library  of  Entertaining  Knowledge,'  voL  xliL)  divides 
Jie  M^^rrtmitla  y^th  opposablc  thumbs  into  three  sectiona^  like  Storr; 


and  the  author^s  arrangement  is  almost  the  same,  differing  only  in  the 
removal  of  the  Simiada  or  Prosimia,  as  Storr  calls  them,  from  the 
second  to  the  third  section  in  consequence  of  observations  made 
since  Stones  time.  The  author  observes  that  the  coiucidence  is  the 
more  remarkable  inasmuch  as  the  arrangement  of  Storr  was  unknown 
to  him  till  long  after  the  publication  of  his  own  views.  [Cheibqpoda.] 
The  author  makes  his  second  section  of  Cheiropeds  consist  of  the 
Quadrumana,  or  those  which  have  opposable  thumbs  on  both  fore  and 
hind  hands ;  and  he  divides  the  section  into  two  sub-divinons,  the 
first  consisting  of  the  Simice  (with  anthropoid  teeth),  and  the  second 
of  the  Lemurida  (with  abnormal  teeth).  The  genera  arranged  by 
him  under  this  last  sub-division  are  Lichanottu,  Propitheeus,  lemwr, 
Ottdienus,  Chnrogcdeus,  Stenops,  Tarsius,  Cheiromys  and  OaieopUhecus, 

Dr.  J.  E.  Gray's  sub-feunily  Lemurina  contains  the  true  Lemura,  or 
Macaucos. 

The  genus  Lemur,  properly  so  called,  is  thus  characterised : — 

Incisors,  -  ;  canines,  - — -- ;  molars,  - — -  «  32. 
6  1 — 1  4—4 


Teeth  of  Lemur,  man  than  ane-third  larger  than  nature.    F.  Carier. 

M.  Gkoffroy  maintains  that  the  number  of  inoiaon  in  both  jaws  Is 
equal,  coinciding  with  the  number  in  the  Monkeys,  the  two  outermost 
of  the  six,  which  are  larger  than  the  rest,  being,  according  to  him, 
the  true  canines ;  while  the  teeth  commonly  called  canines  are,  in  his 
opinion,  only  the  first  series  of  molars.  ''This  conjecture,"  says 
Mr.  Bennett,  "  unquestionably  derives  considerable  strength  from  the 
fact  that  when  the  animal  closes  its  mouth  the  supposed  canines  of 
the  lower  jaw  pass  behind  those  of  the  upper,  a  position  directly  con- 
tiury  to  that  which  they  uniformly  assimie  in  every  other  animal  that 
is  furnished  with  that  kind  of  teeth." 

The  muzzle  is  very  pointed ;  the  tail  very  long,  the  fur  woolly  and 
soft,  and  there  are  two  pectoral  mammas.  The  structure  of  the  hands 
and  nails  is  mentioned  above.    (Cuvier's  description  of  the  liakis.) 

**  The  whole  of  the  genus  thus  charaoteriseo,"  writes  Mr.  Bennett 
in  his  '  Tower  Menagerie,'  "  are  natives  of  Madagascar,  and  of  two  or 
three  of  the  smaller  ishmds  in  its  immediate  vicinity.  They  appear 
to  occupy  in  that  renuurkable  and  very  impeifeotly-known  oountiy 
the  place  of  the  Monkeys,  none  of  which  have  yet  been  detected 
withm  its  precincts.  They  are  said  to  live  in  numerous  troops  upon 
the  trees,  and  to  feed  upon  fruit  and  insects ;  but  their  habits  in  a 
state  of  nature  have  not  yet  been  observed  with  suflicient  accuracy 
to  enable  us  to  form  any  clear  idea  of  their  mode  of  existence  In 
captivity  they  are  particularly  tame  and  good-tempered,  fond  of  being 
noticed,  delighting  in  motion,  and  leaping  with  aurprising  agility. 
They  are  however  in  some  degree  noctunia],  and  when  undisturbed 
pass  a  considerable  portion  of  the  day  in  sleep.  If  alone  they  roll 
themselves  up  in  the  form  of  a  ball,  and  wind  their  long  tail  in  a  very 
curious  manner  round  their  body,  apparently  for  the  purpose  of 
keeping  tibemselves  warm,  for  they  are  naturally  chilly,  and  delight  in 
basking  in  the  rays  of  the  sun,  or  in  keeping  as  close  as  possible  to 
the  fire.  When  two  of  them  are  confined  together  they  interlaoe. 
their  limbs  and  taUs  after  a  singular  fashion,  and  placing  their  heads 
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In  mioh  >  poittioa  u  th&t  suih  mtj,  if  diitarl>«d,  tea  what  ii  going  oi 
bahiud  the  other'B  back,  fall  comfortablv  uleap." 

There  are  MTeral  ipecies,  and  all  that  wa  faaia  uea,  aome  ol 
them  lery  bsautiful,  and  exhibited  ia  the  Zoological  Sooiety'i 
CoUectian  at  the  Ksgent'a  Park,  hare  beeii  very  mild. 

X.  albi/roiu,  the  White-Froutad    Lemur,    may   be  takan  aa  an 

The  fur  ii  mddj  at  bconxed'gny  abovs,  nbitiali  below ;  male  with 
the  front  white;  female  with  the  aame  part  of  a  deep  gnj  and  a 
black  longitudinal  line  on  the  top  of  the  bead.  H.  Leuaa  remarka 
that  tha  female  is  the  Haki  d'AnJuuan  of  M.  QeoOVoj  St.-Hilairt^  anil 
the  Uaki  aux  Pieda  Fauvei  of  Biiuon. 


White-Fronted  Leiuur  ILemiir  albtfrtmi). 

The  bounding  elaiticity  oF  this  ipedea,  when  familiar  and  quite  at 
ita  eaae,  ia  woDderfuI.  It  pitchea,  after  a  leap  of  man;  Tarda,  ao 
lightly  aa  hardly  to  attract  the  notioe  of  the  ear  when  it  aligbta.  If 
it  take  a  leap  from  a  table  to  the  back  of  a  djataut  chair,  or  even  to 
the  upper  angle  of  ao  open  door,  it  never  mjaaea  ita  hold.  Under  the 
pointa  of  the  Gageia  are  elaatio  cuehioiii,  nhioh  no  doubt  aaajat  it  in 
performing  theis  feata.  It  ia  a  very  affectionate  animal,  and  a  moat 
amoaing  companion.  Our  limits  wiJl  not  permit  ua  to  indulge  in  an 
account  of  one  which  we  kept,  and  which  waa  auffered  to  go  at  large. 
When  tired  with  playing  about  in  the  evening,  ita  favourita  perch 
waa  on  tha  inatep  of  the  uppermoat  leg  of  his  maater,  aa  he  aat  craaa- 
legged  before  the  hrr.  Having  obtained  leave,  he  used  to  take  hia 
aeat,  wrap  hia  bov-lika  tail  round  hia  shoulders  and  back,  and  enjoy 

In  die  catalogue  of  the  'Speeimena  of  Mammalia,'  in  the  collection  of 

tha  Britiah  Museum,  the  following  apeoies  of  Lemvrida  are  found  : — 

L,  Maeaco,  the  Buffed  Lemur.    A  native  of  Madagascar. 

L.  Catta,  the  Ring-Tailed  Maoaoco.    AUo  a  native  of  Mndagaacor. 

L.  rabcr,  the  Bed  Iiemur.     From  UndegBicar. 

I/,  albifnfiu,  the  apeoiea  deacribed  above. 

L.  n-igrifroju,  the  Black-Fronted  Macauca     Madagascar. 

L.  tonmatut,  the  Crowned  Uacauco.    Madagascar. 

All  these  species  of£«niurwere1iving  in  the  gardens  of  the  Zoological 
Society  in  Brent's  Park  in  1SG2.  In  addition  to  these  the  following 
ap«eiei  are  given  in  the  Society's  lint : — 

L.  aMtmauu,  the  White-Handed  Lemur.    Madagascar, 

L.  rubrifront,  the  Bed-Fronted  Lemur.    Madagaacar. 

L.  Mongol,  Hongoiheim.    Madagascar. 

L.  Anjuimtimt,  Anjauan  Lemur.     Madagascar. 

L.  niger.  Black  Lemnr.     Uadagascsr. 

Stenopt  is  Illiget's  name  for  a  genus  of  Proii'mii,  his  third  family 
cf  hia  Booond  wder,  PoSieala,  of  ifammalia  including  the  geQem 
Lorit  and  Ifyttiubut  of  Qeoffiroy. 

Ur.  Bennett,  in  hia  'Oardeos  and  Menagerie  of  the  Zoological 
Society,'  obaerrea  that  in  an  early  memoir  on  the  family  to  which  the 
Slow-Paoed  Lemur  belongs,  M,  Qeoffroy  St-Hilaire  divided  it  for  the 
first  time  into  those  minor  groups  of  which  it  wns  moat  obviously  com- 
powd.  But  Ur.  Bennett  remarks  that  M,  Qeoffroy  hna  since  carried 
tbe  principle  of  tubdiviston  to  a  still  greater  extent  by  separating  the 
"'  w-PiLced  Lemur  from  the  slender  Lorii,  with  which  be  had  pre- 
'   1  it,  in  order  to  form  from  it  and  some  other  doubtful 


somewhat  greatar  length  of  the  nose  and  of  tbe  limbs  in  the  cne  than 
in  the  other.     For  this  reason  Mr.  Bennett  i^efen  H.  Qaof&xi^a 

older  arrangement,  and  procfeda,  in  aooordance  therewitli,  to  deacnba 
tha  Slow-Paced  Lemur  aa  a  apaoiea  of  Lorit,  which  he  oondden  to  be 
a  well-marked  and  drcnmBcribed  Datiml  genua,  differing  from  IIm 
Lemurs  of  the  same  author  in  many  highly  important  charaotttr^ 
Mr.  Bennett  adds,  that  it  ia  to  be  regretted  that  U.  Qeo&Kiy  ahonld 
not  have  applied  the  latter  name  to  the  apecies  to  which  it  waa 
originally  given  by  LionEBui,  and  to  which  alon*  it  is,  in  Mr.  Bennett's 
opinion,  in  any  degree  applicable  ;  the  Madagascar  animals  at  preeest 
comprehended  under  it  not  presenting,  ha  obaervea,  even  one  of  those 
ohanoteia  on  which  Linnsua  himself  atatea  that  his  geneiio  name  ia 
foundad. 

"  In  common  vrith  the  latter  group,"  aayi  Mr.  Bennett  in  continna- 
tion,  "theKenuj.£oriifornupartof  that  division  of  the  Quadrumanooa 
order  which  is  esaenlially  distinguished  by  an  unequal  number  or 
irregular  disposition  of  the  incisor  tooth  in  the  two  jawi ;  tarminrJ 
noa^ils  with  ainuoul  openings ;  and  a  long  aubuUto  or  siokle-shapek 
claw  upon  the  fore-ffnger  of  Uie  hinder  hands,  all  l^e  rest  of  the 
naila  being  flat  and  rounded  like  those  of  the  greater  part  of  the 
monkey!  and  of  Tinn.  The  LorU  differa  from  the  othei  genen  of 
this  family  in  baring  four  indsora  in  the  upper  jaw,  placed  in  pain 
with  a  vooant  space  between,  and  six  in  the  lower,  dincted  obliqnely 
forwards;  caniaes  of  moderate  siie;  twelve  molars  above  and  tm 
below ;  a  abort  rounded  head  and  tittle  or  no  talL  Sometimes,  it 
would  appear,  the  lateral  incisora  of  the  upper  jaw,  which  are  always 
smaller  than  the  others,  are  either  entirely  wanting  or  so  minute  aa 
not  to  be  easily  seen.  But  M.  Qeoffroy  was  enabled  to  detect  them  in 
the  identical  specimen  which  Toamser  had  declared  not  to  possess 
them  :  and  it  is  by  no  means  improbable  that  future  inrestigatora  may 
lucertain  their  existence  in  the  stuffed  individuals  sent  from  Java  1^ 
U,  Leschenhuult,  of  which  M.  Qeoffroy  has  made  a  new  species,  princi- 
pally on  account  of  the  supposed  absenoe  of  these  teeth.  In  addition 
to  these  primary  characters,  the  Zorit  ore  distinguished  by  large 
prominent  eyes,  placed  ia  front  of  the  head  and  at  no  great  diitanoe 
from  esch  other ;  short  ears,  scarcely  rising  through  the  hair  with 
which  they  are  inrested  ;  a  rough  tongue ;  nostrils  projecting  beyoud 
the  mouth  and  surrounded  by  a  naked  muzzle ;  and  thumbs  widely 
separated  from  the  fingers,  both  on  the  fore  and  hinder  hands." 

Cuvier  states  that  the  Lci-it  have  the  teeth  of  the  Maiit,  only  that 
the  points  of  the  molars  are  sharper;  a  short  muzzle  (museau  oourt 
d'un  doguin) ;  a  slender  body;  no  tail;  great  approximated  ejea ; 
and  a  rough  tongue.  Their  nourishment,  he  aaye,  ooniiats  of  inaect^ 
small  birds  or  quadrupeds ;  sometimes  their  progreeeion  is  exco-iaively 
slow,  and  their  habits  nocturnal.  Sir  Anthony  Carlisle,  he  adds,  found 
at  the  base  of  the  arteries  of  the  limbs  the  same  dirieion  into  small 
branches  as  exists  in  the  true  sloths.  To  this  part  of  their  organisation 
we  shall  presently  sUude  mors  at  large.  Curier  remarks  tbat  two 
■pecicB  are  known,  both  from  the  Bast  Indies — Le  Loiis  Paresseux,  ou 
Le  Paresaeiix  de  Bengole  (£en>w  tardigradiu,  Linn.),  and  Le  Loria 
Orile  (Z.  graeUii) ;  the  latter,  he  remarks,  baa  the  noae  more  raised 
by  a  projection  of  tbe  intermaxiltaty  bones,  and  upon  Ihii  difference 
of  the  nose  M.  Qeoffroy  has  made  of  the  first-named  speoiea  his  genua 
NgOialnu,  and  of  the  second  bis  genus  Lorit. 

M.  F.  Cuvier  assigns  the  following  dentition  {that  of  the  Qreat 
Qalngo) — 


Incisors,   - 


,         8-8  _ 
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—to  the  Small  Qalago,  the  Slender  Loris,  tha  Cingalese  Loria,  the 
Slow-Paced  Loria  or  Lemur,  nnd  the  Dwarf  Lemur,  with  hardly  more 
than  very  slight  exceptions,  which  ore  only  maaifeatod  in  the  incisora 
and  &lsa  molora. 

The  following  are  tha  generia  charactera  of  Ltnit  and  NgolieAaM, 


hari. 


L — Four  upper  iocisors  ;  ^x  lower  tncison  inclining  forwards ; 
land,  eyes  very  large,  limba  very  slender,  no  tail;  four  momnuB 

from  two  mammary  glands  only.     The  tibia  longer  than  tha 

ears  short  and  hoiiy. 
Indsors,  — ;  -""■"•■  ■    m"!.™  — 


1—1' 


:    molaia,  ° 
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Speciaa.~-1.  Lorii  QrUe,  Zorii  gracHxi,  Oeoff  ;  Le  Loris,  BufTon 
Le  Tardigndua,  Seba.    2.  Loris  de  Ct^ylon ;  Lori*  Cefiovicia,  Fiscb. 

The  lo^lity  aasigned  to  both  these  ep.eciee  ia  Ceylon ;  but,  according 
to  M.  Lesson,  neither  Oeotfroy,  Desmoreat,  nor  F.  Curier  admit  the 
second  speciea,  regarding  it  as  a  simple  variety  differing  hardly  at  all 
fiom  Xcru  pnKttii. 

jVycticeiiu. — Bead  round  ;  muzzle  short ;  eyes  very  large  ;  eail> 
short  and  hau7;  a  tail  more  or  less  long;  extremities  strong  and 
robust 

.r™  i-i.„„i._e-e_ 


Indaors,  - 


=  31  or  S6. 


The  Fpecies  ore — S.  Bengi^atM  i  H.  Javanietu ;  and  S.  Crslonieta. 
All  from  the  East  Indiea 

We  here  adopt  Ur.  Bennett's  view  of  the  subject,  and  take  the 
Slender  Loris  aud  the  Slow-Paocd  Lori%  or  Slow-Paced  Lemur,  boUi 
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of  whioh  are  eonfotindtd  br  Linnaui  nitder  tlu  wmw  of  Xmwt 
tord^^radtii,  u  flxanplw  of  the  geniu  Zorit. 

Lori*  gracUit,  the  Slaader  Lorii,  has  the  rings  prodnoed  aad  dw- 
like ;  fonbwd  high  abovs  tha  dom  ;  s&n  luce,  thin,  and  roanded  j 
body  Blonder  «nd  we«fc ;  limba  vary  long  and  BTendBr ;  thumb  on  each 
foot  more  dirtinot,  and  separate  from  the  toa;  on  tliat  and  the  three 
outmoBt  toe«  are  flat  naila ;  on  the  inlarior  toB  i^  ovbtj  foot  a  crooked 
claw ;  no  tail ;  the  bur  on  tbe  body  uniTeiBally  abort  and  delicately 
Hoft ;  the  ooloor  on  the  upper  pert  tawny,  beue«th  whitigb,  epaoe  round 
the  e^ea  duakj;  on  the  head  ia  a  dark-ahaped  spot  wiUi  Uie  end 
pointing  to  the  intenal  between  the  eyea,  Iianf^  from  the  tip  of 
the  noae  to  the  aniu  only  eight  inehea. 

Pennant,  whose  deuription  we  have  giren,  itatea  that  notwith- 
standing the  epithet  (tardigradum)  given  in  Seba,  who  baa  figured  tjis 
animal  (male  and  fetnale)  in  Uie  S5th  plate  of  hia  Grat  vdume,  tha 
Slender  Lemur  ia  very  active,  aaoanding  treae  moat  nimbly,  and  having 
the  aotiona  of  an  ape.  "  If,"  asya  Pennant,  "  wo  credit  Seba,  tbe  male 
climba  the  treea  and  taatea  the  fruita  before  it  preaenta  them  to  itt 
mate."  Beba  bimaelf  obaervea  that  the  epithet  'tardigradum'  ia 
miaapplied.  Othara  ear  that  it  ia  a  melanoboly  animal,  ailant  and  very 
alow,  aleeping  in  the  day  and  only  awaking  in  the  eToning,  and  living 
on  iiuocta,  fraila,  and  egga.  There  ia  a  Uving  apecimen  in  the  gardoni 
of  the  ZookigiotI  Sooiaty,  Begent'a  Park,  London. 


BknAcT  Lorli  (£arli  «nuW>). 

Ji.  tardigradta,  tJieSlowPaoed  Lemur.— The  moat  aoonrate  deaoiip- 
tion  known  to  u>  ia  that  given  by  Mr.  Bennett : — "  The  Slow-Paoed 
Lemur,"  he  aaya,  "  ia  an  animal  of  amall  aice,  acarcely  et^ual  to  that 
at  a  cati  Tbe  largest  individual  yet  noticed  appeani  to  be  that  asen 
by  Pennant,  who  aCates  ita  length  at  no  leas  than  IS  inehea  &om  the 
noae  to  the  extremity  of  ita  back.  Ita  proportiona  are  abort  and 
thick-aet ;  and  the  apparent  clumiineaa  of  ita  form  ia  much  increased 
by  tha  manner  in  which  it  uaually  oontracta  Itaelf  into  a  kind  of  ball 
Ita  head  ia  broad,  flat,  and  rounded,  with  a  aligbtly  projecting  and 
pointed  muzzle,  in  which  tbe  noatrila  are  perforated  laterally.  Ita 
ejtm  are  lane  and  perfectly  orbisular,  and  fumiBbed  with  tranaveraa 
pupila  capable  of  being  entirely  oloaed  during  tbe  day,  and  of  being 
very  largely  dilated  at  night ;  their  iimer  canlJiua  ia  situated  ao  low 
ttnrarda  the  noae  that  the  motion  of  the  eyalida  appean  to  take  plaoe 
in  a  diagonal  instead  of  a  boHzontal  direction.  Tbe  ears  are  abort, 
Rimid,  widely  open,  but  buried  in  the  fur ;  and  tbe  tail  ia  merely  a 
'"''"nentof  a  few  lines  in  length.  Tbe  biudor  limba  are  oonaiderably 
IF  than  tha  fore.  Tbe  whole  of  tbe  body,  with  tbe  exception  of 
Ue  muzzle  and  hands,  is  thickly  invested  with  long  cloee  woolly  bair 
of  a  deep  aahy  gray  with  aomething  of  a  browmah  tinge.  A  deep 
brown  or  chestnut  band  paaaes  along  Uie  middle  line  of  the  back,  and 


stripe  dividea  on  the  head  into  twu  branches,  each  of  which  ia  agun 
aubdlvided,  the  posterior  division  passing  tnoaveraely  acroaa  the 
forehead  and  inclosing  tha  ear,  tha  anterior  crossing  the  eye  obliquely 
and  extending  to  the  angle  of  the  mouth.  Between  the  two,  above 
tha  outer  angle  of  tbe  eje,  is  a  large  white  spot.  Each  of  tha  ^ea  is 
anmmnded  by  a  ring  of  dusky  black,  between  which  a  narrow  white 
line  pasaea  &om  tbe  back  part  of  the  bead  to  the  tip  of  the  noae, 
wlii<£,  irith  the  exception  of  tbe  naked  muzzle,  is  also  white.  The 
latter,  together  with  the  naked  parte  of  the  bands,  is  of  a  livid  fieah- 
coloor  i^h  a  tinge  of  black.  On  the  under  aurfiice  the  fur  ia  of  a 
lighter  gray  than  above." 

There  are  some  parts  of  the  organiaation  of  this  animal  that  reqoire 
more  parlionlar  notioe. 

Sir  Anthony  Carlisle  ipjeoted  tlM  artarial  ijatem  of  ft  Zemw  (ordi-. 
lui,  Htm.  my,  tol.  ul 
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jnidtu^  aud  upon  traoing  tha  course  of  the  veaaels,  BO  ■*  to  makea  dried 
prepantdon,  which  ia  now  in  tha  Muaeum  of  the  Boyal  College  of 
Sn^eont  in  London,  he  found  that  an  nsuaual  appearance  of  diitri- 
bntioQ  was  exhibited  by  the  large  trunks  of  the  aubclavian  and 
external  iliao  arteries.  He  shows  that  immediately  aflar  tbe  anbcla' 
vian  has  penetrated  the  axilla,  it  ia  divided  into  S3  equsl-aized 
c^linden,  which  surround  the  principal  trunk  of  the  artery,  here 
diminished  in  aiae  to  an  inoonaidarahle  veaael.  These  cylindrical 
arteriea,  he  observea,  accompany  each  other,  and  divide  with  tha  ulnar 
and  radial  branchea,  being  distributed  in  their  route  upon  tha  muadea, 
each  of  which  haa  one  of  theae  oylindera.  The  other  branches,  for 
example  tbe  radial  and  ulnar,  proceed  like  tbe  arteries  in  general, 
disparaing  tbemaelvea  upon  the  akin,  tha  membnnes,  joints,  bone^ 
tc,  in  an  arboreaoent  form.  The  iliao  artery,  be  telle  ua,  dividea  upon 
the  maivln  of  the  pelvia  into  upwards  of  20  equal^sized  cylinder^ 
BurroundiDgthemam  trunk,  aadeaoribed  in  the  axillary  artery;  theae 
veasela  are  also  finally  diabibated  as  ui  tbe  upper  extmmity ;  the 
cvlindera  wholly  upon  the  muadea,  and  the  arborosoent  branchea  on 
all  the  other  parte.  Tbe  oyliodncal  arteriea,  he  adds,  do  not  divide 
into  equal-siied  cylinder^  but  are  distributad  aa  in  the  generality  of 
animata. 


gknr-Paosd  Lamar  [Lorii  (VyUicxlai] 

Bir  Anthony  ooncludee  by  observing  that  it  would  b«  of  loma 
importance  in  physiology  to  ascertain  whether  the  other  slow-moving 
quadrupeds  have  any  peculiar  arrangement  of  the  arteries  of  tboaa 
hmba.  This  aolitaiy  fact,  be  remarks,  is  hardly  sufficient  for  tha 
foundation  of  any  theoretical  explanation  of  the  slow  movement  of 
these  musoles  :  if  however  it  abould  be  corroborated  by  ajmilar  dr- 
cumatanoea  in  other  animals,  he  thinks  that  a  new  light  may  be  thrown 
upon  mnacalar  motion,  by  tracing  a  connection  between  the  kind  of 
action  produced  in  a  muaole,  and  the  condition  of  ita  vaaoolarity  or 
supply  of  blood 

Ur.  Baird,  in  bis  interesting  paper  in  the  ■  Magazine  of  Nat.  Hist,' 
voL  L,  1S29,  remarks  thst  all  the  known  ManuruUia  oloae  their  eyelids 
in  a  direction  upwards  and  downwards,  and  in  general  the  upper 
eyelid  is  the  one  passessing  the  greatest  degree  of  motion.  He  found 
however  that  in  Ms  Blow-Paced  Lemur  the  eyelidi  were  brought 
together  in  a  diagonal  direotjan,  or  outwarda  and  inwards,  wtuch 
gave  tbe  fcTiimal  at  the  moment  of  Bhuttin^  ita  eyea  a  moat  peculiar 
look.  It  was  the  under  or  outer  eyelid  Uiat  had  tbe  greatest  degree 
of  motion,  the  upper  or  inner  one  being  almost  flxed  ;  and  be  ooncludaa 
that  the  orbicularis  ocnli  muat  be  very  powerfuL  After  the  death  of 
the  imiTt|ii.l,  and  when  Mr.  Baird  had  left  this  country  on  a  aecond 
voyage  to  India,  the  eye  waa  disaectdd  by  Dr.  Knox,  who  found  that 
the  peculiar  movement  of  the  eyeUda  above  deacribed  did  not  depend 
on  any  peculiar  structure,  but  merely  on  the  greater  degree  of  etniigth 
of  the  orbiculnria  moaole. 

Ur.  Baird  slao  obeerved  another  peculiarity  in  the  apedea.  "  Beneath 
the  tongue  proper,"  sayi  he,  "  if  I  may  ao  call  it,  which  ja  somewhat' 
like  that  of  the  cat,  though  not  rough,  is  another  tongue,  white- 
coloured,  narrow,  and  very  pharp-pointed,  which  he  projecta  along  with 
the  other  one  when  he  ^ta  or  drinks,  though  he  baa  tbe  power  of 
retaining  it  witiiin  his  mouth  at  pleaaure."  Ur.  Baird  however  had 
not  been  able  to  aee  any  particular  puipose  to  which  be  applied  it ; 
hut  he  aaw  him  use  this  double  tongue  when  eating  flies,  of  which  he 
was  exceedingly  fond,  anapping  them  up  moat  eazerly  wbeu  presented 
to  him,  and  catching  tbnn  bimaelf  when  they  were  reposing  in  the 
evening  upon  the  wbUi  of  the  mom. 

Little  or  nothing  oertain  appeaia  to  be  known  of  the  habita  of  the 
Slow  Lemur  of  Bengal  in  a  atala  of  nature  eioapt  as  they  may  be 
inferred  &out  thoae  whioh  it  Mhibit*  in  captivity.    In  thia  l^tet  «Ute 
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many  good  obflerren  haye  narrowly  watched  ifc,  and  haye  recorded 
fheir  obeenrationg. 

Vosmaer  reoeiyed  one  in  June  1768,  and  kept  it  in  hu  chamber. 
It  slept  all  day  till  the  eyening,  not  waldng  (it  being  summer)  till  half- 
past  eight.  It  was  shut  up  in  an  oblong  cage,  secured  with  iron  bars, 
and  constantly  slept  sitting  on  its  hinder  parts  dose  to  the  bars,  with 
its  head  brought  forwards  between  its  fore-feet,  which  were  bent 
against  its  belly.  In  this  attitude  it  held  on  strongly  to  the  wires  with 
its  hind  feet^  and  often  by  one  of  the  anterior  feet  as  well,  which 
induced  Vosmaer  to  think  that  the  animal  ordinarily  slept  in  trees 
attached  to  the  branches.  When  awakened  it  moyed  yery  slowly, 
and  always  the  same  from  the  commencement  to  the  end,  dragging 
itself  from  bar  to  bar,  grasping  one  aboye  with  its  fore  foot  or  rather 
hand,  and  not  quitting  its  hold  till  it  had  alowly  but  yery  powerfully 
seized  another  with  one  of  ita  anterior  feet  or  hands.  The  same 
slowness  marked  its  creeping  on  the  ground,  along  which  it  dragged 
one  foot  after  the  other,  as  if  it  had  been  panilytic.  In  this  mode  of 
progression  it  raised  ita  body  but  yery  little,  so  uttle,that  as  itdramd 
itselif  forward  the  belly  was  frequently  not  more  than  the  breadtn  of 
a  finger  from  the  ground.  It  was  yain  to  attempt  to  driye  it  by  putting 
a  stick  through  the  bars ;  for  it  would  not  quit  its  hold,  and  if  pushed 
too  roughly,  its  only  defence  was  biting  the  stick.  As  the  eyening 
approached  it  awaked  by  degrees,  like  one  whose  sleep  is  broken  after 
long  watching.  Its  first  care  was  to  eat,  for  the  day  had  been  dedicated 
to  repose.  After  its  repast,  which  it  dispatched  with  oomparatiye 
celerity,  the  remains  of  its  former  meal  were  eyacuated.  The  fsscea 
were  in  small  pellets  like  sheep's  dung,  and  the  urine  had  a  strong 
disagreeable  odour.  The  searcaptain  who  brought  it  oyer  stated  that 
it  fed  on  rice  boiled  yery  thick,  and  that  it  had  neyer  been  seen  to 
drink. 

Vosmaer,  impressed  with  the  belief  that  his  animal  would  not  refuse 
a  different  sort  of  food,  gaye  it  a  leafy  lime-tree  sprig :  this  it  rejected. 
Fruits,  such  as  pears  and  cherries,  were  more  to  its  taste.  It  willingly 
ato  dry  bread  and  biscuit ;  but  if  dipped  in  water  would  touch  neither. 
When  o£fered  water  it  smelt  it,  but  drank  not  Eggs  were  a  fayourita 
diet.  **  n  aimoit  k  la  fiireur  lea  mufs,"  are  the  words  of  Vosmaer, 
who,  concluding  from  its  appetite  for  eggs  that  it  would  eat  birds, 
gaye  it  a  liye  sparrow,  which  it  instantly  killed  with  a  bite,  and  ate 
the  whole  yery  greedily.  He  gaye  it  a  Uye  cockchafer,  to  try  whether 
it  would  eat  insects :  it  took  the  offering  in  its  paw,  and  deyoured  it 
completely.  Vosmaer  afterwards  gaye  it  a  chaffinch  (pinoon),  which 
it  ate  with  much  relish,  and  afterwards  slept  for  the  remamder  of  the 
day.  He  often  saw  it  still  awake  at  two  hours  past  midnight;  but 
from  half-past  six  in  the  morning  its  sleep  was  so  sound  that  its  cage 
might  be  cleaned  without  disturbance  to  its  repose.  If  forcibly  aw&ed 
during  the  day  in  order  to  teize  it,  it  was  yezeid  and  bit  the  suck ;  but 
with  a  yeiy  slow  motion,  repeating  the  cry  'ai,  ai,  ai,'  drawing  out  the 
ai  each  time  into  a  plaintiye,  languid,  and  trembling  note,  in  the  same 
manner  as  is  reported  of  the  American  Sloths.  When  it  was  tiius 
harassed  for  a  lon^  time,  and  thoroughly  roused,  it  crawled  two  or 
three  times  round  its  cage,  and  then  slept  again. 

The  specimen  obseryed  by  Sir  William  Jonea  was  a  male,  as 
Vosmaer's  appears  to  haye  been;  and  Sir  William  thus  gracefully 
describes  its  habits: — "In  hia  manners  he  waa  for  the  most  part 
gentle,  except  in  the  cold  season,  when  his  temper  seemed  wholly 
changed;  and  his  creator,  who  made  him  so  sensible  of  cold,  to 
which  he  must  often  haye  been  exposed  eyen  in  his  natiye  forests, 
gaye  him,  probably  for  that  reason,  his  thick  fiir,  which  we  rarely 
see  on  animals  in  these  tropical  climates :  to  me,  who  not  only 
constantly  fed  him,  but  bathed  him  twice  a  week  in  water  accom- 
modated to  the  seasons,  and  whom  he  clearly  distinguished  frt>m 
others,  he  was  at  all  times  grateful ;  but  when  I  disturbed  him  in 
winter,  he  was  usually  indignant,  and  seemed  to  reproach  me  with 
the  uneasiness  which  he  felt,  though  no  possible  precautions  had  been 
omitted  to  keep  him  in  a  proper  degree  of  warmth.  At  all  times 
he  was  pleased  with  being  stroked  on  the  head  and  throaty  and 
frequently  suffered  me  to  touch  his  extremely  sharp  teeth ;  but  at  all 
times  his  temper  was  quick;  and  when  he  was  unseasonably  disturbed, 
he  expressed  a  little  resentment  by  an  obecure  murmur,  like  that  of  a 
squirrel,  or  a  greater  degree  of  displeasure  by  a  peeyish  cry,  especially 
in  winter,  when  he  waa  often  as  fierce,  on  being  much  importuned^ 
as  any  beast  of  the  woods.  From  half  an  hour  i^ter  sunrise  to 
half  an  hour  before  sunset  he  alept  without  intermisaion,  rolled  up 
like  a  hedgehog;  and,  as  soon  as  he  awoke,  he  began  to  prepare 
.himself  for  the  labours  of  his  approaching  day,  licking  and  dressing 
himself  like  a  cat,  an  operation  which  the  flexibility  of  his  neck  and 
limbs  enabled  him  to  perform  yery  completely :  he  waa  then  ready 
for  a  slight  breakfast,  after  which  he  commonly  took  a  abort  nap ; 
but  when  the  sun  was  quite  set^  he  recoyered  all  hia  yiyacity.  His 
ordinary  food  was  the  sweet  fruit  of  this  country ;  plantains  always, 
and  mangoes  during  the  season;  but  he  refused  peaonea,  and  was  not 
fond  of  mulberries,  or  eyen  of  guaiayas :  milk  he  lapped  eagerly,  but 
waa  contented  with  plain  water.  In  general  he  was  not  yoradous, 
but  neyer  appeared  satiated  with  giaashoppers,  and  passed  the  whole 
night,  while  the  hot  season  lasted,  in  prowhng  for  them :  when  a 
grasshopper,  or  any  insect,  alighted  witlun  his  reach,  his  eyes,  which 
he  fixed  on  his  prey,  glowed  with  uncommon  fire ;  and  haymg  drawn 
himself  back,  to  spring  on  it  with  greater  force,  he  aeiased  his  yictim 


with  both  his  fore  paws,  but  held  it  in  one  of  them  while  he  deyoured 
it  For  other  purposes,  and  sometimes  eyen  for  that  of  holding  hia 
food,  he  used  aU  his  paws,  indifferently,  as  hands,  and  fiiequently 
grasped  with  one  of  them  the  higher  part  of  his  ample  cage,  while 
his  three  others  were  seyerally  engaged  at  the  bottom  of  it ;  but  the 
posture  of  which  he  seemed  fondest  was  to  ding  with  all  four  of 
them  to  the  upper  wires,  hia  body  being  inyerted ;  and  in  the  eyening 
he  usually  stood  erect  for  many  minutes,  playing  on  the  wires  with 
hia  fingers,  and  rapidly  moying  his  body  from  aide  to  aide,  as  if  ho 
had  found  the  utility  of  exercise  in  his  unnatural  state  of  oonfine- 
ment  A  little  before  day-break,  when  my  early  houra  gaye  me 
frequent  opportunities  of  obserring  him,  he  seemed  to  aolicit  my 
attention ;  and  if  I  preaented  my  finger  to  him,  he  licked  or  nibbled 
it  with  great  gentleness,  but  eagerly  took  frttit  when  I  offered  it^ 
though  he  seldom  ate  much  at  his  morning  repast :  when  the  day 
brought  back  the  night,  his  eyes  lost  their  lustre  and  atrength,  and 
he  composed  himaelf  for  a  dumber  of  10  or  11  hours.  ....  Hy 
little  friend  was,  upon  the  whole,  yery  engaging ;  and  when  he  waa 
fbund  lifdeaa  in  the  same  posture  in  which  he  would  naturally  haye 
dept,  I  consoled  myself  witn  bdieying  that  he  had  died  without  pain, 
ana  Uyed  with  aa  much  pleasure  aa  he  oould  haye  enjoyed  In  a  state 
of  oaptiyity." 

Mr.  Baird,  in  the  paper  aboye  quoted,  giyea  an  account  of  one  of 
these  Loria  (loeris,  a  down,  Dutcn;  name  in  Ceylon,  according  to 
that  gentleman).    Mr.  Baird's  specimen  waa  a  male,  and  waa  obtained 
at  Pulo-Penang  (Prince  of  Walea's  Island).    When  Mr.  Baird  wrote, 
he  had  been  in  possesaion  of  the  animal  upwards  of  nine  months. 
Its  food  consisted  of  fruit  and  small  animals,  such  as  birds  and  mice. 
The  plantain  waa  the  fruit  of  which  he  was  the  most  fond,  and  waa 
the  onl^  food  Mr.  Baird  saw  him  eat  when  he  first  got  him  into  his 
possession.    The  necks  of  fresh-killed  fowls  formed  Sie  major  part  of 
its  sustenance  during  the  yoyage.    It  waa  particularly  fond  of  small 
buds :  these,  when  put  into  his  cage,  he  killed  speedily,  and,  stripping 
off  the  feathers,  soon  deyoured  them,  eating  the  bones  aa  well  as  the 
flesh.    Veal  waa  preferred  to  all  other  butcher^s  meat,  and  it  waa 
fond  of  eggs ;  meat  boiled,  or  otherwise  cooked,  it  would  not  touch. 
Sugar  appeared  to  be  grateful  to  its  palate,  and  it  ate  gum-arabic 
"  Aa  flesh  is  not  always  to  be  had  quite  fresh  (the  only  state  in 
which  it  is  acceptable  to  him),  he  haa  for  some  time  past  been  fed 
upon  bread  sopped  in  water,  and  sprinkled  with  sugar ;  this  he  eata 
readily,  and  seems  to  relish  it  mucL    M.  Vosmaer  mentions  that  hia 
animal  eat  dry  biscuit,  but  refiiaed  it  if  moistened  with  water ;  neither 
would  it  oyer  taste  water.    This  is  completely  at  yariance  wiUi  the 
habits  of  my  animal,  for  he  not  only  eata  moistened  bread,  but  lapa 
water  like  a  oat    Wlien  food  is  presented  to  him,  if  hungry,  he  seizes 
it  with  both  hands,  and  letting  go  with  his  right,  holda  it  with  hia 
left  all  the  time  he  is  eating.    Frequently,  when  feedings  he  graspe 
the  bars  in  the  upper  part  of  his  cage  with  his  hind  paws  and  hanga 
inyerted,  appearing  exceedingly  intent  upon  the  food  he  holds  fast  in 
the  left  hand,    fie  is  exceedingly  fond  of  oranges  ;''^in  thia  the 
animal  resembled  a  domesticated  Lemur  cUbifrom  once  in  our  poasea- 
don; — *'  but  when  they  are  at  all  hard,  he  seems  yery  much  puzded 
how  to  extract  the  juice.    I  haye,  upon  such  an  occasion,  seen  him 
lie  all  his  length  upon  his  back,  in  the  bottom  of  hia  cage,  and,  firmly 
grasping  the  piece  of  orange  with  both  hands,  squeeze  the  juice  into 
his  mouth."    Mr.  Baird,  after  noticing  the  cry  mentioned  by  Vosmaer 
and  Sir  W.  Jones,  saya,  "  When  the  cat  annoys  him,  which  she  doea 
yery  firequently  by  leaping  oyer  him,  he  repeats  the  cry  nearly  a 
dozen  times :    it  is  dways  howeyer  expressiye  of  anger.     He  haa 
also  another  sort  of  cry  expresdye  of  eagerness  to  obtun  anything : 
this  ia  much  gruffer  in  sound,  not  shrill  nor  loud,  but  apparently 
made  by  forcing  the  air  out  of  his  nostrils.    He  likes  much  to  be 
stroked  under  the  chin  and  throat,  and  dao  under  the  arms,  turning 
his  head  round  to  the  hand  like  a  cat,  and  lifting  bis  arm,  stretching 
it  out  beyond  his  head.    Though  not  a  yeiy  sendble  animal,  he  ia 
still  eyidently  capable  of  feeling  kindness  and  showing  resentment 
He  allows  his  throat  and  fore  arms  to  be  stroked,  but  refuses  to  let 
the  same  liberty  be  taken  with  his  lower  limbs.    For  some  time  while 
in  China,  a  little  Chinese  dog  was  his  companion,  sleeping  in  the 
same  cage  with  him ;  and,  with  the  exception  of  a  few  occadonal  jars, 
they  liyed  yery  comfortably  together.    As  the  dog  grew  up  howeyer 
they  were  separated.    A  cat,  the  only  animal  in  3ie  house  besides 
himself,  has  made  many  oyertures  to  Mm,  and  when  he  ia  allowed  to 
get  out  of  his  cage,  he  is  followed  up  and  down  the  room  by  his 
feline  companion,  who  eyidently  wishes  to  mi^e  him  her  playfellow. 
Any  undue  familiarities  howeyer  on  her  part  are  met  with  an  imme- 
diate repulse  from  him;  and,  one  time,  when  patting  him  rather 
incautioudy  with  her  foot,  he  bit  her  so  8eyerely,that  ehe  now,  though 
eyidently  wishing  to  be  on  ^ood  terms  with  him,  keeps  at  a  safe 
distance.     This  same  cat  haa,  since  this,  become  more  familiar. 
Though  not  daring  to  approach  him,  she  follows  him  whereyer  ho 
goes,  to  his  great  annoyance,  and  renders  herself  an  object  of  hia 
abhorrence.    He  cries  out  on  her  approach,  and  is  sadly  tantalised  by 
her  playful  trick  of  leaping  oyer  hun.    He  seems  to  be  rather  a  aocid 
animd  notwithstanding.    A  large  japanned  tray  attracts  a  good  ded 
of  hia  attention.    Seeing  hia  image  reflected  in  it,  he  wdka  before  it, 
and  triea  to  grasp  his  own  image.    Finding  his  efforts  ineffectud,  he 
imitates  the  action  of  the  child,  by  peeping  behind  it^  with  expectation 
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to  BM  tbe  objaol  there.  Before  •  boUng-gUu  he  ahowi  Uie  uune 
regsid  Rud  ouriomt;."  In  moat  leapeota,  the  rat  of  ISi,  Bucd'a 
deeoription  ■greee  inth  tboae  of  ToamMi  snd  Bir  W.  Jodcb. 

H.  D'ObwrnTills's  memoii  u  verv  intereatmg,  but  offen  no  diffar- 
•aeea  suffideDt  to  jiuti^  the  insertion  of  hli  kocount  of  hii  ipecimei] 
•t  leogtb.  The  Uttle  uumMl,  which  eqjojed  compantits  liberty, 
being  Boffered  (o  go  kt  Wge,  i.ppewed  to  him  to  be  veiy  mn^ 
kttMlied.  He  used  to  oaivn  it  titer  giving  it  food  j  uid  the  nuuki  of 
aenaibiliW  upon  the  put  of  hii  favourite  nvre,  taking  the  end  of  his 
huid  ud  praMdng  it  to  ita  boaom,  fixing,  at  the  nms  time,  its  half- 
opened  eyee  upon  hiii 

One  Out  Fomant  Mir  in  London,  alept  holding  fut  to  the  wires  of 
ita  ciga  with  ita  olawi,  oa  above  described,  and  he  atatea  that  th« 
inhabitanto  of  Bengal  call  tJie  ■'^■"i*'  Chirmundl  Billj,  or  Baahfiil 
Bill;.  Sir  W.  Jons  nya  of  it,  "  The  Pandita  know  little  or  nothing 
of  Uia  animal :  the  lower  Hindooe  of  this  province  generally  rail  it 
Lajjdbdnar,  or  the  Baahful  Ape;  and  the  Muuulmaiu,  retaining  the 
■euee  of  tbe  epithet,  give  it  the  absurd  appellatian  of  a  eat ;  but  it 
ii  nuther  a  cat  nor  tuhfdl;  for  thoogh  a  Pandit,  who  law  my  Lemuc 
by  dajJight,  remaned  that  ha  was  LajjUu,  or  modeit  (a  word  which 
Uie  Smdooa  wply  to  all  aenutiva  plants),  yet  he  only  seemed  baahful, 
while  in  fact  ns  was  dinisight«d  and  droway ;  for  at  night,  as  you 
Bse  by  hia  figure,  he  had  open  eyes,  and  as  much  boldnesa  as  any  of 
the  LoMtrtt  poetical  or  Linnean." 

In  a  state  of  nature  there  oan  be  no  doubt  that  ita  hkbita  are,  for 
the  most  part,  arboreal ;  and  that  it  tskaa  Ita  prnr  by  nigb^  aeiung 
that  which  is  living,  such  as  small  birds,  mioe,  and  toseota,  by  aurpriae, 
probably  whilst  they  are  Bleeping;  and  ynjlDg  ita  diet  by  bafiiig 

"As  to  hta  oountiy,"  saya  the  antlkor  last  quoted,  "  the  fint  of  the 
^ledea  that  I  saw  m  India  was  in  the  district  of  Tipn,  propariy 
Tripnn,  whither  it  had  been  biou|ht^  like  nlius  bom  the  Omxdw 
Uountainai  and  Dr.  AndsiBon  infonns  me  that  it  Is  (bond  in  the  woods 
on  the  coast  of  Coromandel ;  another  has  been  aant  to  a  membec  of 
OUT  Bodety  from  one  of  the  eHtem  iaiea  ( and  though  the  Loris  may 
bo  a  native  of  SiUn,  jet  I  cannot  agree  with  U.  de  Bufibn  that  it  la 
Qie  minute,  aooiaUe,  and  da«ale  aDlmil  moitioiMd  by  TherMiat,  ' 
which  it  rasemblea  neither  in  tiM  nor  dispoeitiMi.'' 

It  has  been  found  in  other  partaol  the  peninBola  of  Hindottan; 
and  in  Java,  Fenaug,  and  Ceyliui. 


Sknll  ud  Teelh  of  Oalafo  Jfuloli.  Bmitli. 
■Bt  view  of  iknll ;  I,  back  vln  of  Hina ;  i,  Utenl  d 
utrrlei  portion  of  upper  Jaw ;  t,  iitenl  view  of  loi 


digit  of  the  hind  Ibet,  which  i«  armed  with  aahaip  subulate  daw ; 


ttelh  i  t,  lover  Jaw.    Botb  Ognm 


of  soft  fruits,  and,  from  the  structure  of  the 
teeth,  probably  of  insects  also.  They  are  fond  of  vegetable  goto,  and 
their  latge  ean  ara  said  to  be  doMd  when  they  BUep,but  to  be  opeiied 
upon  their  hearing  the  least  noise. 

0.  UeMi,  SaUL — The  upper  parti  of  the  fand  and  neck,  the  back, 
the  tides  of  the  body,  and  the  ontei  and  hinder  mirtaoas  of  tiia 
extremities  are  intermediate  between  a  pead  and  yeHowish'giay  colour ; 
Iha  back  is  finely  brindled,  from  the  dan  ooloor  of  tbe  baaal  portion  of 
the  fiir  being  here  and  there  seen  through  the  snifaoetintB;  the  extra- 
mitiaa  are  ofa  lighter  hue  than  the  other  parts  enumerated,  and  tleir 
outer  and  hinder  aurfkcee  am  distinctly  tinted  with  yellow;  themiddlaof 
tbe  face,  the  lipe,  the  eidee  of  the  head,  below  and  behind  the  eyea, 
the  chin,  throat,  abdomen,  and  the  upper  sur&ce  of  the  fingers,  wMte; 
inner  surfaces  of  extremities  white,  tmged  with  yellovr.  Tail  glossy; 
the  colour  intermediate  between  yellowuh-hrown  and  cochineal  red ; 
the  fur  is  throughout  of  the  same  colour ;  that  of  the  other  parts  is  a 
dark  slateMM>lour  eictnit  at  and  near  its  Bur&ce.  Ears  Sesh-ooloured ; 
and  the  down,  which  is  very  eparingly  scattered  over  their  outer 
surface,  is  pure  white.  EyM  deep  topaa  yellow;  the  pelma  of  the 
hands  and  under  surface  of  the  fingers  are  of  a  fieahnjolonr  tinged 
with  brown.  Kgnre  slender  and  elegant  Head  broiad,  SttbglobiJar, 
and  anteriorly  teiminatad  by  a  abort,  high,  and  almoat  pointed  noaet 
Ears  large,  bai«,  and  patulous,  thnr  tips  lathar  narrow  and  slightly 
rounded ;  ths  outer  maisin  of  each  ear  haa  two  faint  emarpnation^ 
and  the  internal  or  anterior  aorfice  of  each  is  diatinctly  maAed  with 
four  or  more  bansverae  ridgee ;  the  eyeballs  and  the  pupila  large ; 
anterior  extavmitiea  short  and  slender;  poaterior  on«  long,  rather 
robust,  and  «Kih  is  terminated  by  four  fingers  and  an  opposable 
thumb,  the  tips  of  wMoh  are  dilated  and  depressed ;  the  nsjl  of  the 
forefinger  of  each  of  the  hinder  extromitjee  is  narrow,  oonvei,  oond- 
derebly  elongated  beyond  the  soft  parts,  and  obtusely  pointed ;  all  the 
other  nails  both  of  the  anterior  and  poetsrior  extremities  smaiU,  thin, 
flat,  roundish  or  ovate  in  form,  and  not  extended  to  the  points  of  the 
fingers.  Tail  cylindrical,  alender  (awards  the  bese,  much  thicker 
towards  and  at  Iha  tip,  which  Brises  from  the  fur  being  longer  on 
those  parta.  On  the  head,  body,  and  extremitiea,  the  aoverinit  ooo^bIb 
of  a  Tel7  fine  short  woolly  fiir,  whidl  on  the  tail  and  the  upper 
aurfioe  of  the  fingers  is  rather  hanhar.  Palm  of  the  hands  and  under 
surface  i^  the  fingers  naked.  (Smith.)  Length  trmn  noee  to  lip  of 
the  t^,  16  inches.  It  is  found  in  Southern  Africa,  and  probably 
Western  Africa. 

The  first  spedmens  observed  by  Dr.  Smith  were  upon  trees  close  tu 
the  Limpopo  Biver,  in  about  IS*  S.  let,  and  &am  that  paiallal  ha 


.    obMTTa  otiien  u  the  expedition  tiBTdled.    Thty  ware 

rtrj  aotiTe,  ipringlDg  &am  brvaoh  to  branch  sod  tree  to  tree  with 
•Ktnordinaiy  faoli^,  and  always  leized  the  branch  on  whioh  Ui«; 
Intended  to  reat.  In  their  nunnera  thej  coiuiderablj  lewmbled  the 
monkeji,  paiticuUrly  ID  grimaces  and  geiticulations.  Aooording  ' 


.  .  .  _  .  _ii  the  nat  which  it  hoa  formed 
the  toika  of  bnnche*  or  in  mTities  of  decayed  tree* ;  and  in  the«e 
neeta,  oonatrncted  of  notl  grose,  the  femalea  bring  forth  and  rear 
tileir  yotmg  (genanlij  two  at  a  birth).  Dr.  SmiUi  itatea  that  the 
food  of  the  Mohali  ootuaxta  prindpaUy  of  pulp;  froita,  tl>ouj;h  there 


UeheU  iaalapa  MohttS). 

Dr.  Smith  for  the  n»Koi»  itattd  In  hii  mric,  conriden  thia  anint&l 
different  &om  0.  Sm^alavit.  He  gttei  an  elaborate  anatomical 
deaoilptian  and  good  figure*  of  the  more  important  and  intereoUag 
parte  of  thia  animal. 

In  the  'BritiahMQienni  Catalogue'  the  following;  apaoie*  of  Qalago 


9.  SentgaltiuU,  the  Senegal  Gtelego,    T^om  Qunbia,  Weatein  AMotL 
S.  AOria,  the  Block  Oal^.    From  Fernando  Po. 
9.  ntiMT,  the  Little  OaUeo,    From  MadagiuiCAT. 


''  1-1  • 


••3-3^' 


(decliTea) ;  Uw  oaninea  oonio,  compreaed,  with  the  anterior 
poeterior  maigilia  aoate ;  the  fint  upper  molar  amolleat,  the  aecond 
brgec.  and  both  oonio ;  the  third  aontelj  tubercolate,  the  tuberclei 
being  two  eitenially  and  one  internally ;  the  fourth  like  tiia  preceding, 
ita  internal  tubercle  rather  laiger  than  the  reat  (ahaent  in  the  young 
n»ecimen) ;  tbe  lower  molaia  oonuit  of  two,  conic  and  equal,  and  a 
third  eiternall;  acutely  Utaberenlatad,  and  one  internal  tubercle;  the 

P.  Qenffroyi  (Bennett)  ia  of  a  cheetnut  oolour,  paler  below,  with  a 
few  a*h.colour«d  hain  inteiapemd  ;  fleece  woolly.  It  ia  a  natiT*  of 
Sierra  Leone.  A  lire  apeoimen  of  thii  animal  eziata  in  the  Oardena 
of  the  Zoological  Socie^  of  London. 

Hr.  Bennett  giiea  the  following  aa  the  aynonyma  of  thia  highly- 
inteieiting  animal : — Potto,  Boaman  ('  Quin.,'  ii.  3S,  Na  i  I) ;  Zentw 
PoUo,  QmeL  (Lino.. '  Sfat.  NaL,'  12  T) ;  Syctieibut  Potto,  QeaK  ('Ann. 
l[tie.,'iiz.  16CT);  (Tolt^  AiinunRi  (Deem., 'Momm.,' IM,  Ko.  127  T); 
and  deacribea  the  head  aa  rounded,  with  a  projectiDg  muiale ;  the 
noatrila  lateral,  nnall,  sinuona,  with  on  intermediate  grooTe  extending 
to  the  upper  lip  ;  the  tongue  rough  with  minute  pa^olke,  rather  large, 
thin,  and  rounded  at  the  tip,  and  foniiahed  beneath  with  a  tongue- 
like appendage,  which  i<  ahortw  than  the  (ongoe  iteelf,  -'' 


LBONHABDITK 


.^ .    The  ayea  ars  small,  round,  aomewhat  li        ,  .     . 

eara  moderate,  open,  and  slighUy  hur;  both  within  and  withoot ;  tb* 
body  nthar  alender,  and  t^  Bngera  moderately  loi^.  The  index  od 
the  foiBhsnda  is  eioeaaively  ahort,  the  firat  phatoni  being  conoealed, 
and  the  nngueal  phalanx  (tlte  only  phalanx  free)  being  barely  Uign 
enough  to  support  a  rounded  nail,  which  did  not  exist  on  the  apeci- 
man,  but  of  which  tliere  woe  an  apparent  cicatrix ;  null  of  all  Otm 
other  anterior  flngera  flit  and  roondad  \  those  of  tiie  hinder  handa 
■imilar,  exoapt  that  of  the  fore  finger,  which,  aa  in  the  Lemnrv 
generally,  ia  long,  subulate,  and  currcd.  Toil  of  moderats  length, 
ooTand  with  hain  reeambling  thoae  of  the  body.  Hmtb  geaersUj- 
long,  aoft,  and  woolly,  each  of  them  mouBe«oloured  at  tbe  baas, 
rufoua  in  the  middle,  and  paler  at  the  tip ;  soma  few  tipped  with 
white,  ^lia  arrangement  produces  on  the  upper  surface  and  on  tha 
outode  of  tiie  limha  a  chestnut  hue,  aligbtty  mixed  with  gray ;  the 
nndar  anr&oe  ia  paler.  Huizle  and  ohm  atmoat  naked,  and  haTing 
only  a  few  Matttmd  whitiah  hura.  Length  of  the  head  two  inches 
and  two-tentba;  of  the  body  six  inohea  j  of  the  tail  one  inch  and  rix- 
tentha,  or,  induding  the  hun,  two  inchea  and  three-tantha.  Breadtli 
of  the  head  in  front  of  the  eon  one  inoh  and  four-tmths ;  diatanoa 
between  the  eyes  foar4enth* ;  from  the  anterior  angle  of  th*  eye  to 
the  end  of  the  nose  leven-tenthi ;  from  the  ne  to  the  ear  fifleen- 
twentieths;  length  of  ears  behind  fiv»tentha,  of  thair  aperfcore  ei^t- 
tenths,  breadth  fiTe^antha.  EUhot«ta  meaanremant*  oT  the  aatoior 
and  poatatior  limbs  are  given  by  the  author,  to  whidi  we  refer  tbe 

The  oolmal  is  desvibed  aa  dothfnl  and  retiring,  seldom  making  ita 
appaotonce  except  in  the  night-tim^  whan  it  feeds  npon  Tegetatle^ 
(uuaflj  Aa  Oamada.  It  ia  known  to  Uie  ooloniiti  of  8i«T«  Leraie  aa 
thsBtub-Dog. 

Mr.  Bennett  mmarks  that  the  gstins  is  readllT  diatinguiahable  from 
the  other  Ltnmrida  by  the  oomparatiTe  length  of  the  toil  In  tMa^ 
he  obaerrea,  in  tbe  modente  elongation  of  the  boo,  in  the  moderate 
sixe  of  tha  ears.  In  the  aquali^  of  the  limbs,  and  especiaUy  in  tbe 
extreme  ahortnaas  of  tha  index  of  tbe  anterior  hands,  reaide  its 
esstntial  charaotan.  The  latter  oharooter  is  regarded  by  Mr.  Bennett 
as  especially  important^  and  he  considan  it  as  indicating  Ita  typioai 
•tation  In  a  fsmUy,  all  of  which  are  distingniahed  from  the  seigh- 
bonriag  groups  bj  a  variatioQ  in  tiie  form  of  the  index  or  of  its 
appaodagel.  "In  tha  Lemurida  generally,"  says  Ur.  Bennett  in 
oonolwdon,  "  the  nail  of  the  index  of  the  hinder  hands  is  elongated 
and  olaw-fdiaped,  and  unlike  thoae  of  the  other  fingan,  whioh  are  fla^ 
aa  In  the  Konker*.  This  is  frequent^  aoounpuiied^  on  ohbnvlBtioQ 
of  the  index  of  the  fbre  hands,  which  become*  in  Ltti*  (QeoS)  Toy 
oonaidaTahle,  and  la  in  Perodieiietu  carried  to  ita  """'■""'".  that  ragan 
being  hare  Mtnost  obeolete."    ('  ZooL  Proc,'  lEEI.) 

Of  Chtirogaltut  but  littie  is  known.  U.  Oeofihij  diaraatariwd  the 
genus  bam  the  drawings  and  manuscript  of  Commenon.  Ha  gii'ea 
the  following  generic  characten  :~Head  round ;  nose  and  musda 
abort;  whiskenlcng;  eyea  large  and  prominent  j  eon  ahortand  oral; 
tail  long,  full  (tonffuflj.cylindricol,  and  curled  (enroul^);  nails  of  the 
thumbs  flat,  and  all  the  other  nails  subulate  ;  fur  ahort 

The  three  ipecias  mentioned  in  Commenon'a  manuscript  notes  are 
— OAKingaltiu  mojor,  C.  medini,  and  C.  minor,  all  from  Hadif^sear. 
U,  OaoShiy  thinks  tlut  the  apedea  last-named  Is  Qtiiago  MadagoM- 


Two  gpedcs  are  named  in  'the  Britteh  Museom  Catalogue,' 
C.  Smiihii  and  C.  tgpieai,  both  from  Hadagoscar.    (LiaHASOTDa.1 

LEttTIBULABIA'CEf,  BuUer-WorU,  a  small  monopetalous  older 
of  BxogeuoDB  Plants,  resembling  Scrophvlariatea  Tei;  much  in  all 
reapecta,  except  that  theii  seeds  are  arranged  upon  a  free  oential 
placenta.  They  are  natives  of  marahea  or  rivulets  or  fountalna,  in  oU 
parts  of  the  world,  especially  within  the  tropica.  Pit^uinla  viUgarit 
hsa  the  property  of  giving  coasiaienoe  to  milk  and  of  preventing  its 
separating  either  into  whey  or  Dream.  It  is  by  the  use  of  the  leaves 
of  this  plant  that  the  solid  milk  of  the  Laplonden  Is  prepared. 
There  are  i  genera  and  ITS  ipedea  of  this  genua,  all  of  which  are 
herbooeooa  plont^  living  in  water  or  mu^ies,  chiefly  within  the 
tropics.    The  apedes  of  OaJma  are  exdusivdy  Broulion. 

LENTIL.    (^BTHM.] 

LENZINITE,  a  Mineral  consiaUng  of  ulicste  of  slomtna.  It  oocura 
masdve.  Fracture  earthy.  Sometimes  aligbUT  oonchoidaL  Hard- 
ness 1-fi ;  eesil;  scratcbed  by  tiie  point  of  a  knife.  Colour  white. 
Lustre  rather  greasy.  Translucent,  transparent  on  the  edgv.  Spadfio 
gravity  I'S  to  210.  When  put  into  water  it  divides  into  numenms 
small  tranduoent  bits,  which,  whan  touched,  foil  into  groins  of  gmt 
hardness ;  by  heat  loses  35  per  cent,  in  weight,  and  beoomea  hard 
enough  to  scratch  glass.  It  ia  found  at  Eifdd  in  Fruaaia.  Dr.  John'a 
anolysia  gives— 
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LEO.    [Feloix.] 

LEOUICE.    IAhbeuda.] 

LBONHABDrrE,  a  Mineral  oooorring  oryatalllied.    Piinuu;  form 


;0KIN, 


Pbituiaamtmltahl. 
1,  u  utbar;  I,  111*  gUsdnUr  dtut,  Ditli  ■  twoJoIwd  itlgnu,  at  vUob  (u 
o[  th*  IgtM  li  uuh  Ui|«r  tlun  thi  Mtm. 

■n  obliqua  rhombia  prism.  ClcsTaga  vuy  perfact,  parallel  to  tli« 
latent  pltnea.  Colour  vbite,  jcUowiih,  and  more  rualv  browuiih. 
Stnak  white  Fracture  useveiL  Frequsutl;  mated  with  biowsiah 
or  black  powder.  Hardncu  S'O  to  85.  luatra  peulf,  eqiaoiallr  oa 
perfact  cleavage  planes ;  on  the  fnotured  aurtaw  ntreoui.  Trana- 
lacant  on  the  edge*.  Sped&o  grafln  2.2£.  Found  near  Wolbtein  in 
Bhesitb  Bavuia.    The  following  ia  ita  analjri*  by  Dr.  Delf  :— 

SOica '.    66128 

Alumina 32-980 

Lime fi'2Sl 

Water  and  Lob ll'BH 

100 

LEONTICE,  a  genua  of  Plants  belonging  to  the  natural  order 
Berbtridatxa,  the  root  of  one  apeoiee  of  which  ia  nied  at  Aleppo  ai  a 
Bubstitate  for  ao^  and  i«  r^arded  bj  the  Torita  aa  a  correative  of 

I  genua  of  PUota  belonging  to  the  natural  order 
ixMpouia.  Tne  needs  are  maoT-Sowered ;  inTolone  doable,  the 
inner  row  erect,  outer  of  tew  short  lax  or  adpTWeed  Imbricated 
phf  Uaiiaa ;  fruit  autvoompreaed,  muricated,  and  auddenl;  oooliacted 
abore,  prodnoad  into  a  flhfocin  beak, 

£.  iWozamn,  Dandelion,  i*  a  well-known  plant  found  In  dry 
places,  in  bog*  or  damp  places.  It  has  rundnate  toothed  leaTes; 
fruit  linear,  oborate,  blunt,  and  eqnBmoad;  muricated  at  the  aummit, 
ImigitiidlnBllj  abriated  with  a  Ions  beak ;  stalks  aingle-headed,  radical ; 
fljirets  jellow;  leave*  all  radical,  verj  variable,  glabrous  or  sUghtljr 

1^  following  nuieUea  are  oonsidered  M  Ipeciea  bj  De  Candolle, 
but  ara  desoribed  merelj  ■>  rarietiea  b7  Bablngton.  L.  Taraxaam 
at  SmlUi  ia  known  by  ™»  outer  soalea  being  linear,  de&axed.  T.  Item- 
gatun  has  ita  oiitir  scales  erect,  patent,  ovate.  T.  tryihrotptnintn  has 
the  ontar  scalis  lanosolate,  dspruaed,  or  patent.  L.  pdlattra  with  the 
outer  scales  ovate,  aomninate^ 

The  root,  leaves,  and  flower  stem  (scape)  of  the  Dandelion  contain 
orneh  milky  joioe;  but  the  root  only  ia  employed  in  medicine  :  though 
the  leavsa  by  M«ni*ing  am  be  rendered  &t  for  use  u  a  salad, 
retuning  then  only  a  moderate  degree  of  bitteman.  The  root  of 
planta  whioh  are  three  or  fonr  yean  old  should  alone  be  ooUeoted,  and 
at  Hidsommer ;  ss  young  plants  or  roots  collected  in  spring  merely 


_.  __.  JO  potent J. 

__y  either  be  speedilj  and  carefully  dried  for  presemtion,  or  thi 
expnesed  inioe  may  be  inspissated,  and  so  form  what  is  tanned  the 

The  ehetnlcal  eooititution  is  a  peculiar  bitter  prindple,  gnimous 
sugar,  and  inulin,  and  probably  some  important  salts. 
^^ther  an  infnsioii,  decoction,  or  extract  pOMCBBce  sedative,  deob- 
stment,  and  diuretic  properties.  In  chronic  subacute  inflammation 
of  the  •*jmi*j<h  or  liver,  enlargements  of  the  liver,  or  spleen.  It  proves 
more  beneBdal  than  slmost  any  other  v^etabla  remedy.  In  many 
cases  (^  dropsy,  partioalarly  connected  with  obstruction  of  the  liver, 
it  has  often  succeeded  whan  all  ot^er  diuretics  have  Euled.  It  is  very 
extenaivdy  emph^ed  in  Holland  to  obviate  the  eStets  of  tlis  inter- 
miltenU  or  ^osa  oommon  there,  and  with  the  greatest  advantage. 
The  ntncti  vnlMa  vary  oMafully  prapared ,  soon  ferments  snd  ipcdla. 


LEPIDIUU.  m 

Thsra  ara  11  Bunpaan  spedes  of  this  genus  deacribed  in  Wood's 
Tourist's  Flora.' 

LBONU'IinS  (from  \iur,  a  lion,  and  aipi,  a  tail),  a  gsniu  of  Ptaitt* 
belonging  to  the  natural  order  Labiatrt.  The  anthers  approximate 
in  pair%  with  parallel  cells  and  naked  valvea.  The  upper  lip  of  the 
corolla  is  nearly  flal^  the  lower  one  trifld,  with  the  middle  lobe 
obcordate.    The  calyx  is  tabular  and  G-toothed;    the  nnta  flatly 


lower  leaves  are  the  broadest,  and  deeply  jagged,  (he  upper  ones 
S-lobed,  and  those  about  the  summit  lanceolate  and  undivided.  The 
corolla  is  of  a  purple  colonr,  and  externally  haiiy ;  the  calyx  rigid 
lent.    It  is  found  in  hedges  and  waste  places  in  Qteat  Britidn, 


or  heartbnm,  are  n 
last  complaint  it  derives 
Rusaians  as  an  antidote  t 
honsy  contained  in  Ita  flowers. 

X.  nomiitiufniDi  has  elongated  pubesoent  branches,  oblong-ovate 
deeply-toothed  leaves,  the  cbIjx  nearly  glabrous,  and  the  corolla 
amall,  white  or  pale-red,  ajid  dorter  than  the  caly^ne  teeth,  which 
ibulate,  spiny,  and  diverging.  It  is  found  in  waste  plaoea 
thronghoat  Europe  and  Asiatic  Busda. 

There  are  8  species  of  ^eonurui  described  by  bobuustc  at  growing 
chiefly  in  Europe  and  the  north  of  Asiik  Hone  of  them  are  very 
ornamental,  and  being  biennial  plants  the  seeds  only  require  to  be 
sown  in  the  open  ground. 

(Don,  DUklamydeeut  Platilt;  Lindley,  Plora  Mtdiat;  Babington, 
Ma»ual  of  Brituk  Boliaig.) 
LEOPARD.    [pKLm*] 
LEOPARD'S  BANE.    [ABinci.] 

LBPADITES,  one  of  the  many  names  of  the  supposed  bivalvular 
ipenmlaof  Atnnumita,  found  at  Solanhofen,  termed  IV^mulUa  by 
Parkinson,  Satenitet  hj  Schlottheim,  and  Aplgehui  by  Heyer. 
LEFAa    [CntRiFiDU.] 

LEPEDOLITE,  Hiac  Mica,  a  Uineral  whidi  occurs  masuva,  and 
■  oauallj  composed  of  small  flexible  thin  scales.  The  fracture  is 
meven.  Colour  pearl-Eray,  peach-blossom,  rose-  and  purpls-red,  and 
ireeoidi.  The  wuee,  wnidi  are  sometimes  heisgonsl,  are  translucenL 
Ipedflo  grwrity  2'85.  Before  the  blow-pipe  It  melts  into  a  tmougj 
emi-tnnsparent  white  globule.  It  is  found  in  granite  near  Boaena 
in  Hontvii^  at  Perm  in  Bubms,  at  the  Isle  of  Uto  in  Sweden,  wid  In 
North  America. 
Analysis  by  Dr.  Turner  of  the  red  variety  from  Honvia ; — 

Silica GO'SS 

Alumina 28-30 

Potaah 0-01 

LithU 4-49 

Osida  of  Hangaaese 1-28 

Fluoric  Add  and  Water S-20 

98-61 

LEPI'DIUM  (froli  Afirli,  a  scale,  in  aUusion  to  the  form  i>(  the  pods, 
which  resemble  little  BCsIss),agenuB  of  Planta  belonging  to  thenatigral 
order  Omcifera,  and  the  tribe  Lgiidmtiz.  It  has  a  roundish  or  oblong 
pouoh,  dther  notched  or  entire,  compressed  valves,  keeled  or  winged 
at  the  bock.  There  is  but  one  seed  in  each  cell ;  the  filaments  are 
simple.  The  species  oonsist  of  herbs,  soma  of  which  ara  ahrubby,  with 
small  white  floweia.  This  genua  is  divided  into  seven  seatiim^  the 
first  of  whioh,  CarJaria,  is  so  called  from  the  heart-shaped  form  of 
tbe  ailides.    To  this  section  belong 

L.  Draba.  It  has  oblong  lesves,  entire  or  toothed,  the  lower  ones 
narrowed  into  a  foot-stalk,  Uie  stem-leaves  sagittate  and  smplexicaul, 
the  strle  as  long  as  the  dissepiment,  It  is  native  in  the  south  of  Gnrope 
from  Spain  to  Taoria,  and  &om  Qreece  to  Paris.  It  was  introdnced 
into  Qreat  Britain  probably  by  foreign  seed,  and  is  now  foond  in  the 
hedges  of  Kent. 

L.  Mltnun,  Common  Garden  Creas,  belongs  to  the  section  CurdasMK 
of  this  nnus.  It  has  orbicular  pods,  variously  cut  winged  leaves,  and 
smooth  tuanches.  It  is  native  of  Persia  and  the  island  of  Cyprus  in 
corn-fields.  There  are  three  varieties  of  the  species :  the  Broad-Leaved 
Cress,  which  is  cultivated  chiefly  for  rearing  yoong  turkeys ;  the 
Curled  Variety,  which  is  sometimes  used  as  a  salad,  but  is  considered 
preferable  as  a  gamisb ;  and  the  Common  Plain-Leaved  Cress,  wtiioh 
forms  one  of  our  earliest  spring  salads,  and  has  a  peculiarly  warm  and 
grateful  roliah.  All  the  varieties  are  raised  from  seed,  of  which  one 
ounce  will  serve  for  a  Iwd  1  feet  aqusie.  Cress  should  be  raised  four 
or  five  timea  a  mouth,  so  as  to  have  the  cnips  delicately  young  In 
■ucceesioo.  Wiien  raised  in  the  open  garden  it  should  be  sown  earlv 
in  Harcli,  and  if  the  weather  be  cold  it  should  be  covered  either  witik 
matting  or  a  frame  during  the  night.  Cress  is  often  raised  on  porous 
earthenware  vessels  of  a  conical  form,  having  small  gutters  on  the  sides 
for  reluning  the  eeeda.  These  are  called  pyramids ;  they  ara  soma- 
what  ornamental  in  winter,  and  afl-ord  repeated  gaClieriags,  This 
spec^fa  I*  the  Atrltiar  of  Dioaoorides,  S,  SOS. 


X.  eanptUrii  ha»  down;  letvM,  the  upper  ones  tooth«d,  the  laTsr 
□iiei  oblong  and  nuroired  into  a  fooC-etaJk,  the  Btem'lwTW  lanoeolate, 
Hgittkte,  and  tunpIeiicauL  It  ia  dutinguuhsd  from  the  othec  apeciei 
by  the  pouch  being  orate,  rough,  and  ooTered  with  minute  scales, 
notohed  sod  rounded  at  the  end,  the  style  scaroely  longer  Uum  the 
notch.    It  grave  on  dry  gravelly  toil  in  Qreat  Britam. 

Z.  Inh/ofium  htu  ovate  lanceolate  learea,  serrated  or  entire ;  the 
pouch  ia  oral  and  downy.  It  has  numerous  small  flowers  in  compoond 
Uofy  patiioled  tdujters.  It  is  a  native  of  Europe,  also  of  Algiers,  aad 
of  sereral  parte  of  England,  generally  near  the  sea.  It  has  a  very  hot 
biting  taste,  and  has  bran  used  instead  of  horse-radish,  occaaiaoally  as 
a  salad.  The  poor  people  are  in  the  habit  of  eating  it  as  a  oondiment 
to  their  food ;  hence  it  has  acquired  the  name  of  Poor  Han's  Pepper. 
An  infusiou  at  it  ai^  as  an  emetic  Fraaa  believes  this  to  bs  tho  Kfid/iBl 
iypla  of  Bioscoridei,  2,  I4T,  although  it  is  usually  refeired  tc 
BranKa  cntka.    It  is  also  the  Lepidiiaa  of  Fliny,  20,  IT,  19,  t. 

The  green-house  speoiee  will  thrive  well  in  any  kind  of  light  soil, 
and  are  readily  propagated  by  cutting  planted  under  b  himd-glaas,  or 
by  seeds.  The  hardy  perennial  apeoiea,  by  dividing  at  the  roots  or  by 
■aeds,  will  grow  in  any  Idnd  of  soil.  The  hardy  annual  kinds  only 
requirs  to  be  sown  in  the  open  ground.  None  of  the  species  are  worUi 
oultivBting  for  ornament. 

(Don,  Dicldamydtaia  PlanU  ;  Btbixigloii,  MamuU  of  BrilUh  Svtany  ; 
Fraaa,  Si/aopti>  Mora  Claakix;  Burnett,  OaUiiiet  i^  BoUaty.) 

LEPIDODENDRON  {\a\s,  a  scale,  and  EiWpw,  wood),  an  im- 

rirtant  genus  of  Foaail  Hants,  in  the  examination  of  which  Sternberg 
Flora  dor  Torwelf),  Bronpniart  {'  V^gitaui  Fossilos'),  and  Undley 
{'  Foaail  Flora')  have  aignoliaed  their  abilities,  not  without  sucoess, 
though  Bome  uneartainty  yet  attaches  bo  the  botanical  relations  of 
these  aingular  spsciniens  of  the  flora  of  earlier  nature.  M.  Brongniart 
in  1822,andagBin  in  his 'Prodrome'  (1828),  referred  the  iepitfodrndm 
to  the  natural  graup  of  Lycopodiacta,  pointing  out  however  their 
analogies  to  Cycadtm  and  Cimifera,  and  assigned  the  following 
ebaiBotera  -.-^ 

Sterna  diohotomoua,  covered  near  the  extremities  with  simple  linear 
or  lanceolate  leaves,  inserted  on  rhomboidal  areola) ;  lower  part  of  the 
ttema  leafless ;  the  areolffi  for  their  insertion  marked  in  the  upper 
part  with  a  tiamverse  cicatrix,  of  a  deltoid  figure,  the  lateral  angles 
aeute,  the  inferior  angle  obtuse  or  wanting.  The  form  of  the  cicatrix 
of  (be  leaves  ia  the  esaential  character  of  the  genus ;  it  indicates  that 
the  leaves  were  nearly  trigonal  at  the  base,  becoming  plane  at  some 
distance  therefrom,  with  a  strong  midrib.  A  rounded  cicatrix  dia- 
tingniahsB  the  leaf-base  of  atigmaria,  which  was  perhaps  an  oquatio 
pkat  of  the  same  natural  group  as  the  terreatrial  Lepidodendron. 


Itpidoitninn  Sltnier/ii.    Brongiiiiirt.    {From  tb*  '  Fcuil  Fieri,'  pi.  1.) 

■  The  items  thna  named  and  characteriaed  attain  ths  axe  of  60  or 
TO  feet  in  length,  with  a  diameter  exceeding  3  feet :  their  whole 
surftuM  is  oovsred  by  rhomboidal  eminences,  arranged  in  spirel  rows, 
■o  OB  to  present  a  beautiful  quincunclal  ornament.  In  the  opinion  of 
H,  Broogniort  tbe  mode  of  diviaion  (diohotomous)  of  the  stem  and  the 
form  of  the  leaves  determine  a  great  afSnity  between  the  Lepi- 
d«daidra  and  Lycapodiaeca.  The  growth  of  the  stem  he  compares 
to  that  of  Cycadta.  and  the  form  of  the  reproductive  organs  (cones) 
shoWB  analogy  to  Canifera,  and  especially  Arawaria. 

Dr.  Lindley,  in  the  £rst  volume  of  the  '  Fossil  Flora  ol  Great  Britain,' 
after  discussing  the  botanical  relations  of  LefidndtndTa  as  far  as  Uie 
bets  than  eolleoted  kllowsd,  thus  expresses  his  ojnnion : — "  Upon  the 


irtl^  «•  BM  led  to  oonolude  that  the  Le^dodatdivn  geniu  was  not 
eiaotly  like  either  Oonif era  oi  Lveopodiaeat ;  hut  that  it  eoeopiad  an 
intermediaCe  station  between  these  two  orders,  approaching  man 
nearly  to  the  latter  than  the  former." 

A  great  addition  to  the  data  requisite  for  determining  the  proUem 
of  the  true  oharacters  of  Lepidodendrtm  was  made  by  the  Bev.  C.  V. 
Harcourt,  who  diaoovered  a  specimen  in  which  the  internal  structure 
of  ■  branch  was  perfectly  observable,  and  which,  when  cut  thin  and 
polished,  cleared  up  many  important  points.  Mr.  Witham,  the 
authors  of  the  '  FoasU  Flora,  and  finally  M.  Brongniart^  have  published 
drawings  and  descriptions  derived  from  this  precious  fragment 
Dr.  Lindley  and  Mr.  W.  Hutton  ('  Fossil  Flora,'  ii.  p.  61)  oonsider 
their  former  view  entirely  confirmed  by  this  discovery.  "  It  had  a 
central  pith,  a  vascular  sheath  surrounding  that  pith,  and  fistuUr 
paasagee  in  ita  cortical  integument :  thus  far  it  was  Coniferoua.  Bat 
as  no  tiacs  can  ba  found  of  glandular  woody  fibre,  it  can  scarcely  be 
said  to  have  hod  any  Wood,  and  it  is  uncertain  whether  it  had  any 
bark.  ...  Its  vascular  system  was  conflned  to  the  middle  of  Um 
stem  and  to  the  curved  passages  emanating  from  it :  the  atem  con ' 
sieted  of  lax  cellular  tissue,  which  became  more  compact  towards  the 
outaide,  and  it  had  a  veiy  powerful  communication  between  the  boaea 
of  its  leaves  and  the  central  vascular  ayilem :  tJius  far  it  was  Lyco- 
podiaoeoua."  Spiral  veasela  are  stated  to  be  seen  round  the  central 
cellular  tiaaus ;  and  (tab.  113)  it  is  further  said,  "  the  genus  was  mors 
nearly  related  to  Ootufera  than  to  Lyoopodiaceit." 

H.  Brongniart,  renewing  kLi  inTestirations  with  the  aid  of  tliesa 


central  oellular  tissue  to  be  entirely  surrounded  by  a  natn>»  b  _ .  _ 
large  vtssela,  "  rav6a  transnnalement '  (by  Dr.  Lindley  conaiderad  aa 
a  loose  oeltular  tissue),  aa  in  Lycopodiaaa  and  Ferns,  without  madnl- 
laiy  raye,  and  of  which  the  exterior  parts  go  off  in  bundlaa  to  the 


From  the  whole  diacuiaion  he  ad(u>ta  the  concluiian  that  by  the 
interior  stmctnre  of  the  stems,  as  well  aa  by  their  exterior  form,  tiieir 
mode  of  ramification,  and  the  arrangement  of  their  leavea,  the  £«pt- 
dodmdra  agree  almost  completely  with  Lj/copediacta,  and  may  be 
regarded  as  arborescent  groups  of  that  family,  which  contsiina  in  the 
living  creation  only  small  and  humble  plants ;  nor  does  it  appear  that 
hia  conviction  is  weakened  by  the  comparison  of  these  elongated 
(cylindricil)  fosail '  cones '  (Lepidoitrobi),  which  are  by  moat  botanists 
referred  to  Lepidodmdron,  with  the  analogous  organs  of  Lycopodiaeea 
uidConifera.    [LEFinoBTBoni ;  CoAirFLiim.] 

The  Bpeciea  are  niiinerous,  and  confined  to  tho  older  strata,  and 
specially  ahnndant  in  the  Coal-Formation. 

(Brongniart,  SUtoire  da  Vegltata  FBttOai  Lindliy  and  Hatton, 
FaM  Flora  of  Gnat  Britain.) 

LEPIDOQASTER,  a  genus  of  Fishes  belonging  to  the  Snbtrachial 
JfaloMiefeiwih  and  to  the  family  Ogdopltrida,  or  DiiooMi.  {Da- 
COBOU,]  nie  genua  Lepidogatier  ia  diatingnished  by  its  smoatti  body 
irithoutaoalea;  doraalandanslfinsoppoBteandnsarthetail;  pectoral 
fins  luge,  descending  to  the  inferior  sur&oe  of  the  body,  and  bj  as 
extension  of  the  membrane  sunDuitding  an  oval  diao;  Tsotial  fins 
united  by  a  membrane  which  extendi  circularly  under  tha  bally, 
forming  a  second  concave  dia& 

L.  Canuibietuit,  ths  Coinish  Sucker,  Jura  Sucker,  and  Ooellated 
Sucker,  Cycloplenit  Ltpidagatttr  of  Pennant  sad  L.  JrieiiiaMi  of  Biaao, 
ia  occasionally  seen  on  the  Cornish  ooaita,  and  has  been  taken  on  tha 
coaata  of  Antrim  and  Clare  in  Ireland.  This  fiah  is  small,  a  spedmen 
described  by  Mr.  Couch  not  being  more  than  two  inches  and  a  H^Tf  in 
length.  It  adheres  with  its  sucker  to  almost  any  aubstance  presented 
to  it,  and  even  to  the  human  hand.  The  general  tint  of  thii  Bah  ia 
a  pale  fleah-colour,  with  spots  and  patchsa  of  carmine  about  the  upper 
ami  under  surface  of  the  jaws,  around  the  eye^  on  the  top  of  Uie  hmd. 
Bides  of  the  body,  and  abdomen. 

L.  bimacviatia,  tbe  Bimaculatad  Sucker,  is  a  aeoond  British  spaoies. 
This  fifh  is  rarer  than  the  lost  It  has  been  taken  on  the  aoatham 
coaata  of  Great  Britain.  It  Beldom  exceeds  tliree-quartsra  of  an  inch 
to  on  inch  in  IodeUl  Its  general  colour  ia  a  carmine  red ;  pale  flesh- 
colour  underneath,  with  a  li^ht<!olaured  patch  between  the  eyee,  and 
otheritise  liable  to  some  variation  in  the  markings  :  Hie  two  spota  on 
the  aides  not  always  very  obvious.  It  Uvea  ia  deeper  water  toan  the 
laat  species. 

(Terrell,  BrUitK  Jtuki.) 

LEPIDOOONYS.     [FALCoaiDA.] 

LEFIDOKSOKITE,  or  Lcpidocfodtt.    [OoTHni.] 

LEPIDOLEPBDS,  a  genus  of  Fiahea  belonging  to  the  family 
Oadida.  It  is  closely  related  to  the  genus  Morrhaa,  to  which  the 
Common  Cod  belongs.  Tha  suborbitala  are  united  with  the  nasal 
bone,  and  form  a  depreased  muuls,  advancing  before  the  mouth, 
whii^  however  retains  ita  mobility.  The  head  and  body  have  hard 
Bpinous  scales ;  the  ventrals  are  a  httle  on  the  throat]  the  pectoral  of 
mean  aiie ;  the  fint  dorsal  high;  the  second  dorsal,  anal,  and  caudal 
united;  the  jawa  short ;  the  teeth  fine  and  short.  The  apecieainhabit 
deep  water,  and  utter  a  grumbling  noise  when  taken  out  of  the  water. 
Two  species  are  known.  They  inhabit  tho  Uediturraueau  and 
Atlantic. 

LEIPDOLITE.    [UioA ;  LuzDoun.J 
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LEPIDOMELAKB.    [MiOA.1 

LEPID0PHTLLT7M.  Fobiu  Lm780  which  ooonr  In  the  ooal  forma- 
tion  are  thus  named  by  M.  Brongniart.  They  appear  to  have  been 
sesaile,  simple,  entire,  lanceolate  or  linear,  traversed  by  a  single  simple 
midrib,  or  three  parallel  nervures,  and  without  secondary  nerrures. 
(Some  of  these  belong  to  Lepidodendron,  others  to  Stigmaria,) 

LEPIDOTTERA,  one  of  the  Orders  into  which  Insects  are  divided, 
called  Qlonata  by  Fabrioius. 

This  order  is  composed  of  those  insects  which  are  commonly  known 
by  the  names  Butterflies  and  Moths,  and  which  possess  four  wings, 
usually  of  laige  size,  and  covered  with  a  multitude  of  minute  scales, 
which  to  the  naked  eye  appear  like  powder.  The  nervures  of  the 
wings  are  not  very  numerous,  and  are  disposed  chiefly  in  a  longitudinal 
direction :  a  smaU  tippet-like  appendage  is  situated  on  each  side  of 
the  thorax  at  the  base  of  the  wings,  which  appendages  are  called  by 
Latreille  PterygodiL  The  antennn  are  almost  always  distinct,  and 
are  composed  of  numerous  minute  joints.  The  parts  of  the  mouth 
are  formed  into  a  proboscis  fitted  for  eztraoting  the  nectar  from 
flowers,  or  conveying  other  juices  to  the  oesophagus.  This  proboscis, 
when  not  in  use,  lies  spirally  folded  beneath  the  head  and  between 
two  palpi  covered  with  hair,  which  are  usually  directed  forwards  and 
upwards,  and  which  represent  the  labial-pupi  The  proboscis  is 
called,  in  these  insects,  Antlia  by  Messrs.  Eirby  and  Spenoe,  Spiritrom}>e 
by  Latreille,  and  Lingua  accoraing  to  the  nomenclature  of  Fabricius; 
and  is  composed  of  two  sub-cylindrical  tubes,  which  vary  greatly  in 
length  in  the  different  species  of  Lepidopterous  Insects,  and  between 
which  there  is  an  intermediate  one,  fbrmed  by  their  junction,  which 
is  effected  bv  means  of  a  series  of  hooks  inosculating  one  with 
another  like  the  laminss  of  a  feather.  It  is  through  this  central  tube 
that  the  juices  are  conveyed,  the  lateral  tubes  being  intended,  as  it  is 
supposed,  for  the  reception  of  air ;  they  are  called  by  Messrs.  Kirby 
and  Spence  Solenaria,  a  name  however  which  is  not  wanted,  since  the 
two  tubes  in  question  represent  the  mazillse,  and  are  furnished  with 
minute  maxillazy-palpi  at  their  base.  The  mandibles  and  labrum  in 
these  insects  are  reduced  to  mere  rudiments.  The  head,  thorax,  and 
abdomen  are  always  more  or  less  covered  with  hair;  the  former, 
besides  the  ordinary  compound  eyes,  is  sometimes  furnished  with 
simple  eyes  or  stemmata ;  these  however  are  generally  hidden  by  the 
hair  of  tiie  head,  and,  according  to  M.  Balman,  do  not  exist  in  the 
diurnal  Lepidoptera,  Of  the  titiree  segments  of  which  the  thorax  is 
composed,  the  first  is  usually  distinct,  though  small ;  the  others  are 
confluent;  the  scutellum  is  triangular,  the  apex  of  the  triangle  point- 
ing* towards  the  head.  The  abdomen  is  composed  of  six  or  seven 
distinct  segments,  and  is  attached  to  the  thorax  only  by  a  small  portion 
of  its  diameter.  There  are  only  two  kinds  of  individuals,  males  and 
females. 

The  principal  modifications  of  the  larTSd,  or  caterpillars,  of  Lepi- 
dopterous insects  are  noticed  in  the  article  Ivbxota. 

The  food  of  the  larvse  almost  always  consists  of  vegetable  substances, 
generally  the  leaves  of  plants ;  some  live  in  rotten,  or  rather,  dead 
wood,  upon  which  they  feed ;  others  feed  upon  animid  substances,  and 
are  very  destructive  to  furs,  woollen  goods,  feathers,  &a ;  and  the 
larva  of  a  species  of  moth  (the  honeycomb  moth,  OaUeria  cereana) 
eubflists  upon  wax,  living  in  bee-hive&* 

The  pupee,  or  ohrysaUses,  are  incapable  of  eating  or  locomotion, 
and  are  termed  obtected ;  they  usually  approach  somewhat  to  an  oval 
form,  but  are  pointed  more  or  less  at  the  posterior  extremity.  The 
shape  of  the  pupso  however  varies  much  according  to  the  species ; 
and  those  of  butterflies  often  present  numerous  angular  projections, 
and  sometimes  exhibit  brilliant  metallic  colours.  The  parts  of  the 
perfect  insect,  such  as  the  head,  thorax,  segments  of  the  abdomen, 
wings,  and  legs,  can  be  distinctly  traced.  Various  modifications  of 
the  pupa  state  of  the  present  insects  are  noticed  in  the  separate 
articles  on  species  which  are  described. 

Latreille  divides  this  order  into  three  principal  groups,  according 
with  the  three  Linnasan  genera  PapUiOf  l^hinXf  and  PhalcBna.  To 
<he  first  group  he  applied  the  name  Diuma  ;  Crepuscularia  is  used  to 
designate  the  second ;  and  the  third  group,  or  that  corresponding  to 
Phalcana  of  Linnaeus,  is  called  by  Latreille  NoctwnuL 

The  group  Lepidoptera  Diuma  comprises  those  species  which  fiy 
by  day,  called  Butterflies,  in  which  the  antennse  are  terminated  by  a 
knob,  or  at  least  somewhat  suddenly  thicker  at  the  extremity ;  the 
anterior  max^  of  the  posterior  wings  is  simple;  the  wings  are 
usually  erect  when  the  insect  is  in  a  state  of  repose ;  the  larvse  have 
16  legs ;  the  chrysalises  are  always  naked,  attached  by  the  posterior 
extremity,  so  that  the  head  hangs  downwards,  and  have  usually 
angular  projections. 

The  LepiCdopiera  Oreputeularia  are  distinguished  by  the  antenna) 
being  gradually  thicker  from  the  base  towards  the  extremity,  and  form- 
ing  a  prismatic  or  fusiform  club ;  the  extreme  tip  is  slender,  pointed, 
und  often  recurved.  The  wings  are  in  a  horizontal  position  when  at  res^ 
or  a  little  inclined ;  the  posterior  wings  have  a  rigid  spine  at  the  ante- 
rior margin,  which  is  received  into  a  hook  on  the  under  surface  of 
the  superior  wing^.    The  caterpillars  have  16  feet,  6  of  which  are 

*  This  larra  forms  gnlleries  In  the  honeycomb,  which  are  invariably  incloned 
by  a  strong  silken  web,  scrTing  to  protect  it  from  tho  bees ;  and  as  the  moths 
increase  rapidly  in  number,  the  hivo  is  of  noceesity  soon  deserted  by  its  proper 
inhabitants. 


thoracic,  8  abdominal,  and  2  anal ;  and  many  of  them  have  a  horn- 
like process  on  the  upper  side  of  the  last  segment.  The  pupe  are 
never  angular  like  those  of  butterflies,  but  are  generally  smooth,  and 
sometimes  furnished  with  small  spines.  The  perfect  insects  generally 
fly  in  the  morning,  evening,  or  afternoon. 

The  Lepidoptera  Noctuma  have  the  antennas  setaceous,  or  diminish- 
ing gradually  from  the  base  to  the  apex,  often  serrated  or  pectinated, 
especially  in  the  male  sex :  the  wings  during  repose  are  horizontal  or 
deflexed,  and  sometimes  convoluted  and  inclosing  the  body;  the 
posterior  wings,  as  in  Z.  Orepuictdaria,  have  a  rigid  seta  on  their 
anterior  margin,  which  hooks  into  a  corresponding  groove  in  the 
anterior  wings.  The  larvss  differ  much  in  form,  and  in  the  number  of 
feet  they  possess,  varying  from  10  to  16.  They  frequently  inclose 
themselves  in  a'coooon  before  assuming  the  pupa  state.  The  pupa  is 
most  fi:«quently  smooth,  but  is  sometimes  famished  with  spines,  and 
in  some  instances  it  is  hairy. 

The  perfect  insect  almost  always  flies  by  night  or  after  sunset  In 
some  species  the  females  are  apterous. 

LEPIDOPUS.    rT^NioiDis.] 

LEPID0STR06L  Detached  petrified  cones  which  are  scattered 
through  the  various  strata  of  the  Coal  Formation  have  been  Uius 
named.  They  are  obviously  organs  of  fructification,  and  have  there- 
fore belonged  to  some  of  the  arborescent  plants  whose  remains  they 
accompany.  Such  of  them  as  are  preserved  in  the  nodules  of  iron-stone, 
or  are  otherwise  mineralised  without  pressure,  alone  offer  the  means  of 
ascertaining  to  what  existing  families  of  plants  they  are  most  nearly 
allied ;  for  in  those  that  are  crushed  fiat  in  the  shales  the  internal  struo- 
tnre  is  wholly  destroyed.  Many  of  the  better^preserved  specimens  have 
been  sliced,  polished,  and  examined  with  the  greatest  care ;  but  this  ex- 
pensive operation  has  hitherto  thrown  little  light  upon  the  true  nature 
of  the  objects  investigated.  This  is  owine  to  the  fact  that  the  three 
conditions  necessary  for  their  complete  illustration  have  never  been 
displayed  by  one  specimen,  and  the  most  important  pointy  tiie  nature 
of  the  oxvans  of  fructification,  has  hitherto  wholly  escaped  observation 
in  all.  Every  one  being  an  aggregation  of  origans  of  some  kind  it 
becomes  necessary  to  ascertain,  not  only  the  arrangement  of  these 
organs,  but  the  nature  of  the  tissues  composing  tiiem,  and  their 
contents,  before  satisfiictory  conclusions  can  be  drawn  as  to  their 
relationship  to  any  of  the  vegetable  remains  they  accompany,  or  to 
whatever  existing  order  of  plimts  they  are  allied.  The  three  necessary 
conditions  are  these : — 

1.  The  arrangement  of  the  individual  organs  of  fructification,  of 
which  the  cone  is  an  aggregation,  and  the  nature  of  the  scales  sup- 
porting them.  These  are  characters  sometimes  displayed  on  the 
fracture  of  the  specimen  by  ordinary  means,  though  rarely,  from  the 
parts  appearing  to  have  suffered  partial  decay  previous  to  or  during 
petrifaction.  The  imbricating  apices  of  the  scales,  which  lie  over  one 
another  like  those  of  a  pine  cone,  are  generally  removed  with  the 
matrix  wherein  the  fossil  is  embedded. 

2.  The  tissues,  or  anatomical  structure  of  the  various  organs 
composing  the  cone  :  namely,  of  the  centr^  axis,  which  is  a  continua- 
tion of  the  stem  of  the  plant ;  of  the  scales,  which  being  inserted 
into  the  axis  support  the  individual  male  or  female  organs ;  and  of 
the  latter  themselves.  These  tissues  can  only  be  displayed  by  slicing 
fossils  in  the  very  best  state  of  preservation,  and  in  such  as  are 
changed  into  a  more  or  less  transparent  mineral.  Specimens  of  this 
description  are  exceedingly  rare. 

8.  The  two  preceding  considerations  are  secondary  to  the  remaining 
one — ^the  nature  of  the  contents  of  the  cones.  There  may  be  stamens 
or  male  oigans — ovaria  or  female  ones — or,  lastly,  capsules  containing 
reproductive  spores  (which  are  peculiar  to  plants  having  no  sexual 
system) ;  for  these  three  kinds  of  organs  all  occur  arranged  in  the 
form  of  cones,  undistinguishable  from  one  another  by  any  external 
marks.  Up  to  the  present  time  no  carboniferous  fossil  cone  has  ever 
been  known  to  supply  this  great  desideratum,  without  which  we  can 
arrive  at  no  exact  conclusion  as  to  whether  these  curious  objects  are 
clusters  of  flowers  or  fruits,  or  are  the  spore-bearing  organs  of 
flowerless  vegetables,  as  mentioned  above. 

Specimens  of  Leptdostrohi  are  mostly  found  in  seams  or  nodules  of 
day  iron-stone,  and  are  very  highly  mineralised,  sometimes  containing 
crystals  of  iron,  and  the  cavities  in  their  substance  being  filled  wi£ 
white  carbonate  of  lime  and  magnesia.  Those  which  are  most  com- 
plete always  form  the  nuclei  to  nodules  of  clay  iron-stone ;  others 
again,  including  all  in  which  the  spores  are  preserved,  have  occurred 
as  broken  frustules  within  stems  of  Lepidodendron  eUgatu  and  other 
species  of  that  genus.  Usually  the  fragments  of  L^idoatrdbi  are  not 
more  than  half  an  inch  long,  and  very  frequently  are  mere  discs ;  so 
that  though  there  is  often  the  appearance  of  one  several  inches  long, 
and  traversing  the  whole  length  of  the  fragment  of  Lepidodendron,  it 
will  generally  be  found  that  this  is  owing  to  two  being  placed  each  at 
an  extremity  of  the  truncheon,  and  opposite  to  one  another.  [See 
Figure,  Coal  Plants.]  That  all  were  exceedingly  brittle  cannot  be 
doubted,  for  no  modem  cone  of  any  natural  order  could  be  broken 
up  into  the  shallow  discs  which  many  of  these  fossils  present.  It  is 
difficult  to  account  for  the  presence  of  these  fragments  of  Lepidih 
strobi  in  the  stems  of  Lqpidoaendron  ;  we  can  but  conjecture  that  the 
trunks  of  the  latter  were  erect  stumps,  whose  interior  was  hollowed 
out  by  decay — ^that  these  stumps  were  covered  with  water  in  which 
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were  fragments  of  Zeptdottrobi  and  other  vegetable  matter,  whioh 
were  thus  washed  into  the  stumps.  This  supposition  is  founded  on 
the  following  oonsiderations  : — 

1.  The  stumps  oULepidodendron  appear  to  have  been  rooted  and 
erect,  and  to  have  received  the  cone  fragments  into  their  cavity  as 
fern  fronds  find  their  way  into  the  axis  of  SigHlarioB,  Were  the 
stumps  mere  prostrate  portions  of  stems  it  is  evident  that  cones 
would  have  lain  horizontally  in  them,  and  that  no  washing  or  drifting 
could  have  induced  the  firegments  of  these  cones  to  lie  with  their 
axes  parallel  to  them,  or  could  have  introduced  so  many  into  one 
trunk ;  and  the  latter  would  certainly  have  been  materially  compressed 
had  they  received  on  one  side  the  pressure  of  the  superincumbent 
shales, 

2.  The  stumps  must  have  been  submerged,  and  the  firagments 
quietly  deposited  from  the  water.  Had  the  cones  fallen  from  an  over- 
hanging forest  they  would  have  alighted  in  all  manner  of  irregular 
positions,  and  in  some  cases  overlain  one  another,  whioh  is  never  the 
case. 

8.  The  deposit  appears  to  have  been  effected  by  the  gradual  sub- 
sidence of  the  water,  and  not  by  a  sudden  rush  or  ouxrent.  This 
again  is  proved  by  the  non-interference  of  the  cones,  and  their 
uniformly  vertical  position  with  respect  to  the  L^pidodtndron, 

It  is  hard  to  account  for  the  accession  of  so  large  a  volume  of  water 
as  would  submerge  these  stumps  and  deposit  these  fragments,  and 
yet  exhibit  no  signs  of  drifting  in  its  course.  The  sudden  fall  of  a 
tropical  torrent  of  rain  on  a  LepidodendnKi^  forest,  in  whidi  were 
hollow  stumps  of  these  trees,  must  at  once  suggest  itself.  This 
would  both  carry  down  the  Lepidoatrobi  from  the  trees  and  float  up 
the  fragments  on  the  ground,  depositing  them  together  in  the  stumps. 
Another  effect  of  sudi  a  fkll  would  oe  to  br<»k  down  some  of  tne 
older  trees,  whose  decaying  stumps  would  be  prepared  to  inclose  other 
Lepidoatrobi  on  the  precipitation  of  the  next  similar  torrent  The 
extreme  fragility  of  the  Lepidoatrobi  displaved  by  these  specimens  is 
very  satisfactory,  as  the  Lepidodendrons  of  which  they  are  the  fruit 
uo  doubt  partook  of  this  character,  whioh  is  eminently  favourable  to 
a  rapid  decomposition  and  intimate  union  with  the  silt  or  mud  which 
is  the  basis  of  the  day-ironstone  in  the  one  case,  and  the  formation 
of  a  homogeneous  bed  of  v^table  matter,  such  as  the  coal  presents, 
in  another.  The  extraordinary  abundance  of  the  fragments  too  sug- 
gests a  most  vigorous  vegetation,  for  they  must  indeed  have  been 
profusely  scattered  to  be  deposited  in  such  numbers  within  narrow 
cylinders  into  which  no  current  appears  to  have  been  directed. 

It  is  worthy  of  remark  that  no  fern-leaves  are  contained  in  any  of 
these  Lepidodendron  stems ;  and  their  absence  is  the  more  mngniAr 
from  their  being  commonly  deposited  along  with  branches  of  CaUmitUf 
&a,  in  the  erect  stumps  of  SigUlaria  restmg  on  the  coal-shales.  This 
is  no  doubt  coimected  with  the  well-known  fisot  of  the  Sigiilaria 
stumps  beinff  filled  wit]i  sandstone,  or  the  same  materials  as  those 
composing  toe  stratum  above  the  shales  they  root  into ;  whilst  the 
fosBU  Lepidodendron  of  the  day-ironstone  seams  is  of  the  same  mineral 
as  that  wherein  it  is  imbedded.  Were  the  fragments  of  Lepidoatrobi 
washed  into  their  inclosing  stumps  by  any  current,  that  agent  would 
in  all  probability  have  transported  the  remains  of  other  plants  to  the 
same  spot  The  perfect  preservation  in  which  these  fragments  occur 
must  be  attributed  to  the  protection  afforded  them  by  the  surrounding 
Lepidodendron  bark.  That  the  circumference  of  the  latter  has  been 
subjected  to  pressure  may  be  inferred  from  the  flattening  of  the 
prominences  to  which  the  leaves  were  attached.  This  pressure  was 
moreover  very  considerable,  as  may  be  proved  by  comparing  the 
evenness  of  their  surface  with  that  of  a  piece  of  Lepidodendron  bark 
fossilised  without  pressure,  and  imbedded  within  the  stem  ^ong  with 
the  Lepidoatrobi, 

If  these  cones  be  examined  with  reference  to  the  known  contempo- 
raneous fossils  whioh  accompany  them,  it  will  appear  impossible  to 
deny  their  being  the  reproductive  org^a  of  Lepidodendron,  not  only 
from  their  assodation  with  the  fragments  of  tibat  genus,  because  the 
arrangement  of  the  tissue  in  the  axis  of  the  cone  entirdy  accords  vrith 
that  of  the  stem  of  Lepidodendron.  Just  as  we  find  in  modem  cones 
of  Lycopodiacea  and  CemifenB  that  the  axis  is  a  continuation  of  the 
branch,  which  bears  leaves  modified  into  organs  adapted  to  support 
and  protect  the  parts  of  fructification.  The  most  positive  evidence 
that  can  be  adduced  of  Lepidoatrobi  bdonging  to  a  genus  allied  to 
Lyeopodium  is  afforded  bv  the  spores,  tiie  presence  of  which  not  only 
removes  them  from  Cycadea,  OoniferfE,  or  any  other  order  of  flowering 
plants,  but  directly  refers  them  to  the  family  of  LyeopodiacMa,  It  is 
well  known  to  botanists  not  only  that  cones  are  far  from  being  peculiar 
to  one  natural  order  of  plants,  but  that  their  extreme  form  is  no  indi- 
cation either  of  theu>  contents  or  of  the  affinities  of  the  plants  which 
produced  them.  Accordingly  we  find  that  Dr.  I^dley,  the  first 
English  observer  who  publidied  any  extended  views  on  the  affinities 
of  these  plants,  suggests  the  probability  of  thdr  being  referrible  either 
to  Coniferce,  Lyeopodiacece,  or  more  probably  still  to  Oycadece.  Dr. 
Hooker,  after  describing  the  nature  of  spurious  cones  which  have  no 
relation  to  the  reproductive  organs  of  the  plant,  as  in  the  common 
cone-bearing  willow,  the  larch,  &c.,  and  those  produced  by  the  punc- 
ture of  an  insect,  as  in  a  genus  inhabiting  Terra  del  Fuego,  where  a 
cone  is  formed  by  this  means  from  a  leaf,  says : — "  Some  of  the 
so-called  Lepidoatrobi  may  be  of  this  nature :  witness  the  L^idodcn^ 


dron  odeephalum,  of  which  it  is  impossible  to  say  whsthsr  it  be  a 
Lepidoatfib%a  or  the  apex  of  a  branoh  crowded  with  short  leavea. 
Were  the  Fuegian  plant  to  occur  in  a  fbasil  state  the  probability  is, 
that  its  cones  would  be  regarded  as  xmdoubted  reproductive  ozgana, 
and  the  plants  themselves  be  referred  to  Oontferce" 

(Hooker,  On  the  Strttcture  and  Affinitiea  of  Lepidoatrobi,  in  TVoms- 
actiona  of  Qeclogical  Survey  of  Qreal  Britain ) 

LEPIDOSTEUS,  a  genus  of  Fishes  belonging  to  the  family  CUipeid<E. 
The  spedee  are  natives  of  tropical  America.  They  are  remarkable  for 
their  long  teeth,  which  have  their  anterior  surfaces  rasp-like ;  the  scales 
are  vexr- hard,  like  stone.  The  dorsal  and  anal  fins  are  opposite,  and 
far  bacL  The  intestine  has  two  folds  and  numerous  cssca ;  the  air- 
bladder  is  oeUular.  The  spedes  of  this  genus  are  interesting,  with 
those  of  Polypterua,  as  being  the  only  living  representatives  of  the  vast 
numbers  of  extinct  voradous  fishes  whose  remains  are  found  in  the 
various  seoondaiy  formations.    [Poltftebus.] 

LEPIQOKUH,  a  genus  of  Plants  bdong^g  to  the  natural  order 
Paronychiacect.  It  has  5  flattish  sepals ;  petals  5,  entire,  as  long  as  the 
calyx ;  stamens  from  5  to  10 ;  styles  8-  or  5 ;  frnit  8-  to  5-valve<^  many* 
seeded,  valves  fewer  than  the  sepals,  or  alternate  with  them. 

L.  rubrum  is  found  in  sandy  fidda  near  the  sea  in  Qreat  Britain. 
It  has  a  round  stem,  flat  leaves  linear-pointed,  capsules  about  equal- 
ling the  calyx,  rather  shorter  than  the  slightly  declining  fruit^tslks; 
seeds  triangular,  obovate,  with  a  thickened  rough  border;  stem 
procumbent 

L.  mariiMim  has  a  compressed  stem,  flediy  leavei^  blunt  apioulate, 
capsules  exceeding  the  calyx,  much  shorter  than  the  deduung  fruit- 
stalks  ;  seeds  roundish,  usually  surrounded  by  a  membranous  striated 
wing ;  the  root  is  almost  woody ;  stem  g^broos  or  glandulsr,  hairy. 
It  is  found  on  the  sea-coast 

(Babington,  Manual  of  BriHah  Boiainy.) 

LEPIDOTUS,  a  genus  of  Fossil  Ganoid  Fishes,  abundant  in  the 
Oolitic  stratiL    (Agasaiz.) 

LEPISMA.    [THTaANUBA.] 

LEP'ORID^,  a  family  of  Eodentia,  the  type  of  which  may  be  con- 
sidered as  existing  in  the  Conmion  Hare. 

Linnsous  characterised  his  genus  Lepua,  the  second  of  his  order 
QUrea,  ss  having  two  indsor  teeth  (dentes  primores  2),  the  upper 
ones  double,  the  interior  being  the  leasts  and  he  placed  the  following 
under  it,  namdy,  Lepua  timidm,  L,  ewnictUua,  L.  Vapenaia,  and  L,  Bra- 
ailienaia.  GmeUn  added  several  spedes,  some  of  whidi  had  no  daim 
to  a  place  among  the  Hares. 

Cuvier  characterised  the  Hares  as  having  the  proper  indsor  teeth 
double ;  that  is  to  say,  each  of  them  has,  bdiind,  another  smaller  onsL 
Their  molars,  to  the  number  of  five,  are  formed  each  of  two  vertical 
laminso  soldered  together.  In  the  upper  jaw  there  is  a  sixth,  which 
is  simple  and  very  smalL  Th^  have  five  toes  before  and  four  behind, 
an  enormous  csocum,  five  or  ^ix  times  larger  than  the  stomach,  and 
furnished  within  with  a  spiral  lamina  (lame  spirals),  whidi  runs 
throughout  its  loigth.  The  interior  of  their  mouth  and  the  bottom 
of  their  feet  are  furnished  with  hair,  like  the  rest  of  their  body.  He 
divides  the  group  into— 

1.  The  Hares,  properly  so  called,  which  have  long  ears^  a  short  tail, 
the  hind  feet  much  longer  then  the  fore  feet,  impeneot  davides,  and 
the  suborbital  space  in  the  skdeton  pierced  like  net-work  (en  reseau). 
The  species  are,  ne  observes,  rather  numerous,  and  so  much  alike,  that 
it  is  difficult  to  define  them. 

2.  Of  Layomya,  his  2nd  divinon,  he  says  that  the  spedes  composing 
it  have  the  ears  moderate,  the  le^  not  much  differing  from  each  other, 
nearly  perfect  davides  and  no  tail :  they  have  hitherto,  he  adds,  been 
only  found  recent  in  Siberia,  and  fossil  remains  of  an  unknown  spedes 
have  been  detected  in  the  Osseous  Breccia  of  Corsica. 

Dr.  Qray's  third  family  of  the  order  QUrea  is  named  LeporidiB,  and 
is  thus  defined : — 

Gutting  teeth  two  in  each  jaw,  or  four  in  the  upper  one,  lower  one 
subsubulate;  grinders  numerous,  rootless;  ears  generally  large; 
tongue  often  hairy :  eyes  large ;  davides  none ;  fore  feet  short ;  hinder 
ones  long;  tail  none,  or  very  short,  hairy;  fur  soft. 

+  Cutting-teeth  four  above. 
1.  Leporina,  genus  L^ua  (f).    2.  Lagomina,  genus  Lagomya. 

ft  Cutting-teeth,  two  above. 
8.  Oaviina.  genera  Kerodon,  F.  Cuv.     4.  HydrochaHna  (Hydro- 
chflsrina  (?),  genus  Hydrocharua  (Hydrochosrus),  Brisson.    6.  boMy- 
poreyna  (I>asyproctina  f),  genera  Ccdogenya^  Illig.,  Ihgyporea  (Dasy- 
procta  ?),  Illig.,  2>o<icAoeif,  Desm. 

Mr.  Swainson  defines  the  geniu  Lepua  thus  '.—Cutting  teeth  _,  the 
upper  in  pairs  two  in  front,  large  and  grooved,  and  two  smaller  behind ; 
lower  teeth  square;  grinders  ^—9  composed  of  two  soldered  vertical 

plates ;  a  sixth,  very  small,  in  the  upper  jaw ;  soles  of  the  feet  hairy ; 
anterior  feet  with  five  toes ;  posterior  with  four ;  tail  very  diort^  turned 
upwards. 

L,  timidua,  the  Common  Hare. 

Lagomya,  Geoff.,  Mr.  Swainson  appears  to  give  as  a  sab-gentu  of 
Lepui, 
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The  Bub-family  Leporina  seemB  to  be  strictly  natural,  consisting 
entirely  of  those  species,  and  they  are  not  few,  which  are  usually 
known  by  the  name  of  Hares  and  Rabbits. 

4  6—6 
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Teeth  of  Common  Hare  {Lepus  timidtu),    F.  Cuvier. 

L.  HmiduSf  the  Common  Hare,  which  is  generally  considered  as  the 
type,  is  too  well  known  to  need  description,  and  it  will  suffice  to  state 
that  it  is  the  Aeeydis  of  the  Greeks ;  Lepiu  of  the  Romans ;  Lepre 
of  the  Italians;  Liebre  of  the  Spaniards;  Lebre  of  the  Portuguese; 
Lidvre  of  the  French ;  Hase  of  the  Germans ;  Haas  and  Haze  of  the 
Danes;  Hara  of  the  Swedes,  according  to  Mr.  Bell;  Hara  of  the 
Anglo-Saxons ;  Ysgyfamog,  Ceinach,  of  the  Welsh ;  Haukin  of  the 
Scotch. 

The  usual  weight  of  a  full-grown  Hare  is  8  or  9  lbs. ;  but  one  is 
mentioned  in  '  Loudon's  Magazine '  of  extraordinary  size  :  this  weighed 
131b3.  IJoz. 

L.  Eibemicus,  the  Irish  Hare.  The  Earl  of  Derby  appears  to  have 
been  the  first  who  drew  particular  attention  to  this  species,  and  it  was 
described  in  the  *  Proceedings  of  the  Zoological  Society*  by  Mr.  Yarrell 
in  1883.  Mr.  Jenyns  gives  it  aa  a  variety  of  the  L,  timidus ;  but 
Mr.  Bell  ('British  Quadrupeds')  states  that  a  careful  examination  of 
several  specimens  has  assured  him  that  it  is  not  merely  a  variety  of 
the  Common  Hare  of  England,  but  that  it  is  specifically  distinct.  He 
mentions  the  following  differences  of  character :— The  Irish  Hare  is 
somewhat  larger ;  the  head  is  rather  shorter;  the  ears  are  even  shorter 
than  the  head,  while  those  of  the  English  Hare  are  fully  an  inch 
longer;  the  limbs  are  proportionally  rather  shorter;  and  the  hinder 
legs  do  not  much  exceed  the  fore  legs  in  length.  The  fur  is  also 
remarkably  different :  it  is  composed  exclusively  of  the  uniform  poft 
aod  shorter  hair  which  in  the  English  species  is  mixed  with  the  black- 
tipped  long  hairs  that  give  the  peculiar  mottled  appearance  of  that 
animal ;  it  is  therefore  of  a  uniform  reddish-brown  colour  on  the  back 
and  sides.  The  ears  are  reddish  gray,  blacldth  at  the  tip  with  a  dark 
line  near  the  outer  maigm-  The  tail  is  nearly  of  the  same  relative 
length  as  in  the  common  species. 

It  further  appears  that  L.  ffibemicus  is  the  only  Hare  found  in 
Ireland,  which  may  account  for  its  remaining  ao  long  unnoticed ;  for 
opportunities  of  comparison  could  not  have  been  very  frequent.  Its 
for  is  considered  valueless. 

Whether  the  Irish  Hare  will  take  the  water  willingly  does  not 
appear ;  that  the  English  Hare  is,  occasionally  at  least,  an  accomplished 
and  bold  swimmer  is  manifest  from  the  following  account  related  by 
Mr.  Yarrell  in  'Loudon's  Magazine'  (vol.  6) :— "  A  harbour  of  great 
extent  on  our  southern  coast  has  an  island  near  the  middle  of  con- 
siderable size,  the  neiBirest  point  of  which  is  a  mile  distant  from  the 
mainland  at  high  water,  and  with  which  point  there  is  frequent 
communication  by  a  ferry.  Early  one  morning  in  spring  two  hares 
wer«  observed  to  come  down  from  the  hjlls  of  the  mainland  towarda 
the  sea-side;  one  of  which  from  time  to  time  left  its  companion,  and 
proceeding  to  the  very  edge  of  the  water,  stopped  there  a  minute  or 
two,  and  then  returned  to  its  mate.  The  tide  was  rising;  and  after 
waiting  some  time  one  of  them  exactly  at  high  water  took  to  the  sea, 
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and  swam  rapidly  over  in  a  straight  line  to  the  opposite  projecting 
point  of  land.  The  observer  on  this  occasion ,  who  was  near  the  spo^ 
but  reinained  unperoeived  by  the  hares,  had  no  doubt  they  were  of 
different  sexes,  and  that  it  was  the  male  that  swam  across  &e  water, 
as  he  had  probably  done  manv  times  before.  It  was  remarkable  that 
the  hares  remained  on  thjs  shore  nearly  half  an  .hour;  one  of  them 
occasionally  examining,  as  it  would  seem,  the  state  of  the  current^  and 
ultimately  taking  to  the  sea  at  that  precise  period  of  the  tide  called 
slack-water,  when  the  passage  across  oould  be  effected  without  being 
carried  by  the  force  of  the  stream  either  above  or  below  the  desired 
point  of  landing.    The  other  hare  then  cantered  back  to  the  Mlla." 

The  female  goes  thirty  days  with  young,  and  produces  from  two  to 
five  at  a  birth ;  these  are  bom  well  coverad  with  hair  and  with  their 
eyes  open.  The  leveret  quits  the  mother  and  provides  for  itself  in 
less  than  a  month,  and  is  capable  of  breeding  when  it  is  a  year  old. 

The  Common  Hare  sometimes  varies  accidentally ;  there  is  such  a 
variety  in  the  museum  of  the  2iOological  Society  of  London.  All 
attempts  to  promote  a  breed  between  the  hare  and  rabbit  appear  to 
have  been  hitherto  fruitless. 

Z.  variabUiSf  the  Varying  Hare,  or  Alpine  Hare,  of  Pallas,  which 
changes  the  colour  of  its  coat  with  the  seasons,  requires  a  short  notice^ 
The  fur,  which  is  full  and  soft,  is  in  summer  gray  intermixed  with 
silky  hair  of  a  yellowish  brown;  the  ears  are  tipped  with  black,  and 
the  under  parts  are  light  gray.  The  tail  is  white  beneath  and  gray 
above.  As  the  winter  approaches  the  fur  gradually  beoomes  whitc^ 
except  that  on  the  lips  and  the  tips  of  the  ears,  which  remains  black. 
In  the  '  Edinburgh  Philosophical  Journal,'  vol.  ii.,  is  an  interesting 
account  of  the  process  as  it  occurs  in  Scotland,  from  which  it  would 
seem  that  the  winter  change  of  colour  takes  place  without  any  removal 
of  the  hair,  as  in  the  Ermine,  and  somewhat  in  the  same  way  that 
the  change  is  effected  on  the  head  of  the  Bla<dL-Headed  Gull,  Xema 
ridibundut,  and  in  the  feathers  of  other  birds.  "  About  the  middle 
of  September,"  says  the  writer  in  the  '  Journal,'  "  the  gray  feet  begin 
to  be  white,  and  before  the  month  ends  all  the  four  feet  are  white,  and 
the  ears  and  muzde  are  of  a  brighter  colour.  The  white  ooloor 
gradually  ascends  the  legs  and  thighs,  and  we  observe  under  the  gray 
hairs  whitish  spots,  which  continue  to  increase  till  the  end  of  October ; 
but  still  the  back  continues  of  a  gray  colour,  while  the  eyebrows  and 
ears  are  nearly  white.  From  this  period  the  change  of  colour  advances 
very  rapidly,  and  by  the  middle  of  November  the  whole  fur,  with  the 
exception  of  the  tips  of  the  ears,  which  remain  black,  is  of  a  fine 
shining  white.  The  back  becomes  white  within  eight  days.  During 
the  whole  of  this  remarkable  change  in  the  fur  no  hair  falls  from  the 
animal ;  hence  it  appears  that  the  hair  actually  changes  its  colour,  and 
that  there  is  no  renewal  of  it^  The  fur  retains  its  white  colour  until 
the  month  of  March,  or  even  later,  depending  on  the  temperature  of 
the  atmosphere ;  and  by  the  middle  of  May  it  has  again  a  gray  oolour. 
But  the  spring  change  is  different  from  the  winter,  as  the  hair  is 
completely  shed." 

Z.  Cwiiculut,  Linn.,  the  Rabbet,  Rabbit,  or  Coney ;  Coniglio  of  the 
Italians ;  Conejo  of  the  Spanish ;  Coelho  of  the  Portuguese ;  Kaninchen 
of  the  (iermans ;  Konyn  or  Konin  of  tiie  Dutch  and  Belgians ;  Eanin 
of  the  Swedes;  Eanine  of  the  Danes ;  and  Cwningen  of  the  Welsh,  is 
known  to  every  one. 

The  fertility  of  the  animal  may  be  imagined  when  it  is  remembered 
that  it  will  begin  to  breed  at  the  age  of  six  months,  and  produce 
several  broods  in  a  year,  generally  from  five  to  seven  or  eight  at  a 
time.  Pennant  says: — "Babbits  will  breed  seven  times  a  year,  and 
bring  eight  young  ones  each  time.  On  a  supposition  that  this  happens 
regularly  during  four  years,  their  numbers  will  amount  to  1,274,840.'* 
The  young  are  blind  at  their  birth,  and  nearly  naked. 

The  fur  of  the  Rabbit  is  in  considerable  demand,  particularly  for 
the  hat  trade ;  and  at  one  time  the  silver-haired  varieties,  or  silver- 
sprigs,  fetched  three  shillings  a  piece,  for  ornamental  linings  to  cloaks, 
^ ;  in  Pennant's  time  however  the  price  had  fallen  to  sixpence. 

The  following  additional  species  of  Lepua  are  found  in  the  '  British 
Museum  Catalogue :' — 

L,  AUaicut,  from  the  Altai  Mountains. 

L.  areticut,  the  Bekalek,  or  Polar  Hare.    Labrador.  * 

Z.  Tolaif  the  Tolai.    Siberia. 

Z.  maerotfu,  the  Indian  Hare.    NepauL 

Z.  diottolust  the  WooUv  Hare  of  Thibet    NepauL 

Z.  DougUuiif  the  Marsh  Hare.    California. 

Z.  hwffoia,  tiie  Lasa,  or  Khargoeh. 

Z.  Vermieulaf  the  Irish  Rabbit.    Ireland. 

Z.  Capeneis,  the  Vlakte  Haas.    Cape  of  Good  Hope. 

Z.  arenarima,  the  Barrow  Hare.    Cape  of  Good  Hope. 

Z.  atuecUilit,  the  Rock  Hare.    Cape  of  Good  Hope. 

Z.  BenneUii,    Califomia. 

Z.  Americantu,  the  Wawproos,  or  American  Hare.    North  America. 

Z.  ^gyptiau,  Egyptian  Harp.    Egypt. 

The  subfamily  Lagomina  consists  of  a  single  genus,  Lagomy$,  which 
has  the  muzzle  acute,  the  ears  short  and  somewhat  roimded,  the  soles 
of  the  feet  hairy,  the  claws  falcular,  and  no  tail. 
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L.  pvtiilui  (Lepnt  ptaiiUu  of  Fsllu  j  Semluioi  Saetihik,  at  Qround 
Hire,  of  the  BusiiuiB  about  tha  Volga ;  TioholscliDt,  or  Ittmtskui,  or 
the  Borkitig  Houu  of  the  Tutua;  Ruik  of  the  Ealmuca;  Calling 
H&re  of  FenUBnt)  hsB  the  heed  longer  than  usual  with  horea,  and 
thicUj  covered  with  fur,  eieo  to  the  tip  of  the  now ;  numerous  hunt 
in  the  whiskeim;  ears  large  and  rounded;  legs  very  short;  aoles 
furred  beneath ;  its  whole  coat  ver^  soft,  long,  and  smootli,  with  a 
thick  long  fine  down  beaeath  of  a  brownish-lead  colour  ;  the  hairs  of 
the  some  colour,  towordB  the  ends  of  a  light  gray,  and  tipt  with 
block  ;  Uie  lower  part  of  the  bod/  hoary ;  tbe  aides  and  ends  of  the 
fur  yellowiah.  Length  about  6  ioches ;  weight  from  3}  to  IJ  oudixb; 
in  winter  scarcely  24  ounces.    (Pallas;  Pennant.) 
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It  inhabits  the  santh-eaatem  parts  of  Birnia.  and  is  found  about  all 
the  ridgea  spraadiiig  from  the  Ural  Moontuns  to  the  south,  about  the 
Irtish,  and  in  the  western  parts  of  the  Altai  Mountains,  but  nowhere 
in  the  East  beyond  the  Oby.    (Fallaa;  Pennant.) 

It  delighta  in  the  moat  sunny  valleys  and  hills,  where  Ihe  herbage 
is  plentiful  and  delicata.  The  Calling  Hares  choose  these  localitin 
when  in  the  vicinity  of  a  wood,  wliioh  will  afford  them  a  ready  refuge 
in  the  case  of  danger  or  alarm.  Their  burrows,  eapecially  those 
belonging  to  the  old  onea  and  to  females,  are  curious  and  intricate,  ao 
well  concealed  amid  tha  shruba  of  some  dry  spot  that  detection  ia 
Tcry  difficult ;  and  to  increase  the  difficulty  the  animal  ia  said  to  drop 
its  excTementa  under  aome  huah,  that  they  may  not  betray  ita  abode, 
which  would  aJtnoflt  defy  aearch  were  it  not  for  their  peculiar  cry  or 
call.  Thia  is  deacribed  aa  being  like  the  piping  of  a  quail,  but  deeper, 
and  10  loud  na  to  be  heard  at  the  distance  of  half  a  German  mile.  It 
la  repeated  at  just  intervals,  thrice,  four  timea,  and  even  atx,  at  night 
and  moniing,  but  seldom  in  the  day,  unieaa  the  weather  be  cloudy. 
Both  the  male  and  female  emit  this  note,  but  the  latter  is  silent  for 
aome  time  after  she  bas  given  birth  (in  ISmj)  to  her  young,  which  are 
bom  naked  sod  blind,  and  are  carefully  attended  to  by  the  mother, 
who  ooTen  them  up  worm  with  the  cosj  materials  of  her  neet 

The  sub-family  Caviina,  which  bas  the  following  dental  formula — 
tncisora,  ~ ;    Uolara,   . — -  b  20-~is  often  refened  to  Bj/itrKida. 
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The  foUowing  apeeiea  of  Lagomft  an  noorded  in  the  'British 
Uuseum  Catalogue ' : — 
L.  prinajn,  the  Little  Chief.    NoHh 
L.  ofptntur,  the  Ladqae,    Sibnia. 


LEPTOCEPHALDS. 

It.  AoyZtft,  the  Indian  Sulgazt    Himalaya. 

L.  Nepaiemit,  the  Red-Shouldered  Sulgao.     Nepaol. 

L.  rafacau,  the  Reddish  Sulgan.    CabuL 

FaaH  Leporida. 
.  Of  the  genua  Leput  the  following  apeeiea  are  named  :— ' 
Hare  of,.»he  Caverns,  Cuvier,  Bucklatid,  Pander,  and  D' Alton;  L. 
priiau.  Hare  of  the  Oaaeous,  Breccias,  Chivier.  Foaail  Hsrea  and 
rabbits  ore  also  recorded  by  M.  Bouidet,  H.  irOrbigny,  H.  Kiaso, 
U.  Wagner,  Messrs.  Croizet  and.  Jobeit,  and  Heaars.  Marcel  de  Iderres 
and  Pitoire. 

The  following  fossil  apacies  of  Lagamyi  are  recorded : — L.  Coni- 
coniu  and  L.  Sarditt,  from  the  Osseous  Breccia  of  Cormci  and 
Sardinia  reapectiTnly.  Other  recoains  oE  Lafymj/i  are  noticed  by 
Cuvier,  Wagner,  M.  de  Serr?a,  Risso,  Chabriol  and  Bouillet,  Croitet 
and  Jobert,  Bravard,  Sedgwick  (Oeniogen  beda),  and  Uuichison.  All 
tertiary. 

Of  the  Agouti  (Satgprada  oE  Illiger;  (Mtnmyi  of  F.  Cuvier) 
remains  are  noticed  by  VL  Bravard  and  H.  Etchwald  in  tertiatj  bada. 

LBPTACAN'THUti,  a  genua  of  Foaol  Placoid  Fishea  ocourring  in 
tbe  Carboniferous  and  Oolitic  strata.     (AgisaiE.) 

LEPr.£NA,B  aubdivinonof  the  great  bnuly  of  Fonil  SrocUepoda, 
nropoeed  by  I^mau  to  include  species  whidi  Mr.  Sowerby  named 
Pndvtia.  lie  use  ia  at  preaont  more  rwtrictad,  and  has  become 
rather  indeSuite.  Leptana  lata,  of  the  Silurian  ajBtem,  may  be 
regarded  as  a  frequent  type.  The  apeeiea  are  extinct,  and  ore 
confined  to  Pakeosoic  strata. 

LE'PTIDES,  a  sub-family  of  Dipterous  Insects  of  the  family  Bra- 
tkgtUma  (Maoguort).  The  family  of  insects  to  which  the  praaent 
section  belongs  is  distinguished  by  the  proboaoia  being  short  and 
membranous;  the  lips  termiual  and  thick ;  third  joint  of  the  antennte 
aimple,  often  spatulate ;  styletoften  dorsal;  abdomen  uaually  with  Sve 
distinct  segments.  The  wings  hava  commonly  one  submargioal  and 
three  poaterior  cells.  The  family  BroAyabma  is  divided  by  Macqoart 
into  four  (lilieB  or  sub-tamiliea — XylaUmo,  L^Ma,  DalKhofoda,  and 
Syrphida. 

The  Grat,  or  the  XyUiUma,  are  diatjugniahed  by  the  third  joint  of 
le  antemuB  being  conical,  by  the  wing  having  two  submargiiul  cells, 
and  hy  the  tarsi  being  fumiahed  with  two  amaJl  ouahioiks. 

In  tbe  sub-family  Lepiida  the  antenna]  ore  inserted  near  the  base  of 
tbe  head,  and  have  generally  a  terminal  s^let ;  the  tarsi  ore  fumiahed 
with  three  small  cushions ;  the  femora  are  elongated ;  the  wings  hava 
■o  Bubmarginal  and  geneiully  Eve  postorior  cells.  This  group  oon- 
ina  six  genera,  of  which  one  (filinoctra)  is  distinguished  from  aU  the 
other  Laptidea  by  its  (MsaeaaiDg  only  three  poaterior  coUa  to  tha  wings, 
tha  remaining  genera  having  five. 

In  the  genus  Ltpti*  the  head  ia  depressed ;  the  palpi  ore  generally 
decumbent,  with  the  second  joint  conical  and  the  tliird  joint  short 
and  generally  conicaL  The  thoiu  haa  a  distinct  tubercle ;  body 
conical  and  transparent.  The  apeeiea  inhabit  Europe.  The  Leptit 
vermilea  (Mtuca  vermilm,  Linn.)  has  been  separated  from  Leptit 
proper  by  Macquart,  and  forms  die  type  of  hia  genua  Termileo,  dis- 
tinguished chieSy  by  the  body  being  elongated  and  depreaaed,  the  Grat 
joint  of  the  antennce  elevated,  and  the  last  conical  and  tioiicontal  in 
its  direction. 

L,  rermilto  of  Fabridus,  or  Vermiko  Dtgetrii,  Macquart^  Thii  Fir 
is  about  4  or  G  lines  in  length,  of  a  yellow  colour,  liaving  four  black 
streaks  on  tbe  thorax,  and  Sve  ranges  of  black  apnta  on  the  Iiody;  the 
wings  immaculate.  The  larva  eomewhat  reeemblea  the  atick-like 
oaterpillai  of  the  OtanMra,  and  is  nearly  of  a  cjrlindrical  form,  but 
narrower  towards  the  antorior  extremity  of  the  body;  the  posterior 
extremity  ia  funiished  with  four  fleshy  tubercles.  It  lives  m  sandj 
districts,  forma  eicavations  in  tha  soil,  at  the  bottom  of  which  it 
secretes  itaelf  either  wholly  or  partially.  If  an  insect  falls  into  ita 
timp  it  rises  auddenly,  clasps  the  insect  with  its  body,  and  havii 
Bucked  aU  ita  juices,  bends  itself  in  tbe  form  of  a  bow,  a  ' ' 
denly  relaxing  throws  awsy  the  remains. 

Ths  nsit  genua,  Chrjitophila  (Macquart),  has  the  body  ftimidied 
with  velvet-like  hair,  the  palpi  elevated  and  with  the  seoond  joint 
cylindrical,  the  third  being  generally  conical ;  thorax  without  a  distinct 
tubercle.  Several  spedas  ore  found  in  Europe.  The  geuns  Spanio, 
which  ia  the  next  in  sucoesdon  aocoiding  to  Macquart,  has  but  two 
distinct  joints  to  the  antenme  ;  it  contains  but  one  speeies.  The  genus 
Alkerix  has  the  third  joint  of  the  antenme  distinct;  the  stylet  ia 
geikenlty  doml;  tbe  body  depreaaed.  All  the  spades  of  this  ganna 
are  European. 

The  third  nib-fiunily,  iMtcAopoda,  is  distingniahed  by  the  seoond 
joint  of  the  palpi  being  membnmous,  depressed,  and  covering  the  base 
of  the  probcada.  The  stylet  of  the  antonnn  is  sometimes  dorsal  and 
somstimea  apical ;  the  eyes  an  generally  separated  in  both  aexea ;  the 
abdomen  is  somewhat  cylindrioal,  or  approaches  a  conical  form ;  wings 
decumbent,  without  any  discoidal  oell,  and  generally  poasesaing  taar 
posterior  cells. 

Tha  Syrphida  are  a  very  eztandve  groap,  and  tltfaoilgh  given  by 
Macquart  as  a  dividon  of  his  family  BnuAgilvma,  Mrtainly  constitute 
a  section  of  higher  value  than  a  sub-family.    [Stbfhids.] 

LEPTOCE'PHALDS,  a  remaikable  fiah  of  the  Eel  tribe,  discovered 
on  the  Briljsh  coast  in  Fsnnant'i  time,  and  ainos  obasrvsd  in  the 


id  having 
id  by  sud- 
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Uaditemuewi.  The  Leptoeephatut  Jforniu  u  &  itiull,  Blandar,  and 
eompnued  animil,  u  thin  4a  ft  pieo«  of  Up«,  uid  it  £nt  light 
reMmblinK  >  muiaB  worm.  The  head  is  eitremslr  tnull  and  Bhort, 
ttas  cjei  lu^,  the  jawa  fiimiihed  with  nmneroui  minute  teeth;  the 
|iestoT>I  Sol  uid  gill'opeDingi  very  anull,  and  the  uuJ  and  doml  fin* 
connactad  with  the  tuL  The  outline  of  the  body  naemblee  that  of 
the  Luoelat  (firancAiariOma) ,-  but  the  ocguiintioD  of  the  Leftoet- 
jJudui  is  that  of  a  perfect  fiih.  Hr.  Tunll  diwribv  the  vertebne 
M  hRTing  DO  ipinotu  proaegeec     Itlivei  among  lee-weed. 

<HoQUt^  in  2nd  voL  of  the  Wamerim  Mtmoiri ;  Turell,  BntUh 
Fidui.  VOL  iL) 

LEPTOCLINUM.    [BorErLLlDJt] 

LEPTOCONCHUS  (Jinrfii,  thia,  and  nfrxo",  a  e'lell),  RuppeL'a 
name  for  a  genua  of  Pectiiiibranohiate  Oasteropodoiu  MoUuko.  The 
genua  ia  tbua  oharsoterised  :~Head  of  tae  animal  with  au  eloDgated 
proboKSa,  but  which  la  eatirolj  retractile ;  mouth  without  any  apparent 
armour;  teutadea  two,  flalleoed,  triaoguUr,  abort,  united  at  their 
iutemal  btiee,  aupparting  the  ejea  at  one-half  of  their  length  on  their 
external  aide.  Foot  Tuederat^,  muacular,  without  any  operculum. 
Uantls  with  a  circular  border,  without  oniazneut,  and  with  a  aUght  pro' 
longatioQ  on  the  left  aide.  Branchial  cavity  with  a  rather  large  aper- 
ture, the  gill  compoeed  of  a  aingle  comb  formed  of  triangular  lamiiue 
clone  let  one  againat  the  other :  at  the  bottom  of  thia  cavity  ia  found 
the  oriflce  of  the  ovaria.  whenoe  (in  the  mosth  of  July)  the  egga  come 
forth  in  numeroua  bundtea  (par  paqueta  Dombreui),  each  enveloped 
in  a  viaooua  aac,  which  la  flattened,  elliptical,  and  three  linea  in  length. 
la  the  middle  of  the  bronchial  oavity  ia  the  orifice  of  the  anua.  On 
the  right  aide  of  the  neck,  a  little  behind  the  right  tentacle,  there  ia 
another  orifice,  which  may  have  aome  relation  to  the  male  organa  of 
generation. 

Shell  aubglobular,  delicate,  fragile,  tnnaluoent,  with  a  low  apire, 
which  ia  neariy  effitoed  by  the  encroachment  (auraroiieement)  of  Uia 
laminee  of  the  lait  whorl  Aperture  large,  luboval,  with  its  two 
citremitiea  turned  oontrariwiae,  ao  that  the  aperture  haa  aome 
reaemblanca  to  the  letter  S  reversed ;  the  two  mar^ina  not  united, 
the  right  one  delicate  at  all  agea,  and  a  Httls  eipandsd  anterioriy  aa 
in  adult  Jatithijui.     "So  columella.     No  umbilicua. 

L.  (trtddu,  RUppelL  The  ahell  of  thia  apeciea,  which  aerved  BiippcU 
for  the  type  of  the  gonui,  ia  a  rather  dirty  milk  white ;  it  ia  furrowed 
eitemally  with  numeroua  longitudinal  undulated  linea  very  much 
approximated.  Length  of  adult,  11}  lines;  breadth,  121;  yonng, 
•}\;  brewlth,S. 


■f.     1,  latariorviairi  J,  view  of  the  tuk. 

It  Inhabits  tha  Bad  Sea,  where  it  ia  found  imbedded  in  the  oalce- 
raooa  masa  of  Palyparia,  and  having  no  oommunication  with  tha  water 
except  by  a  modwata  opening.  Theae  oorala  prove  almost  alwaya  to 
to  be  aapede>otJtfn)iKinna(&.PAry^}inwhichJfii7(IiM,  7»»i^it, 
Ac,  oconr. 

Rilppell  ia  of  opinion,  from  the  few  words  of  IL  Bane  oonceraiDg 
the  young  of  Magiiut,  that  the  last-named  naturaliat  had  befora  Imu 
the  genua  above  daacribed.  Biippell  noticea  the  following  diatinctiona 
between  Leplotimchaa  and  Mag^AU.  In  the  former  the  margins  of  tha 
shell  are  alwaya  diauuitad  ;  in  the  latter  they  are  alwaya  united.  Tha 
animals  of  the  two  genera  are  dialinguiahed  by  the  poaaeaaion  of  an 
operculum  in  tha  one  (liagilm)  and  ila  abaanca  in  the  other,  and  by 
the  diflerence  in  the  proboacis;  Doc  ia  the  aiphon  of  tha  Magihu 
present  in  Ltptatandt'ia. 

Rlippell  BUggeats  that  LeptoamcJit*  approxiniate*  to  tha  Janthiaa. 
The  number  ^  the  tentactaa,  tha  oval  proboacis,  the  mantle  deprived 
of  a  aiphon,  the  pectinated  branchis  framed  of  crowded  pyiamida, 
and  the  absence  of  an  operculum,  favour  thia  approximation,  aa  well 
aa  the  analonea  of  the  ahell ;  but  ha  adda  that  he  is  perfectly  aware 
that  tha  dii^rence  of  the  habitationa  of  the  two  genera  ia  too  great  to 
allow  of  a  reliance  on  thia  suggestion.  ('  Tranaactions  of  the  Zoolo- 
gical Society  of  London,'  voL  i  ;  '  Froceodings '  of  the  same  Society, 
18S1.) 

LEPTOIEFIS,  a  gsntu  of  Foeail  Ganoid  Fiahea,  oocomng  in  tha 
Liaasic  strata. 

LEPTOMERA.     [LmoDiPonA.] 
LEPTOMERIA.    [See  SnrPliHiliT.] 

LSPTOK,  a  genus  of  i  Acaphaloua  LamelUbnnchiate  JVoUhmo, 
belonging  to  tha  family  K^iada.  Thia  genua  ia  closely  allied  to 
Kellia.  Only  three  species  have  been  described,  two  of  which, 
L.  sguoncinHa  and  L.  toat^xmn.  are  Britiah.     L.  fiAagiRa  has  be>i 


LEPTOPHINA.  Wt 

taken  on  the  shores  of  the  Unitad  States.    The  speoica  ara  all  anuU 

LEPTOPHI'NA,  the  name  given  by  ProfesKir  BaU  to  a  sub-family 
of  Serpenta  belonging  to  the  family  Wvbrida.    It  ia  thus  dafined : — 


Maxillary  uid  palatine  teeth ;  ao  poiaonoua  fangs.  Body  very  alender, 
slightly  dapreoed.  Tail  very  lonXi  slender,  the  point  acnts^  Doml 
scues  oval,  elongate,  loose ;  oaudal  aoales  very  snull,  elosely  arranged. 
Abdominal  louta  very  long ;  aubcaudal  acuta  Knall,  indistinot. 

The  genera  Dryiiait  and  LeptiijMt  are  included  in  thia  family,  of 
which  DryinvM  aitraitit  and  Lepto^U  purimraieeiu  may  b«  raguded 
aa  examples. 


combined  wi^  the  graceful  alendemcas  of 
their  ibrm,  the  beautiful  metallic  refiectioa  from  tha  aurface  in  soma 
apeciaa,  and  the  bright  and  changeable  hues  in  othen,  plaoe  them 
amongit  the  moat  iutsRatiog  of  the  serpent  tribe.  Their  food  oon- 
aiata  of  large  inaeda,  joung.birda,  &c,  which  the  extraordinary  alia 
of  the  head,  the  width  of  the  gape,  and  the  great  dilatability  of  the 
ueok  and  body,  aoabla  tham  to  awallow,  notwithatuding  tha  amall 
ain  of  these  parta  in  a  atate  of  rest  In  a  apacimen  in  my  possession 
o(  AwiiHM  auralut,  for  instanos,  the  length  of  which  is  i  feet  9  inches, 
the  diawatar  of  tha  ne<^  is  hanlly  3  linear  Whan  the  skin  is  distended 
either  hj  food  or  during  inspiration,  Om  loalsa  are  separated  frotn 
each  other,  and  the  skin,  which  is  of  a  difhmit  oolonr,  tisaomsi 
visible  in  Um  intentices,  prodocdng  a  ooiiotii  reticulated  appearaoMb 
Notwithstanding  the  poisonous  mai^  was  affixed  by  lanoNM  l«  tha 
only  a|>edss  of  J>r3nisau  known  to  him  (CeMtr  mtielerwmi,  Uns.), 
-'"  "  well  BSoertAined  that  they  are  all  of  them  pofsotly  harmlar  - 


>dof  U 


taming  and  playing  irith  them,  twining  them  round  thaar  nai^  and 
arms,  and  tliatthe  aoakea  appear  pleased  at  bring  ihna  nsrsMsd  " 

DryiiMU  (Hecram). — Upper  jaw  mnoh  longer  than  the  lower. 
Bostrum  very  narrow,  more  or  less  aauta  at  tha  aMi,  which  In  soma 
apsolea  is  distinctly  mucronate  and  moveable.    (Bell.) 

Iti.  Bell  reooids  six  specisa,  three  of  whislta)'  '       ~'' 


D.  auTOttti.    Yellawuh-gray,  diiDuig  with  pals  gold-eolaaT,  dotted 

with  wi ^-  ■         ■■      ' 


with  whituh  ud  black;   I 


1  BQbobtiue. 


>ls  gold-eoli 
t.     It  U  ■ 


£qi(0))Mt(Bcil]). — Roatruni  obtiue;  upper  jav  projectiag,  but  Ymj 
■ligliUT  bejond  tha  loirar. 

Hr.  Bell  record*  Uirsa  ipeciBa.  three  from  the  East  Indies,  uid  one 
from  America  (Carolina).  To  tbeae  Dr.  Gray  lubaequantlj  added  two 
■pedea,  L.  pukctfiiatvt  and  L.  Mpiiatut  {Coif^er  tpUMiu,  LacdpMe), 
oollectsd  bj  the  eipeditJQQ  under  Captain  Phillip  Parker  King,  KN- 
('  Sorrey  of  Aultr^ia.'} 

J,.  p*rpiiraiaru  {Colaber  jmrpunucau,  Shaw).  Violet^  ohangjjigto 
BieeD,  gilded  j  a  lateral  and  doiaal  line  oC  a  paler  hue ;  head  obtnea, 
It  i*  found  in  the  Eaat  Indiea,    ('  Zool.  Jaumal,'  toL  iL) 


lEPTOPHia    [LiPTOi 

LEPTOFODIA.    [Mici 

LEPT030HA,    [CnonuD*." 

LGPTOSOIIUS,  a  Kenui  o'f  Birdi  e«tabli«hed  bj  Yieillat,  and 
belonging  to  the  ftmil)r  dteulida.  Eiample :  Ltplotonna  afer ; 
Oue^K  nff,  0mA. ;  Edolian  Cuckoo  of  Shaw,  noticed  b;  tha  late 
Major  Jamea  Franklin,  F.RS.,  ftc,  in  hie  'Catatogus  of  Birds' 
oollected  in  the  Qangei  between  Calcutta  and  Benarei,  and  in  the 
TiDdhjian  Hilli  between  the  latter  place  and  Ourrah  Hundela  on  the 
Hetbudda.  ('ZooLProc,'  IBSO-Sl.)  Lieutenant-Colonel  8;kee  alio 
daaeribei  and  noticea  it  in  hia  interesting  Catalagus  aa  ocotmiDg  in 
the  Dokhun  (Deoeali),  but  aa  being  rare. '  ('  Zool.  Proc,'  18S2.) 

LEPT08T0SIA.    [Cuodlid*.] 

LEFTURUS,  a  genua  of  Qnaiei  hsTiiig  eolituy  apikelela,  imbedded 
■Itarnatel;  on  oppoaite  aides  of  the  racbii  of  1  flower  and  a  auperior 
rudiment.  Qlumn  1  or  3  opposite  to  the  rachia,  cartilaginooi, 
BOTaring  the  flower.     Paleee  scariooa  Stigmaa  feathery. 

L.  VRntmtfiu  haa  a  ojtindrieal  aqbulate  epike ;  2  glumea  equalling 
or  iligbtlf  longer  than  the  flowera ;  atam  ttma  2  to  6  inchea  long ; 

SLoTong,  cuTTod  when  dry.    In  a  Tari*^  of  thii  species,  L.  fLiforaai, 
S[dkes  ue  much  more  ilender,  filifotm,  scaroelj  at  all  curved.     It 
giowi  in  laody  aalt-manhea 

LEPTTNITE,  a  foim  of  Granite  in  which  mica  it  absent.  It 
conaiata  of  a  gianulat  mixture  of  felspar  and  quartic  It  is  also 
called  Awmlife. 

X.EPDS.    [LuokdaI 

LERISTA,  a  «aus  of  Beptiles  belonging  to  the  family  Sciaeida, 
eatabliahsd  by  Hr.  Bell,  and  thus  characterised  by  h^ : — Bead 
Bcutated;  no  eyaUds;  ears  hidden  under  the  skin.    Body  slender; 
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the  scsles  smooth  and  equsL  Feet  four;  the  anterior  little,  Tefy 
short,  and  didactjious  ;  the  posterior  longer,  and  tridactjlona.  Vent 
■imple,  cemicirciilar ;  no  prteanal  or  femoral  pores. 

L.  lifwita  is  bronze-green,  paler  beneath,  with  two  dorsal  and  two 
lateral  blank  lines.    It  is  a  native  of  Australia. 

Mr.  Ball  obeerveo  that. this  new  genus  sgrees  with  Gytnnefitk^Miu, 
Kerr,,  and  Abit^hanu,  Filling.,  in  the  absence  of  eyelida,  but  diflaa 
from  both  in  the  number  of  ita  teea.  In  addition  to  this  dilbnoo*  m. 
the  structure  of  Uie  feet^  it  is,  he  adds,  remarkably  dialfngnished  by 
tha  want  of  external  ears,  and  by  its  eloDgated  and  a^uifonn  body; 
characters  in  which  it  agreea  withSoipAo*,  Oray.  ^le  laat^iamed 
genua,  he  remarks,  howerer,  poaaeseea  eyelids,  and  differs  also  in  the 
number  of  ita  toes  from  Ltritta.  ('  ZooL  Froc,'  1833.) 
LERIfEA.    [LiBiiEatix.] 

LEKNEAD.^,  the  second  order  of  the  legion  Pac^npoda  amongrt 
the  Entomostracous  Owlocea.    [EliTOHOSTHaoa.] 

This  order  is  oharacterised  by  Dr.  Baird  in  his  '  History  of  British 
Entomostraca '  as  follows : — Houtb  suctorial ;  thorax  not  arttoolated; 
feet  and  other  organs  belonging  to  thoracic  segment  Qcaiij  mdb 
mentary ;  no  eyes ;  body  very  outr*  in  appearance. 

The  existence  of  the  Lattta  seems  to  have  been  known  to  tbe 
ancient&  Aristotle  infonni  us,  in  his  '  Historia  Animalium,'  that  the 
tunny  and  sword-fiab  are  tormented  l^y  a  sort  of  worm  which  fsatens 
itself  under  the  fin,  and  causes  such  irritation  to  the  snimal  that  it 
often  leaps  out  of  the  water  and  falls  on  board  of  ships.  Pliny  iepe«ta 
tbe  asertion  almost  in  the  words  of  Aristotle,  Oppianus,  in  his  poem 
'  Alieuticon,'  describes  tbe  sufTariugs  of  tbe  poor  tunny  and  swoid-fith 
iu  moving  language,  and  asserta  that  tbe  fish  are  frequently  killed  by 
their  pigmy  assailants.  Athennus  repeata  what  his  predecesaora  had 
writtni  before  bim ;  and  Salvianus,  in  his  '  Aquatilium  Animalium 
Sistoria,'  1554,  quotes  at  length  the  passages  bearing  upon  the  anbjact 
from  Aristotle,  Pliny,  Oppianus,  and  Athensaua  Roudelatiua,  in  his 
'  Libri  de  Piscibss  Harinia,'  1  S&i,  repeate  for  the  sixth  time  Aristotle's 
and  Pliny's  aooounta  of  this  parasite  of  the  tunny  and  sword-Sah ;  and 
to  prove  his  personal  knowledge  of  tha  little  animal  in  question  givea 
a  flgure  of  a  tunny,  with  the  parasite  attached,  near  the  pector^  fin. 
He  says  it  adheres  so  tenadoosly,  that  it  cannot  be  shaken  off  by  anj 
agitation  of  the  body  of  its  host. 

Conrad  Oesner,  in  his  '  Historia  Animalium  —  Da  Aqnatilibas,' 
1568,  enters  largely  into  the  history  of  this  parasite. 

Boccone,  a  Sicilian  gentleman,  in  his  '  Recbercbes  et  Obeervationa 
Naturelles,'  published  at  Amsterdam  in  1671,  informs  us,  that  at 
Messina  his  attention  was  called  by  H.  Scilla,  a  famous  painter  and 
antiquaiT  of  that  town,  to  tbe  fact  that  the  XtpAioi,  or  Sword-Fisfa, 
was  well  known  to  the  fishermao  ou  the  coast  to  be  tormented  by  a 
parasite  which  they  called  Sanguisuca.  The  only  information  he 
received  was  that  the  motion  of  the  creature  was  like  that  of  a  gimlet 
ia  plunging  itself  into  the  fleeh  of  tbe  fish.  He  succeeded  however 
in  obtaining  a  specimen,  which  be  describee  and  figures.  Tbey  bury, 
he  aayi,  their  whole  head  or  trunk  in  the  flesh  of  the  sword-fish.  They 
are  not  generally  confined  to  one  part  of  the  body,  but  alwaya  on 
such  places  aa  that  the  fin  of  the  animal  cannot  reach  them.  Bocooae 
referi  this  species  to  the  Oufroi,  or  iiUvt  taarimu  of  Oesner,  kc. 
i  In  1716  LioneuB,  in  his  '  Fauna  Suec^ca,'  fint  edition,  described  a 
parasitio  animal  found  upon  tbe  Oyprauu  Carattiut,  "  whose  blood 
it  sucks."  He  established  from  thia  specin  the  genus  Ltnua.  In  his 
'  Iter  West  Ootha,'  1747,  be  notices  another  species  found  on  the  gills 
of  a  species  of  Oadut;  and  iu  his  second  edition  of  tbe '  Fauna  Buecica,' 
1761,  he  adds  a  third,  as  inhabiting  tbe  gills  of  the  salmon,  which  bad 
been  figured  and  dacrit>ed  by  Oisler,  in  tha  'Act.  Bolmena.'  {KongL 
Tetanak.  Handling,)  for  1751,  under  the  name  of  PaJicii^h  Ai/monis. 
In  tha  ■  Syat.  Nat,'  12th  edition,  1766,  ba  adds  a  fourth  speeiea  La 
tha  Ust,  and  up  to  that  time  these  four  constituted  all  that  Linnaus 
admitted  into  tha  genua  Ltrnea — a  genus  which,  since  bis  time,  not- 
withstanding the  difficulties  attending  ita  investigation,  has  increased 
a  hundredfold,  and  now  constitutes  a  large  family.  So  biuLrre  in 
anpsarance  are  tbese  Ltnua,  that  Linnicus  had  no  idea  that  they 
longed  to  the  Owf acm ;  ou  the  contrary,  he  places  them  amongst 


thaw 

"  Of  all  the  curious  creatures  which  tha  naturaliat  meets  with  in 
bis  researches,"  says  Dr.  Johnston,  "  there  are  none  more  paradoiical 
than  the  Lenta;  none  which  are  more  at  variance  with  our  notions 
of  animal  conformation,  and  which  exhibit  less  of  that  decent  pro- 
portion between  a  body  and  its  members  which  constitutes  what  we 
choose  to  call  symmetry  or  beauty."  It  is  no  wonder  then  that,  with 
tbe  scanty  knowledge  he  bad  of  their  habits  and  history,  Linnant 
should  have  considered  their  proper  place  in  the  system  of  nature  to 
ingst  hia  Utibttea ;  «nim«l-  belongiuK  to  his  class  Fcnao,  and 


a  tha  BofUiesB  of  their  body  and  the  want 


t^iatacterised  b 
ofasheU. 

In  181T  Cuvier  adapted  the  view  taken  by  Boao,  and  In  his  'R^gns 
Animal '  placed  tbe  Lemea  amongst  the  intestinal  worma 

There  ia  nothing  vaipr  instructive  in  thte  detail  of  the  difficoltits  fslt 
by  systematio  nriten  in  knowing  or  determining  where  theae  curious 
and  at  fint  sight  bizarre-looking  animals  should  be  pUcsd.  LitUe 
was  known  of  their  habits,  manners,  or  mode  of  propagation,  and 
though  their  near  relations  with  the  Califi  had  been  ODserred  by 
several  authors,  tbey  bsd  not  sought  to  resolve  the  question  bj 
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deeper  aiiatomioal  rmearoheB  or  inyeetigaiions  into  their  mode  of  life 
and  habits.  Their  true  position  however  was  soon  about  to  be  ascer- 
tained. Soon  after  Cuvier  had  published  the  first  edition  of  his 
celebrated  ivork,  the  '  R^gne  Animal,  a  French  physician  at  Havre, 
H.  Surriray,  made  the  impoVtant  discovery  that  the  ova  were  contained 
in  the  long  filaments  suspended  from  the  abdomen,  and  that  the 
young  when  bom  bore  no  resemblance  to  their  paivnt,  but  on  the 
contrary  were  extremely  similar  to  the  young  of  the  Cyclops.  De 
BlainviUe  recorded  the  fact  in  the  '  Journal  de  Physique/  1822,  in  his 
excellent  article  '  Lemea/  and  fully  admitted  the  truth  of  Surriray's 
Btatement.  In  this  article  he  remarks  the  near  approach  of  Mb  last 
genus  among  the  Zemeadm  to  the  last  of  the  CaligwioB,  and  traced  the 
almost  insensible  gradations  by  which  we  are  carried  from  that  genus 
to  the  Caligtu  itself,  thence  to  Argvltu,  and  through  it  to  the  Apua 
and  other  Branchiopods.  He  still  retained  them  however  amongst  the 
rEpizoa  /  and  Desmarest,  in  his  '  Cons.  G^n.  sur  la  Classe  des  Crust,' 
1825,  appears  to  have  been  the  fii-st  to  distinctly  refer  tiiiem,  as  a 
group,  to  the  class  Orttstacea. 

In  1826  Messrs.  Audouin  and  Milne-Edwards  discovered  a  parasite 
upon  the  Astaeiu,  or  lobster,  the  Nicothoe;  and  in  the  course  of  their 
observations  upon  the  history  of  this  curious  Siphonostome  they  came 
to  the  conclusion,  reasoning  from  analogy,  that  the  Lemea  were  real 
Crtutacea  that  "  became  monstrous  after  they  had  fixed  themselves  " 
upon  the  animal  whicU  was  to  serve  them  with  nourishment. 

Kroyer  informs  us  that  several  (German  zoologists,  as  Nitsch,  Leuc- 
kart,  and  Schwegger,  had  advanced  similar  opinions,  though  it  would 
appear,  from  his  references  to  their  observations,  upon  very  insuffi- 
cient grounds.    Zoologists  however  were  gradually  coming  to  the 
conclusion  that  these  fantastically-formed  creatures  were  in  reality 
crustaceous.    But  it  is  to  Alexander  Von  Nordmann,  an  eminent 
Prussian  naturalist,  that  we  are  indebted  for  a  complete  and  satiafac- 
toxy  solution  of  our  doubts  upon  the  subject.    In  his  work, '  Mikro- 
grapbische  Beitrage  zur  Naturgeschichte  der  Wirbellosen  Thiere,' 
Berlin,  1882,  he  has  confirmed  the  observations  of  Surriray  upon  the 
young  when  first  hatched  from  the  ova,  shown  the  dissimilarity  which 
exists  between  the  male  and  female,  and  thrown  much  light  upon  the 
anatomy  of  this  interesting  group  of  animals,  especially  with  regard 
to  the  structure  of  their  mouth  and  feet.    Since  the  publication  of 
his  excellent  work  his  observations  have  received  still  further  con- 
firmation, additions,  and  corrections  by  three  zoologists  of  considerable 
reputation — the  well-known  entomologist  Burmeister;  an  Austrian 
naturalist,  Yincenz  Eollar ;  and  the  acute  observer  Raihke. 

The  form  of  the  animals  belonging  to  the  Lemeada  is  very  variable. 
'*  Respecting  this,"  says  Kroyer,  **  it  is  not  easy  to  say  anything  general. 
The  remark  only  forces  itself  upon  every  observer,  that  the  exterior 
of  these  animals  is  often  so  highly  fantastical,  that  we  are  disposed 
to  admire  the  freaks  of  nature  in  bringing  forth  such  forms.  But  it 
is  evident^  that  when  continued  observations  and  investigations  have 
put  us  in  possession  of  the  condition  of  these  forms,  we  shall  see  here, 
as  every wnere  else,  that  singularity  resolves  itself  into  regularity." 

For  the  most  pajrt  the  skin,  or  eoctemal  envelope,  is  soft  and  fiexible, 
but  there  are  many  spedeain  which  it  is  somewhat  of  a  cartilaginous 
consistence.  Kordmann  has  discovered  that  it  consists  of  a  threefold 
structure ;  an  external  layer,  tolerably  firm  and  elastic ;  next,  a  very 
loose  and  soft  cellular  tissue ;  and  finally,  a  third  layer,  composed  of 
a  number  of  muscular  fibres  crossing  each  other  in  length  and  breadth, 
and  having  in  consequence  a  reticulated  appearance. 

We  can  generally  trace,  more  or  less  distinctly,  a  division  of  the  body 
into  two  parts;  the  first  of  which,  the  smaller  of  the  two,  forms  the 
head,  and  the  other  the  thorax.  This  latter  is  generally  of  consider- 
able size,  whilst  the  abdomen,  in  almost  all  the  species,  has  become 
very  nearly  rudimentazy.  Attached  to  the  head,  in  the  greater  number 
of  the  Lemeada,  we  find  one  pair  of  antennss,  and  two  pairs  of  foot- 
jaws,  by  means  of  which  they  attach  themselves  to  their  prey.  In  a 
foiv  we  find  no  antenne,  and  only  one  pair  of  foot-jaws.  We  find  no 
appearance  of  eyes.  The  organs  corresponding  to  the  thoracic  feet  of 
the  SiphonottofMi  are  variable  in  form,  but  in  general  are  almost 
rudimentary,  sometimes  indeed  altogether  wanting.  It  is  this  veiy 
rudimentaxy  state  of  the  organs  of  motion  and  other  appendages  that 
forms  the  principal  mark  of  distinction  between  the  Lerneadaaaid  the 
Siphonostoma,  The  mouth,  according  to  Kroyer,  has  generally  the 
shape  of  a  blunt  spherical  snout,  placed  on  the  most  advanced  portion 
of  the  head,  and  terminating  in  a  roundish  opening,  though  in  some 
of  the  genera  it  is  in  the  form  of  a  slight  elevation  merely,  and  is 
placed  at  a  considerable  distance  from  the  anterior  part  of  the  head. 

The  manner  in  which  these  animals  fasten  themselves  to  the  fishes 
upon  which  they  live  varies  much.  In  some  it  is  by  means  of  the 
foot-jaws  alone,  which  in  these  species  are  strong  and  of  a  hooked 
form.  In  others  it  is  by  means  of  two  long  appendages  springing 
from  the  upper  part  of  the  thorax,  one  on  each  side,  and  uniting  at 
the  tip,  forming  at  their  junction  a  sort  of  round  button.  In  a  lSurd 
set,  again,  the  oigans  of  attachment  are  a  series  of  horns  or  appendages 
proceeding  from  the  side  of  the  head. 

The  females  are  generally  furnished  with  laige  external  ovaries, 
containing  numerous  ova.  The  intestinal  canal  is  very  distinct, 
extending  through  the  whole  body.  It  is  cylindrical,  and  widens 
towards  the  middle  of  its  length  into  a  stomach.  The  motion  in 
the  living  individuals  may  be  plainly  seen,  a  series  of  rhythmical 


movements  to  both  sides,  occurring  to  the  number  of  from  about 
60  to  65  in  the  minute ;  besides  a  sort  of  peristaltic  motion,  or  an 
alternate  contracting  and  lengthening  itself  upwards  and  downwarda 

Nordmann  has  described  what  he  considers  may  be  the  liver  and 
brain,  and  has  pointed  out  the  heart  This  latter  organ  contracts  and 
expands  regularly,  but  no  blood-vessels  are  to  be  seen,  the  blood  flow- 
ing freely  about  in  the  hollow  of  the  body  and  anna  The  blood  is  a 
clear  watery-like  fluid,  composed  of  three  kinds  of  globules,  differing 
in  form  and  dimensions.  The  internal  ovaries  lie  on  each  side  of  the 
intestinal  canal,  and  open  by  ncieans  of  a  canalis  deferens  on  each  side 
of  the  inferior  portion  of  the  thorax,  where  the  external  ovaries  take 
their  origin. 

In  general  it  is  only  the  adult  female  of  the  Lemeadce  that  we  are 
in  the  habit  of  observing,  and  in  an  animal  whose  organs  of  motion 
and  perception  for  the  most  part  are  merely  rudimentary,  and  whose 
existence  is  strictly  stationary,  the  manner  of  life  must  be  very  simple. 
Immoveably  flxed  upon  the  fish  which  serves  it  for  food,  its  existence 
depending  upon  the  life  of  its  host,  it  requires  neither  feet  to  transport 
it  from  place  to  place,  nor  eyes  to  guide  it  in  its  search  for  fresh 
abodes.  In  fsust,  the  whole  of  its  active  existence  consists  in  the  two 
operations  of  taking  food,  and  propagating  its  species.  We  find  them 
in  all  instances  more  or  less  deeply  fixed  in  the  tissue  of  the  parts 
upon  which  they  have  taken  up  their  habitation,  and  often  so  deeply 
lodged,  that  litUe  else  but  the  oviferous  tubes  are  visible  externally. 
There  they  remain,  living  at  the  expense  of  their  host,  those  that 
inhabit  the  branchissor  are  deeply  fixed  in  the  soft  tissue  of  the  bodies^ 
drinking  up  the  blood ;  and  the  others  which  are  fixed  less  deeply, 
and  take  up  their  abode  imder  the  fins  and  such  places,  sucking  the 
slimy  juices  of  the  skin.  As  they  are  never  seen  to  change  their  place 
of  residence,  the  question  natunilly  occurs — ^how  did  they  come  there 
originally  ?  Having  no  feet  to  propel  them  through  the  water,  and 
no  eyes  to  guide  them,  even  if  they  possessed  the  faculty  of  transport- 
ing themselves  from  one  place  to  another,  how  is  it  that  we  thus 
find  them  fixed  upon  these  fishes,  mature  and  possessing  ova  ?  Blain- 
viUe answers  this  question  by  saying,  "  It  is  difficult  to  conceive  how 
these  animals,  which  spring  from  eggs,  are  fixed  upon  fishes  without 
admitting  that  in  their  young  age  they  possess  a  little  motion." 
M.  Surriray  had  at  that  time  demonstrated  to  BlainviUe  the  existence 
of  the  young  when  just  hatched ;  but  less  importance  was  attached 
to  this  discovery  than  it  deserved;  and  it  was  not  tiU  Nordmann 
corroborated  the  fact,  and  foUowed  it  up  by  his  more  patient 
researches,  that  we  were  enabled  to  answer  the  question  fuUy. 

The  circumstance  that  the  Leme<idce  soon  die  after  being  taken  from 
the  fish  that  has  served  them  for  nourishment  and  a  habitation,  cer- 
tainly throws  great  difficulty  in  our  way  of  observing  the  development 
of  the  young;  but  we  now  know  that  when  hatched,  and  for  some 
time  afterwurds,  the  young  Leme€uiaf  are  nimble  and  active,  and 
possess  both  the  organs  of  motion  and  the  faculty  of  using  thenu 
When  they  first  come  out  of  the  egg  they  are  of  an  oval  shape,  and 
very  much  resemble  the  young  of  the  Cyclopidce,  They  possess  a 
laiKO  eye,  situated  hi  the  centre  of  the  anterior  and  upper  purt  of  the 
body,  and  are  provided  with  two  large  pairs  of  swimming-feet,  and  a 
pair  of  jointed  antennas.  As  in  the  OydopidcB,  these  young  Lemeada 
cast  their  skin  repeatedly  before  they  arrive  at  maturity.  After  the 
first  moulting  the  body  is  seen  plamly  divided  into  two  parts,  the 
anterior  of  which  is  furnished  with  three  pairs  of  hooked  feet^  and 
the  posterior  with  two  ^lairs  of  swimming-feet.  No  doubt  there  are 
a  good  many  stages  of  development  to  go  through  before  they  assume 
the  mature  form,  but  it  has  not  yet  been  possible  to  follow  them  out. 
It  is  not  the  least  curious  part  of  the  history  of  these  singular- 
looking  animals  that  the  young  should  thus  stand  on  a  higher  stage 
of  development  than  the  mother ;  and  that  their  progress  from  youth 
to  maturity  should  be  in  the  directly  opposite  ratio  to  that  of  ail  the 
other  CruttaceoB,  At  what  period  of  their  existence  they  fasten  them- 
selves upon  their  prey  is  at  present  tmknown ;  but  no  sooner  apparently 
does  this  happen  than  the  eye  disappears,  aud  the  feet  either  disappear 
also,  or  are  transformed  into  other  organs.  In  some  they  are  changed 
into  foot-jaws,  by  means  of  which  they  fix  themselves  upon  the  body 
of  the  fish  they  select  for  their  habitation.  In  others  they  are  trans- 
formed into  long  and  strong  prolongations  like  arms,  which  unite 
together  either  at  the  tips  only,  or  irom  the  roots  aU  the  way  up  to 
the  point,  where  they  send  forth  a  short  homy  stem,  that  widens  into 
the  shape  of  a  round  button,  and  which,  when  buried  in  the  skin  or 
fiesh  of  the  fish,  forms  such  a  strong  attachment^  that  the  Lemeadoi 
cannot  be  detached  without  being  torn,  or  by  being  carefuUy  dissected 
out  Most  probably  the  species  in  which  this  development  takes  place 
first  fasten  themselves  to  their  foster-mother  by  the  foot-jaws,  as  the 
first-mentioned  set  do,  and  after  being  buried  in  the  flesh,  these  organs 
assume  this  peculiar  formation,  otherwise  it  is  difficult  to  conceive 
how  such  an  instrument  could  penetrate  deeply  into  the  body  of  the 
fish.  A  third  mode  of  transformation  of  the  feet  appears  to  be  into 
a  series  of  homy  branchlets  developed  round  the  mouth,  and  which, 
when  they  have  penetrated  deeply  into  the  soft  parts  of  their  host, 
serve  effectuaUy  to  retain  the  parasite  in  its  place.  The  adult 
LemtadcB  show,  with  the  exception  of  taking  food  and  laying  eggs, 
veiy  few  and  feeble  signs  of  life,  whether  attached  to  the  nourishing 
animal  or  when  separated  from  it  Many  of  the  genera  show  no 
external  signs  of  life  at  aU  after  separation  from  their  foster-mother; 
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others  moTe  their  jaws  for  n  short  period,  or  their  head  may  be  seen 
to  move  leisurely  in  different  directions  for  a  little  time  and  then 
cease.  In  one  speoies  {L.  branchialU)  Krover  teUs  us  that  he  observed 
a  singular  phenomenon  that  nobody  else  nad  before  noticed.  When 
he  touched  an  individual,  it  squirted,  he  says,  "from  the  vent  a 
transparent  stream  of  fluid  to  the  distance  of  a  foot  and  a  half,  and 
this  it  repeated  several  times  one  after  another." 

Th%t  part  of  the  history  of  the  LemeadcB  which  is  connected  with 
their  sexual  relations  and  propagation  is  still  involved  in  much 
obscurity ;  but  the  details  we  have  received  from  Nordmann  and 
Kroyer  with  regard  to  the  males  are  no  less  singular  than  many  of 
the  other  curious  parts  of  the  history  of  these  itniinala-  By  some  of 
the  earlier  observers  it  was  supposed  that  those  individuals  which  had 
not  oviferous  tubes  were  males,  while  others  Imagined  that  they  were 
hermaphrodites.  Neither  of  these  opinions  however  will  stuid  the 
test  of  inquiry.  The  ovaries  of  the  female,  after  the  eggs  have 
attained  maturity,  bunt  and  disappear,  and  thus,  as  Kroyer  observes, 
"  the  Lemea  which  to-day  was  considered  a  female  to-morrow  might 
be  regarded  as  a  male."  In  the  course  of  investigating  different  species 
of^ZernecKia  Nordmann  discovered,  in  several  instances,  small  bodies 
adhering  to  the  generative  organs  of  the  females,  which  on  closer 
inspection  proved  to  be  animals  that  differed  very  much  in  appearance 
from  the  female,  and,  on  the  contrary,  bore  considerable  resemblance 
to  the  young  ones  in  the  first  stage  of  their  development.  These,  he 
believed,  wei*e  the  males,  and  though  Burmeister  has  thrown  great 
doubts  as  to  the  entire  accuracy  of  Nordmann's  observations,  his 
statements  as  to  the  fact  of  these  animals  beiog  males  are  borne  out 
by  Kroyer  and  others.  It  is  probable,  as  Nordmann  remarks,  "  that 
the  males  and  females  are  mixed  together  when  they  come  out  of  the 
eggs,  but  that  they  develope  themselves  differently  at  the  last  change 
of  skin."  They  continue  to  show  imiformity  in  regard  to  the  form 
of  the  head,  and  the  form  and  situation  of  the  parts  connected  with 
it,  but  they  want  the  apparatus  for  attaching  themselves  which  tiie 
females  possess,  having  mstead  two  pairs  of  strong  hooked  feet  They 
differ  constantly  in  the  form  of  the  other  parts  of  the  body,  and  show 
a  remarkable  diversity  from  the  female  with  respect  to  size,  being 
very  much  smaller.  These  males  bear  a  strong  resemblance  to  each 
other,  even  in  different  genera,  in  which  the  females  are  very  imlike. 
This  fact  and  the  preceding,  namely,  the  great  difference  of  size,  have 
been  considered  by  Burmeister  as  strong  objections  to  the  truth  of 
Nordmann's  conclusions.  It  is  true  many  experiments  and  careful 
anatomical  investigations  are  still  wanting  to  establish  conclusively 
the  facts  as  stated  by  Nordmann,  but  still  the  observations  made  by 
him  upon  one  or  two  genera  leave  little  room  to  doubt  the  truth  of 
the  opinion,  as  regards  these  individuals  at  least  Kroyer  considers 
that  the  ZemeadcB  are  at  a  very  early  age  capable  of  breeding,  though 
it  is  not  yet  known  at  what  stage  of  development  exactly  they  become 
so.  Certain  it  is  we  see,  in  small  specimens  of  some  of  these  animahi, 
small  ovaries  and  a  few  eggs  contained  in  them,  whilst  as  the  fenudes 
increase  in  size  the  ovaries  become  larger  and  the  eggs  more  numerous. 
Burmeister  af&nns  that  the  Lemeadoi  only  propag&to  once,  and  the 
ovary  continues  to  increase  in  size,  and  the  eggs  to  increase  in  number, 
till  uiey  become  mature,  and  that  then  the  parent  Lemea  has  played 
her  part  Kroyer  doubts  this;  and  the  opposite  opinion  holds  better 
with  the  analogy  of  the  other  Entomostrecous  Onutacea.  But  upon 
this  point  direct  experiments  are  wanting. 


M.  Hflne-Edwards  divides  the  LemeadcB  into  three  feunilies,  charac- 
terised by  the  manner  in  which  these  parasites  attach  themselves  to 
their  prey.  Some  fix  themselves  by  means  of  great  brachiform  append- 
ages, umted  together  towards  the  end,  and  terminated  by  a  homy 
median  bouton.  Others  adhere  by  their  jaw-feet>  which  are  armed  witi^ 
yerv  strong  hooks.  Others  again  attach  themselves  by  the  whole  head, 
which  is  furnished  for  this  purpose  with  homy  prolongations  of 
various  forms.  The  first  correspond  to  the  Lemeopoda  of  M.  de 
Blainville,  and  are  designated  as  Lerneopodians ;  the  second  have  the 
genus  Chondrucanihus  for  their  type,  and  form  M.  Milne-Edward's 
£unilyChondracanthians;  and  the  third  he  denominates  Lemeocerians, 
because  the  genus  Xemeocera  belongs  to  that  family,  and  the  name 
recalls  one  of  their  principal  oharacten.  With  regard  to  the  establish- 
ment of  generic  divisions,  and  the  characters  of  species,  he  can  only, 
he  observes,  refer,  in  the  greater  number  of  Instances,  to  the  mode  of 
organisation  in  the  females;  for  the  males  are  nearly  entirely  unknown 
to  him,  and,  in  his  descriptions,  the  females  are  designated,  unless 
the  contrary  ha  specified. 

Chondracanthians. 

The  female  Chondracanthians  fix  themselves  upon  their  prey  by  the 
aid  of  small  anchor-like  jaw-feet  inserted  at  the  anterior  extremity  of 
the  head  and  under  the  front  The  thoracic  appendages  do  not  serve 
for  the  same  use,  and  have  the  form  of  ordinarily  two-oared  feet  of 
extreme  smallness,  or  fieshy  lobes,  free  at  their  extremity,  and  not 
prehensile.  The  head  is  in  general  tolerably  distinct  from  the  thorax, 
and  nearly  always  carries  a  pair  of  antennsa  and  two  pairs  of  unciform 
and  anchor-like  jaw-feet  On  the  sides  of  the  mouth  may  be  ordinarily 
perceived  a  pair  of  appendages,  which  represent  the  second  pair  of 
jaw-feety  and  which  are  sometimes  anchor-like,  similar  to  the  others, 
rat  are  often  rudimenta^.  The  mouth  is  sometimes  situated  very 
far  bdiind  the  anterior  jaw-feet^  and  is  armed  with  small  appendages 


representing  the  mandibles.  The  number  and  disposition  of  the 
appendages  coVresponding  to  the  thoracic  feet  vary ;  sometimes  tvro 
pairs  only  are  to  be  counted,  sometimes  three,  and  even  four.  T*ha 
oviferous  tubes  spring  from  the  posterior  edge  of  the  body,  so  tluit 
the  abdomen  is  rudimentary,  and  is  only  represented  by  one  or  t^ro 
tannW  median  tubercles.  The  male  is  often  found  attached  under  th* 
anus  of  the  female :  he  is  extremely  small,  and  does  not  resemble  her 
in  the  least,  but  differs  little  from  the  males  of  the  saooeadin^ 
family.    (MUne-Edwards.) 

Qenera,  Seliui,  JEthon,  CLovoeUa,  Cycnue,  Tucca,  Penieulm,  Lemon- 
throput,  Ckondracanthus, 

SeliuB  consists  of  but  one  species  {S.  hiiobm),  foimd  on  the  branchiae 
of  the  dotted  Polynoe ;  nor  does  jEthon  comprise  mors,  oonsistlxig 
only  of  jB.  qu€uir<Uu8,  fouud  on  a  Serranua,  and  about  a  Une  in  length. 
Clavella  has  two  species — (7.  ffippoglosti,  found  on  the  Holibut,  and 
C.  ScarL  Cycnue  has  only  one  species  (0.  ^racilu\  found  on  tha 
branchiss  of  a  cod-fish ;  and  .this  is  the  case  with  Twxa,  which  has 
only  one  (71  tmpresnu),  found  on  JDxodon  Hystrix,  Penicultu  has  but 
one  (P.  Fistula),  found  on  Zeue  Aper.  Lemanihropui  consists  of  two 
species,  separated  by  M.  Milne-Edwards  into  two  sections — L.  pupa, 
found  on  a  Brazilian  Platax,  and  L.  paradoxui,  found  on  the  Mulleta. 
M  Milne-Edwards  remarks  that  X.  Muaca  (De  Blainville),  found  on  a 
Diodon  from  Muiilla,  belongs  to  his  first  section. 

Ohondraeanthue  is  separateid  by  M.  Milne-Edwards  into  two  sectiona, 
with  sub-divisions,  and  contains  seven  species  I'—C.  convuiue,  found  on 
several  flat-fish  (Pleuronectes) ;  C.  crauicomis,  found  on  a  wrasse  ; 
C.  SolecB,  found  on  soles ;  C.  Trigke,  found  on  gurnards ;  O,  Merlucci 
(from  which  the  C.  Xiphia  of  Cuvier  does  not  appear  to  M.  Milne- 
Edwards  to  differ,  and  to  which  he  thinks  Lemcea  radiata  of  Miiller, 
found  in  the  buccal  cavity  of  Coryphama  rupeiim,  appears  to  be 
very  dose);  C,  Zti;  and  C.  Delarochiana,  the  last  found  upon  the 
Tunny. 


ChondraemUhui  eamutui, 

a,  female,  magnifled  after  Nordmann ;  6,  male  sesa  la  profUe,  and  more  highly 
magnified ;  e,  the  same  seen  ttom  below ;  4,  head  of  the  female  seen  fhua  below ; 
e,  mouth  still  more  highly  magntfled. 

Lerneopodians. 

In  the  females  of  this  group  the  head  is  formed  nearly  as  in  the 
Chondracanthians,  that  is  to  say,  distinct  from  the  thorax,  furnished 
with  a  pair  of  antennae,  and  armed  with  two  pairs  of  anchorlike  jaW- 
feet ;  but  the  anterior  jaw-feet  are  less  proper  for  serving  these  small 
Crustaceans  for  attaching  themselves  to  their  prey,  and  Ihe  thorax, 
which  carries  neither  feet  nor  fleshy  appendages  similar  to  those 
which  represent  the  two  first  pairs  of  thoracic  membezB  in  tho  pre- 
ceding division,  give  origin  to  a  pair  of  very  large  brachiform  pro- 
longations, which  unite  together,  sometimes  at  their  base,  sometimes 
tovrords  Uieir  extremity  only,  and  terminate  by  a  homy  button,  by 
the  aid  of  which  the  parasite  strongly  adheres  to  the  animal  on  which 
it  has  established  its  dwelling.  These  organs  of  adheaion  appear  to 
replace  the  first  pair  of  thoracic  limbs. 

The  male  of  only  a  small  number  of  Lemeopodiaus  is  known,  and 
where  known  differs  extremely  from  the  femide.  He  has  the  body 
divided  into  two  very  distinct  parts ;  one  anterior,  the  cephalic,  which 
carries  the  antenne,  a  pair  of  anterior  unciform  jaw-feet^  the  sucker, 
and,  farther  back,  two  pairs  of  well-developed  appendages,  which 
represent  the  posterior  jaw-feet  and  the  arms  of  the  female^  but 
which  have  the  form  of  stout  hands  carried  on  a  cylindrical  pedunde^ 
and  terminated  by  a  small  ill-formed  pinoer.  The  young  undeigo  the 
ordinary  metamorphoses.    (Milne-Edwards.) 

There  are  six  genera: — Baaanutet,  AdUherea,  £rachieUa,  Troche 
Uaatee,  Lemtopoda,  and  AiuhoreUa. 

Beuamaiet  comprises  two  spedes : — B.  ffuehonit,  found  on  the  gill* 
cover  of  the  Hudien  {Salmo  Sueho),  and  B.  aalmonea,  found  on  the 
Gfrayling.  M.  Milne-Edwards  states  that  Lemeopoda  Bremgmartn 
(De  BlsInviUe)  belongs  to  this  genus. 

Achtheree  consists  of  but  one  ^des  (A,  Perearum),  found  on  the 
fins  of  the  river  Perch  and  of  the  Sandra.    Length  about  two  lines. 

BraekUUa  oomprises  five  spedes,  distributed  into  two  sections,  with 
subdivisions : — B.  Thynni  (length  about  ten  lines,  of  male  about  half 
a  line),  found  on  the  gills  of  the  Tunny;  jBL  im^^udica  (length  about 
four  lines,  of  male  about  a  third  of  a  line),  fowul  on  the  gills  of  the 


■ 

I 


,  S,  bitpinata  (about  thrae  linga  ia  length 
la  gill<  of  tha  Sapphirine  Quisud  (Trigla 
Sinuulo) ;  B.  roilrata,  cIomIj  appnnchiog  Uie  preceding,  found  ia 
tlia  OraaiUuid  S«aa  apoa  PUwrmeda  pingtiit ;  ud  £.  LopiH,  found 
on  the  gilU  of  the  SevDeril,  Tcad-Fiah,  ur  Fiog-Plih,  at  Napln. 

TracMiatiei  hu  three  ipedec.  divided  ■  into  two  ■eddons  : — T.  pelg- 
eolpMt,  found  on  the  Sns  of  tbe  Cliiib ;  T.  maculattu,  found  on  the 
Boalea  of  the  Bream ;  and  T.  SitUifr,  found  on  the  branchial  arohee  or 
within  the  mouth  of  Silitnu  Clonti. 


a,  female  mignltled  and  Men  (ran  abon;  t,  Ike  «!!»  Mcn  on  Iba  aide,  ud 
dcptind  at  iha  oTlCeniv*  bagi ;  t,  aatnior  axtrnnitr  e(  tb*  bedj  mora  blghlj 
magniAHl ;  d,  appandaga  npnacntlng  Itaa  •H«d  pair  ot  }air./tet ;  i,  man- 
dible I  /,  lim  o[  lb*  tame ;  f,  leeond  age  af  the  larr*. 

Lema^foda  cotudsl*  iIbo  of  five  ipedea,  divided  Into  two  MCtloni : — 
L.  UeUata,  fonnd  on  the  fina  ot  a  Slwlst  in  Norway ;  L,  tUmgala 
(about  two  inchn  in  length),  found  fixed  to  the  e^e  of  a  Shark  in  the 
Polar  Seal ;  X.  Carpionu,  nenrl;  approaching  the  preceding,  found  on 
the  Salmon  in  the  north  of  Europe ;  L.  Oaid  (length  about  three 
linn,  male  about  the  eama  aiae),  found  on  the  fine  of  a  Tope  SbiA 
(Milandri) ;  and  L.  obaa  (about  two  linea  in  langtli),  found  upon 


and  he  make*  the  nme  nmark  on  the  Ltmaa  fonnd  b;  Hermann  dd 
theDaoa. 

Of  AneturrtUa  five  epeciaa  are  recorded,  diitribnted  into  two  ■««• 
tiona: — A.  emamnata  (abont  nx  linei  long),  found  apon  the  gilla  of 
the  Wolf-Fiah  (inamlKai  Lupiu) ;  A.  brtvieolii*  (about  four  linea 
long),  found  Gied  on  the  anal  fin  of  the  Variable  Cod-Heh  (Oadui  cal- 
lanat)  ;  A .  ovaiii  (about  two  linea  long),  fonnd  apon  the  Red  Ounard  ; 
A,  rv^oM  (about  three  linea  long),  found  on  tka  Wolf-Fiah;  and  A. 
found  on  the  gille  of  divan  Oadi. 


adioKit  Ot  Strom  and  L.  anomala  cj  Abildgaard. 
Leneoceriani. 
The  female  Lemeoceriani,  like  the  Chondracanthiani,  fix  thanualvea 
to  their  pre;  by  tha  anterior  extremity  of  their  body  only,  and  have 
no  bmcaiform  thoracic  appendBces  aerring  for  thia  purpose,  as  may 
be  eeen  in  the  Lemeopodians ;  but  the  arming  of  their  mouth  la  far 
ftom  having  the  form  wbich  this  apparatua  offers  among  the  Chon- 
antbiant,  and  Uie  whole  head  of  the  panwte  ia  plunged  in  tha 


IB  of  tlie  animal  on  which  it  n^bliahea  ita  dwelliog,  end  iH  there 

.  ring  froi 

tU  poatarior  or  occipital  part.    In  general  Iba  head  ia  not  vary  diatini 


retained  by  horny  prolongationa, 


1,  whiii' 


trata  the  Hiorai,  and  eeemi  to  be  completely  deprived  of 
the  mouth  ia  armed  with  but  one  pair  of  jaw-feat,  wMch  are  annpie 
and  uneifoim.  The  feet,  when  they  eiitt,  are  of  extreme  amallnea, 
and  BomatimeB  no  trace  of.  them  ia  to  be  perceived.  Tha  portion  of 
tha  bunk  wbich  ia  aituated  behind  the  point  where  the  ovifemoa 
tnbea  take  their  origin,  and  which  repreeenta  the  abdomen,  ia.  In 
feneial,  mneh  more  developed  than  ia  the  other  females  of  the  sane 


LERNfUD.E.  *l 

dracanthiana  :  hia  boily  ia  globular,  oflTera  no  diatinct  thorax,  and  doa* 
not  carry  rudimenta  of  feet  behind  the  appendages  which  represent 
the  jaw-feat.  The  metamorphoaee  which  the  young  undergo  an 
analogous  to  thoea  of  the  other  Lemeooerians.    (Milne-Edwards.) 

Oenera.^ — Pendla,  Lernmnema,  Lemtoeera,  I/trwBi. 

Pauila  conaiitfl  of  four  speoiea,  divided  into  two  sections : — P. 
n^la  (about  four  inches  long),  found  on  Zopktiw  mamorafat ;  P. 
jUoio,  and  P.  Blaiaviaii,  the  laat  foiuid  on  the  Fljing-FIih  (Sxaartnt 
volilam) ;  and  P.  Sallana  (about  an  inch  long),  found  in  the  mouth  of 
Canmx  Aiemrumii. 

Lenuontna,  also  divided  into  two  sectiona,  oompriaea  three 
■pedee : — L.  Ltntrii  (about  two  inchea  long),  found  in 
the  American  Seas  upon  tha  Flyiug-Fiah ;  L.  nonilarii 
(about  an  inch  long),  found  fixed  to  the  aolarotio  coata 
of  the  eye  of  the  Sprat  {Ctvpea  SpnUtut)  ;  and  L.  abdo- 
mtnultt  (about  tweoty  lines  long). 

H.  Milne-Kdwards  states  that  LeniMctra  Smrrimiit 
(De  Blainville)  belongs  to  this  group,  and  t^t  it  mcch 
nsemblea  the  preceding  species,  but  is  diitinguiahed  by 
the  brevity  of  the  abdominal  portion  of  the  body ;  and  he 
is  of  opinion  that  the  genua  Spkyrion  ot  Cuvier  is  too 
imperfectly  known  to  enable  )um  to  determine  iU 
natuml  affinities,  though  it  appears  probable  to  H. 
Milne-Edwarda  that  ita  place  ia  between  PeneUa  and 

Zernrooaro  compriaoa  four  apsciee,  divided  into  two 
aactions  and  aub-diviaiona  :— £.  cyprtnacea  (about  eight 
linea  long),  found  in  Swedtin  on  Cypriniu  Carainu ; 
L.  uorina,  L.  eiwiaia,  found  in  Lake  Gci^  on  CuMa 
anea  (Leaueur) ;  and  L.  tadiata,  found  on  C'lupm 
Tyronnw,  United  Stales  of  America. 

H.  Milns-Edwaida  thinks  that  Lcrtaa  ecularu  of 
Cnvlar  belongs  to  the  second  section  of  the  genua  ZcTTteo- 
eem.    It  ia  found  fixed  to  the  eye  of  Herrings. 

Zenura  coniiats  of  two  apecies,  eaoh  placed  in  a 
separate  eeotion  : — L.  iraiKkutlit,  found  on  the  gills  of 
■evelml  ipedea  of  Oadi,  in  the  North  Sea ;  and  L.  Ma^i- 

H.  Uilne-E!dwards  atatee  that  L.  cycfopctrtna  is  diaUn- 
guiahed  from  L,  imncAia/u  by  oertain  tubercles  about 
the  hmd  and  neck.  He  remarks  that  H.  Kroycr  baa 
represented  It  without  home,  but  he  thinks  Uiat  arose 
from  the  mutilation  of  the  animal  obaarved  h;  M. 
Krojer.  This  pataaita  ia  fkiund  in  the  Greenland  Seas 
on  C^Ioptema  jptnofiM. 

The  subjobed  out,  from  Sowerby's  'Miscellany,' 
ahowa  the  external  appeaianoe  of  a  gpnt  infeetfld  by       uacalBed. 

these  Lemcana.    Mr.  Sowerby  names  the  paiaaite  .Lemca  u4i~  vj .j. 

5p«tt<a(ic™^,^™K.-).  TiesacruatacSana  are  rtated  ""■*"""**■ 
to  be  luminous  at  night ;  and  the  fishermen  aay  that  the  shoal  U  often 
beaded  by  fiah  so  infested,  which  they  call  Lanthom  Sprats. 


Ztmtoftema 


The  following  Is  Dr.  Baird's  i 

Tribs  L—Andiamlomacta. 


rally  very  distinct  Thoracia  fiset  nearly  rudimentary,  or  represented 
by  appendsges  of  oonsiderable  aiie,  but  differing  in  form  Iron 
ordinal  feet 

Halea.— Free  and  Unattached;  very  small,  and  diflcring  totally  In 
appeaiance  bom  the  tmnales. 

Family  Chondracaitlkida. 
Organs  rspressnting  thoracio  feet.  In  form  of  oonaidenble.aUed, 


Gsnna  1. — {^/mdraamlAiit. 
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(7.  Zd,  Body  short,  and  rather  thick.  Head  rounded ;  nntcnntc 
short,  and  rather  broad ;  neck  narrow,  short  Thorax  carrying  on  the  i 
under  surface  two  pairs  of  small  appendages,  each  consisting  of  three 
divisions  or  fingers,  and  furnished  laterally  with  three  pairs  of  longer 
prolongations,  of  many  divisions,  the  terminal  one  on  each  side  larger 
than  the  others,  and  embracing  the  oviferous  sacs ;  the  upper  part  of 
the  thorax  is  covered  with  short,  oonical,  sharp-pointed  spines. 
Abdomen  rudimentary.  Oviferous  sacs  flattened,  containing  many 
■mall  ova. 

It  is  found  adhering  to  the  gills  of  the  Zeiufdber, 

Genus  2. — LementonuL, 

Fooi-jawB  and  thoracic  appendages  as  in  Ckondrticanthus.^  Oviferous 
tubes  long,  either  olub-shaped  and  stout  or  slender  and  twisting^. 

1.  X.  comuta.  Female : — Head  oval,  rather  elongated ;  antennas 
flattened,  of  considerable  size,  and  projecting.  Thorax  elongated, 
club-shaped ;  anterior  portion  narrow  for  about  a  third  of  its  length, 
the  other  two-thirds  much  broader,  and  terminating  posteriorly  in  two 
sharp  lateral  tubercles  of  moderate  length,  and  a  middle  one  repre- 
senting the  abdomen,  which  is  nearly  quite  rudimentary.  Two  pairs 
only  of  thoracic  appendages  are  visible,  occurring  at  the  upper  portion 
of  the  narrow  part>  each  divided  into  two  digitations,  and  situated 
at  a  short  distance  from  each  other.  The  oviferous  sacs  are  of  con- 
Nderable  size,  cylindrical,  and  about  two-thirds  the  length  of  the  body. 
Length  nearly  3  lines. 

Male: — Somewhat  pyriform  in  shape.  Head  very  lai^ge,  swollen. 
Thorax  conical,  divided  into  five  segments,  and  terminated  by  a  rudi- 
mentary abdomen  armed  with  two  small  hooks.  Antennae  slender, 
setaceous,  projecting  from  the  anterior  extremity  of  the  head,  and 
underneath  them  a  pair  of  hook-shaped  foot-jaws.  Mouth  situated 
far  back,  and  provided  with  mandibles :  and  behind  the  mouth  two 
other  pairs  of  foot-jaws  are  visible.  Following  these  we  observe  two 
pairs  of  setiferous  tubercles  representing  the  feet.  Length,  a  quarter 
of  a  line. 

It  is  found  on  the  branchiie  of  a  sole. 

2.  L.  aaellina.  Female: — Body  somewhat  square-shaped.  Head 
small,  and  situated  at  the  end  of  a  long  and  slender  neck;  it  is 
rounded  at  the  anterior  extremity,  and  a  littie  below  the  antennsD 
exhibits  on  each  side  a  round  lobe  or  tubercle.  The  antennas  and 
foot-jaws  are  very  sniaU.  The  neck  nearly  equals  in  length  the  rest 
of  the  body.  The  thorax  is  broad,  and  of  a  somewhat  quadrangular 
shape,  with  a  deep  indentation  on  eanh  side  about'  the  middle  of  its 
length.  On  the  upper  half  we  see  two  pairs  oft  prolongations  or 
appendages,  each  divided  into  three  digitations;  and  on  the  lower 
half  there  are  three  smaller  appendages,  but  simple,  not  digitated. 
The  posterior  angles  of  the  thorax  are  prolonged  also  into  short  horns 
or  appendages,  which  are  also  simple.  The  abdomen  is  in  form  of  a 
short  tubercle,  with  a  roimded  blunt  point.  The  oviferous  sacs  are 
of  about  the  length  of  the  whole  animal,  of  considerable  size,  and 
cylindricaL 

The  male  is  similar,    according   to  Milne-Edwards,  to    that   of 
ChondracarUhiU  {Lementoma)  comutut. 
It  is  found  attached  to  the  branchiae  of  the  Trigke, 

3.  L,  Lophii.  Female: — Dody  rather  elongate,  and  somewhat 
gibbous.  Head  small,  having  on  each  side  a  small  horn-shaped 
appendage  directed  a  little  obliquely  backwards.  Antennas  small, 
cuuical,  and  slightly  curved.  ThoraiL  divided  into  four  portions  by  as 
many  contractions.  The  first  narrow  like  a  neck,  having  on  the  upper 
portion  a  short  spine,  and  on  the  under  surface  a  pair  of  appendages 
or  prolongations  of  two  divisions  or  digitations ;  the  second  is  some- 
what quadrilateral,  with  on  the  middle  line  of  the  back  two  conical 
tubercles  and  on  Uie  sides  two  others,  the  upper  pair  the  longer,  and 
having  on  the  under  surface  a  pair  of  appendages  of  two  digitations ; 
the  third  part  is  larger  than  the  preceding,  and  has  the  same  tubercles 
and  prolongations,  and  in  addition  a  small  spine  on  the  superior 
portion,  and  in  the  mesial  line  of  the  under  surface;  the  fourth 
portion  is  rather  the  largest,  with  two  horns  or  tubercles  on  the 
upper  surface,  a  third  on  the  median  line  of  the  under  surface,  and 
on  each  side  a  long  terminal  prolongation,  rather  blunt  Abdomen 
in  form  of  a  short  tubercle  in  the  centre  of  the  posterior  part  of  the 
thorax.  Oviferous  tubes  very  long,  slender,  and  twisted.  Length, 
61  lines;  breadth^  24  lines. 

The  male  is  very  similar  to  that  of  the  ChondracanihiU  ccmiUvn 
already  described. 
It  is  found  on  the  Lophius  pieeatoriutf  in  the  pouches. 

Tribe  II. — Anehoracarpacea, 

Attached  to  their  prey  by  means  of  two  long  appendages  which 
arise  from  the  thorax.  They  unite  together  either  at  the  base  or  near 
the  tip  only,  and  terminate  there  in  a  rounded  knob  like  a  button,  by 
means  of  which  the  animal  maintains  its  hold  of  the  part  to  which  it 
has  attached  itsell  No  thoracic  feet,  or  they  are  represented  by  these 
arm-shaped  appendagea 

Males  in  general  differ  very  much  in  appearance  from  the  femaltB, 
being  greatly  smaller  and  unattached. 


Family  I. — Lerneopodadce, 
Arm-shaped  appendages  long,  wide  apart  from  each  other  at  their 
base,  and  united  only  at  the  tip. 

Genus  Lemeopoda, 

Female. — ^B6dy  generally  elongated,  oval.  Head  short  and  thick. 
Two  pairs  of  foot-jaws,  well-developed,  and  placed  near  each  other. 
External  ovaries  of  moderate  length  and  cylindrical. 

Male. — Body  divided  into  two  nearly  equal  portions  of  an  ovoid 
shape;  one  representing  the  head,  the  other  the  thorax.  Much 
smaller  than  the  female. 

i.  Z.  tlongatcL  The  head  is  very  distinct,  of  a  homy  texture, 
ovate,  depressed,  broad  at  the  base,  and  obtusely  pointed  in  front, 
resembling  very  much  the  shape  of  the  body  of  the  common  Spider- 
Crab.  The  second  pair  of  foot-jaws  is  large  and  well  developed, 
consisting  of  a  large  rounded  oval  basal  joints  and  a  more  slender 
curved  hooked  terminal  one,  with  a  pretty  strong  tooth  on  its  inner 
edge.  The  head  is  united  to  the  body  by  a  short  narrow  neck ;  the 
thorax  is  long  and  narrow,  of  a  somewhat  club-shaped  form,  and 
gives  origin  to  two  long  cylindrical  arms,  which  considerably  exceed 
the  length  of  the  body.  At  the  posterior  portion,  which  is  somewhat 
truncate,  we  see  two  small  lobes ;  and  on  each  side  of  these  spring 
the  ovaries,  which  are  about  the  length  of  the  entire  body,  tJiick, 
straight,  and  cylindrical. 

Length  of  whole  animal  nearly  3  inches.  Head,  one  line  and  three- 
quarters.  Body,  74  lines.  Arms,  one  inch  and  one  line.  Ovaries,  one 
inch  and  one  line  and  a  half. 

A  specimen  of  this  arctic  species  was  found  attached  to  the  eye  of 
a  shark  caught  on  the  English  coast^  and  brought  to  London  in  the 
winter  of  1848. 

2.  L.  gaUi,  Female : — The  head  is  oval,  depressed,  and  of  a  hard 
homy  substance ;  the  thorax  is  long,  rather  slender,  and  somewhat 
cylindrical,  narrow  where  it  is  attached  to  the  head,  and  broadest  at 
its  posterior  extremity.  The  arms  are  slender,  and  nearly  the  length 
of  the  thorax.  At  the  posterior  extremity  of  the  body  are  two  small 
lobes,  between  which,  on  the  middle  line,  is  a  small  tubercle  repre- 
senting the  abdomen.  Ovarian  tubes  of  moderate  length,  not  quite 
equal  to  the  length  of  the  thorax. 

Length  of  the  whole  body,  including  arms,  about  three-fonrths  of 
an  inch. 

Male: — Body  divided  into  two  portions,  of  an  ovoid  form,  and 
nearly  of  equal  size ;  the  upper  half  represents  the  head,  and  carries 
a  pair  of  antennas,  and  two  pairs  of  foot-jaws  of  considerable  magni- 
tude ;  the  lower  half,  representing  the  thorax,  haa  at  ita  posterior 
extremitv  two  sub-globular^  appendages  a  little  longer  than  those  in 
the  female. 

The  female  was  found  attached  to  the  cavity  posterior  to  the  vent 
of  the  SqwUua  golem. 

8.  L.  Mohnonea.  Linnssus's  description  of  this  species,  as  far  as  it 
goes,  is  very  good : — "  Body  ovate ;  thorax  obcor^te ;  the  two  arms 
linear,  approximated."  The  head  is  ratlier  small,  somewhat  bulging 
out  at  the  back  part,  broader  there,  and  rather  sharp-pointed  at  the 
anterior  extremity.  From  the  base  of  the  head  spring  the  two  arms, 
which  are  rounded,  and  slightly  shorter  than  the  body.  The  thorax 
is  pyrifomi  and  short,  and  at  its  lower  extremity  we  see  two  minute 
eminences.  The  ovarian  tubes  are  of  considerable  thickness,  cylin- 
drical, and  about  the  same  length  as  the  whole  animal. 

The  colour  of  the  aninud  is  white.    Length  about  half  an  inch. 

It  is  found  in  the  gills  of  t^e  Salmon,  in  the  London  markets. 

Family  IL — AnehortUadcB. 

Arm-shaped  appendages  very  short,  and  united  to  each  other  from 
the  base^  so  as  to  resemble  a  single  organ. 

Gknus  Anchcrella. 

Female : — ^Body  in  general  short,  and  somewhat  swollen.  Head 
small,  and  situated  at  the  extremity  of  a  long  neck,  which  is  generally 
curved  baokvrards.  Two  pairs  of  foot-jaws  well  developed,  and  a 
third  rudimentary.  Antennas  rudimentary.  Ovarian  tubes  of  mode- 
rate length,  and  cylindricaL 

The  male  differs  in  appearance  very  much  from  the  female,  and  is 
veiy  smalL 

1.  A.  undnata.  Female:  —  The  body  of  the  animal  is  thick, 
oblong,  of  a  milk-white  colour,  smooth,  and  opaque.  Head  rery 
small,  situated  at  the  extremity  of  a  long  slender  neck,  which  has  a 
wrinkled  appearance,  and  is  nearly  the  length  of  the  thorax.  The 
arms  spring  from  the  upper  portion  of  the  thorax,  and  are  rather 
short,  termmating  in  a  rounded  knob  or  button.  At  the  posterior 
portion  of  the  thorax  there  is  on  the  middle  line  a  small  protuberance 
'representing  the  abdomen.  The  ovarian  tubes  are  cylindrical, 
straight,  smooth,  and  about  the  length  of  the  body.  Length  from 
6  to  8  Imes. 

Male: — Body  globular,  terminated  in  front  by  a  small  conical 
eminence,  at  the  extremity  of  which  is  the  mouth,  and  having  at  its 
base  one  pair  of  rudimentary  appendages,  and  a  pair  of  rudimentary 
foot-jawB.    On  the  middle  of  tne  body,  on  the  inferior  surface,  there 
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are  two  pain  of  large  hooked  olaw-like  members.    LengUi,  one-fourth 
of  a  line. 

The  female  fixes  itself  to  the  fins  and  gill-coyers  of  the  Cod  and 
Haddock,  and  is  most  probably  the  most  common  species  of  our  seas. 
(Johnston.) 

2.  A,  rugota.  Body  nearly  of  a  square  shape,  a  little  emaiginated 
on  each  side.  Head  small ;  ueok  slender,  and  nearly  cylindrical.  A 
rounded  tubercle  on  the  middle  line  represents  the  abdomen.  Ovaries 
rather  hunger  than  the  thorax,  nearly  cylindrical^  or  slightly  club- 
shaped.    Lengthy  about  8  lines. 

Found  in  the  mouth  of  tiie  Oadut  ceUariui. 

Tribe  IIL — Anchoraceracea, 

Females: — ^Attached  to  their  prey  by  the  anterior  extremity  of 
their  body  only,  thrusting*' the  entire  head  into  the  tissues  of  the 
animal  to  which  they  adhere,  and  being  retained  there  by  means  of  a 
kind  of  horns,  which  are  various  in  form,  and  spring  from  the  poste- 
rior part  of  the  head.  No  antennse.  Only  one  pair  of  foot-jawsi, 
which  is  simple  and  hooked.  Feet  either  very  small  or  often  wanting 
altogether. 

Males : — Very  small.  Body  glo\'.ilar,  and  more  imperfect  than  in 
the  preceding  tribes,  having  no  distinct  thorax,  and  no  rudiments  of 
feet  behind  we  appendages  which  represent  the  foot-jaws. 

Family  L — Penelladce, 

Several  pairs  of  feet  situated  on  the  under  sur&oe  of  the  body  near 
the  head,  but  very  small  and  rudimentary. 

G^UB  ZemeoneoMk 

Body  long,  slender,  narrowed  anteriorly  in  the  form  of  a  neck, 
which  is  terminated  by  a  swollen  head  furnished  with  two  or  three 
simple  curved  horn-shaped  appendages.  Abdominal  portion  of  body 
of  inoonsiderabla  length,  and  simple.  Oviferous  tubes  long  and 
slender. 

1.  L.  tprattcLf  the  Eye-Sucker.  Body  slender,  considerably  larger  at 
the  posterior  extremity.  Head  of  tolerable  size,  rounded,  and  pro- 
vided with  two  narrow  rather  hooked  horns  at  its  back  part, 
directed  backwards.  The  head  is  connected  to  the  body  by  means 
of  a  long  and  very  slender  cylindrical  neck,  which  is  furnished  with 
about  a  dozen  constrictions,  which  make  this  part  of  the  body  appear 
as  if  it  were  beset  with  an  equal  number  of  rings  or  knobs. 

A  short  distance  beneath  the  head  it  is  very  narrow,  gradually 
increasing  in  size  as  it  joins  the  body.  Abdominal  portion  small, 
blunt,  and  obliquely  truncate.  The  ovarian  tubes  are  very  long  and 
slender,  about  as  long  again  as  the  whole  body  of  the  animal  Length 
of  the  body  about  an  inch ;  ovaries  one  inch  and  a  hal£ 

It  is  found  attached  to  the  eyes  of  Sprats. 

2.  L.  meratieoli.  Body  cylindrical,  shorter  than  the  preceding,  and 
of  about  the  same  size  at  both  extremities.  The  neck  Ib  long  and 
slender,  quite  smooth,  and  destitute  of  the  constrictions  which  mark 
so  decidedly  the  preceding  species.  The  neck  is  white,  and  the  body 
is  of  a  brown  homy  colour. 

The  abdomen  is  like  that  of  the  preceding;  and  the  ovarian  tubes 
are  long  and  slender,  at  least  twice  the  length  of  the  body.  Turton 
describes  the  ovaries  as  "  dear  white."  Perhaps  they  may  be  so  in 
the  living  animal,  but  in  the  specimens  preserved  in  spirits  they  are 
of  exactly  ^e  same  coloiir  as  the  body.  In  one  specimen  however 
one  of  the  tubes  is  broken,  and  the  ova  have  escaped,  and  in  this  the 
tube  is  white.  Length  of  the  body  about  half  an  inch;  ovaries  fully 
one  inch. 

It  is  found  attached  to  the  bodies  of  the  Clvpea  tneroiieolut  and 

Family  XL — Zerneoeeradce. 

No  vestiges  of  feet  on  under  surfiace  of  body,  nor  any  appendages 
representing  them. 

G^us  1. — Lemeocera, 

Body  long  and  slender ;  head  furnished  with  horn-shaped  append- 
ages, which  are  simple  and  symmetrical  in  form.  Ovarian  tubes 
straight,  and  of  moderate  length.    Abdomen  very  small 

Z.  eyprmaeea.  Head  furnished  with  four  horn-shaped  appendages, 
which  are  somewhat  long  and  slender.  The  two  outer  or  posterior 
are  bifurcated ;  the  anterior  simple. 

The  thorax  is  very  slender  anteriorly,  forming  a  long  neck,  but 
becomes  much  broader  posteriorly,  and  when  it  terminates  in  the 
small  abdomen  appears  obljquely  truncate.  The  oviferous  tubes  are 
cylindrical,  and  rather  long.  The  length  of  the  whole  animal  is 
about  8  liaes. 

It  is  found  on  the  sides  of  the  Carp,  Bream,  and  Roach,  in  many  of 
our  ponds  and  rivers,  in  great  abundance. 

Genus  2. — Zem«a. 

Body  more  or  less  twisted,  and  outr^  in  appearance.  Head  furmshed 
«nth  horn-shaped  appendages,  which  are  irregularly  branched.  Ovarian 
tubes  twisted  into  round  masses,  and  placed  under  the  posterior  portion 
of  the  body.    Abdomen  of  considerable  size. 

VAT.  BIBZ.  SIY.  VOL.  III. 


The  genus  Lernea  \b  now  restricted  within  very  small  limits.  Estab- 
lished by  Linnseus  upon  the  L.  branchicUit,  it  is  at  the  present  day 
confined  to  that  species  and  one  or  two  others. 

L.  hranchialii.  Head  rounded,  and  furmshed  with  three  horn- 
shaped  appendages,  eaoh  of  which  is  divided  at  the  tip  into  three 
short  branches. 

The  anterior  portion  of  the  thorax  is  long,  cylindrical,  and  very 
slender,  like  a  long  narrow  neck,  while  the  body  itself  is  very  much 
swollen  in  the  middle,  and  abruptly  twisted  upon  itself  in  the  form 
of  the  letter  S. 

The  abdominal  portion  of  the  body  is  long,  blunt  at  the  extremity, 
and  of  considerable  size.  The  ovarian  tu&s  are  slender,  and  very 
much  twiited. 

The  whole  animal  is  about  an  inch  and  a  half  in  length,  and  is  of  a 
veiy  firm  consistence,  being  hard  and  homy. 

It  is  found  on  the  gills  of  the  Cod. 

(Baird,  ffiaUfrp  of  Britith  BnUmottraca;  Mihie-Edwards,  ffittoin 
NatwreUe  des  Onutac6i.) 

LESTRIS.    [Labida.] 

LETTUCE.    [Laotuca.] 

LEUC^THIOPES.    [ALBiHoa.] 

LEUCHTBNBERQITE,  a  Mineral  occurring  in  large  but  not  per- 
fectly developed  crystals  in  the  form  of  the  rhomboid.  Colour  yel« 
lowish  in  masses,  but  in  thin  hmmue  white.  The  texture  lamellar. 
Lustre  pearly.  Transparent  in  small  crystals.  Hsjidness  between 
calo-spar  and  selenite ;  Ib  impressed  by  the  nail  Feels  greasy.  Spe- 
cific gravity  2*71.  It  is  found  in  the  Schischminsk  mines  in  the  district 
of  SlatOQst.    The  following  is  its  analysis  by  Komonen : — 

Silica 84*28 

Alumina 16*31 

Magnesia 86*60 

Peroxide  of  Iron 8*33 

Lime 1*75 

Water 8*68 

00-OQ 

LEUCrSCUS,  a  genus  of  Fishes  of  the  famUy  Cpprinida,  and 
section  Ahd^nminQU*,  This  genus,  which  was  established  by  Klein, 
contains  numerous  spedes,  of  which  the  Roach,  Dace,  and  Bleak 
afford  familiar  examples.  The  characters  wbioh  d>«rtjngwiain  them 
from  others  of  the  OyprinidtBf  or  Carp  tribe,  consist  in  the-oompara- 
tive  shortness  of  the  doml  and  ansl  fins,  and  the  want  of  strong 
spiny  rays  at  the  commencement  of  either,  the  simple  lips,  and 
deficiency  of  barbules  about  the  mouth.  The  various  species  of 
Leueiseut  are  divided  into  two  sections,  according  to  ike  position  of 
the  dorsal  fin.  Firstly,  those  in  which  this  fin  is  situated  immediately 
above  the  ventral,  as  in  the  Roach,  Dace,  ftc.,  and,  seoondly,  those 
speoies  in  which  the  dorsal  fin  is  placed  above  the  space  intervening 
between  the  ventrals  and  anal,  as  in  the  Chub,  Rud,  Bleak,  &a 

L,  nUilus,  Cuvier,  the  Roach,  is  oommon  in  most  parts  of  Europe, 
■wims  in  large  shoals,  and  frequents  rivers,  lakes,  ftc;  preferring 
somewhat  BtOl  and  deep  waters,  feeding  upon  worms  and  aquatio 
vegetables.  It  usually  attains  from  12  to  15  inches  in  length.  The 
length  of  the  head,  oompared  with  the  whole  length  of  the  tbih  is  as 
one  to  five ;  the  depth,  at  the  commencement  of  the  dorsal  fin,  is  to 
the  body  alone  (without  the  head  or  tail)  as  two  to  five.  The  number 
of  the  fin-rays  are — dorsal,  12 ;  pectoral,  17 ;  ventraJ,  9 ;  anal,  13 ; 
and  caudal,  19.  '  The  scales  are  large,  and  the  number  forming  the 
lateral  line  is  43 ;  the  number  of  s<»lea  in  the  oblique  line  ii  11 ;  the 
colour  of  the  htuok  and  upper  part  of  the  head  is  blmsh-green  or  dusky 
green,  beoondng  lighter  on  tiie  sides  of  the  body,  and  shaded  into 
silvery-white  on  the  belly.  The  dorsal  and  caudal  fins  are  dusky, 
tinged  with  red ;  the  anal,  pectoral,  and  ventral  fins  are  bright-red; 
the  irides  bright-yellow. 

L,  vulgarit,  Cuvier,  th^  Dace,  is  more  slender  and  elongated  than 
the  Roadi;  the  scales  are  proportionately  smaller;  the  mouth  is 
more  deeply  deft,  and  the  eye  is  not  so  large.  The  length  of  the 
head  compared  with  that  of  the  head  and  \iodj,  not  including  the 
tail,  is  as  two  to  nine ;  the  depth  of  the  body,  compared  to  the  whole 
length,  is  as  one  to  five.  The  number  of  scales  composing  the  lateral 
line  is  52 :  there  are  eight  scales  in  the  oblique  line  above  it,  and 
below  the  lateral  to  the  ventral  fin  there  are  four.  The  dorsal  fin 
commences  rather  behind  the  middle  of  the  body,  whereas  in  the 
Roach  it  is  exactly  half  way  between  the  nose  and  the  base  of  the 
tail  fin.  The  colouring  of  the  upper  part  of  the  head  and  back  is 
dusky-blue,  becomiog  paler  on  the  sides  of  the  body,  and  shaded  into 
silvery-white  on  the  belly.  The  dorsal  and  caudal  fins  are  pale-brown ; 
the  pectoral,  ventral,  and  anal  are  almost  white,  but  tinted  with  pale- 
red.  The  fin-rays  are — dorsal,  9 ;  pectoral,  16 ;  ventral,  9 ;  anal,  10 ; 
and  caudal  19.  The  habits  of  the  Dace  are  very  similar  to  those  of 
the  Roach.  It  is  found  in  Italy,  France,  and  Germany,  as  weU  as 
our  own  country,  generally  frequenting  the  deep  clear  water  of  quiet 
streams 

**Z.  JMukk,  Cuvier,  the  Dobule,"  says  Mr.  Tarrell,  «ii  found  la 
the  Oder,  the  Elbe,  the  Weser,  and  the  Rhine,  as  weU  ss  in  the  smaller 
streams  which  run  into  them."  As  yet  however  but  one  specimen 
has  been  found  in  this  country,  and  was  fortunately  caught  by  the 
author  of  the  '  History  of  British  Fishes,'  while  fishing,  in  the  month 
of  August^  1881,  in  the  Thames,  below  Woolwich,    It  is  of  a  slendor 
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form,  and  the  Boales  are  of  moderate  aize,  50  fonning  the  lateral  line, 
above  which  there  are  7  in  an  oblique  line  under  the  dorsal  fin,  and 
below  the  lateral  line  there  are  4.  The  length  of  the  head,  oompared 
with  that  of  the  head  and  body  alone,  is  aa  two  to  nine,  and  the  depth 
of  the  body  ui  equal  to  the  length  of  the  head.  The  donal  fin  oom- 
menoea  about  half-way  between  the  anterior  edge  of  the  eye  and  the 
baae  of  the  tail-fin.  The  colouring  is  the  same  aa  in  the  Dace,  except- 
ing that  the  pectoral,  Tential,  and  anal  fina  are  pale  orange-red.  In 
the  number  of  the  fin-raya  it  agreea  with  the  Dace. 

X.  Lanccutrientit,  Yarrell,  the  Qraining.  Pennant  appears  to  be 
the  first  author  who  noticed  this  fiah,  but  its  oharaoters  were  never 
clearly  defined  until  Mr.  Tarreira  account  appeared  in  the  '  Transao- 
tions  of  the  linnean  Society,'  voL  xvii.,  p.  7,  pi  2,  fig.  1.  H.  Agasaia 
having  examined  the  species  when  in  England,  immediately  recognised 
it  as  an  inhabitant  of  some  of  the  la^es  of  Switzerland.  In  this 
oountiy  it  appears  to  be  chiefly,  if  not  wholly,  confined  to  the  Mersey 
and  some  streams  connected  with  that  river,  where  it  is  met  with  in 
considerable  abundance. 

The  adult  Graining  is  from  about  7  to  9  inches  in  length :  the 
length  of  the  head,  compared  to  the  whole  length  of  the  body  and 
tail,  is  as  one  to  six ;  and  the  depth  of  the  body,  compared  to  the 
whole  length,  aa  one  to  five ;  the  nose  is  more  rounded  than  in  the 
Dace,  the  eye  is  rather  larger ;  the  pre-operculum  is  less  angular,  the 
doiaal  line  is  less  convex,  and  the  scales  are  rather  laiger  and  wider. 
The  dorsal  fin  commences  exactly  half-way  between  the  point  of  the 
nose  and  the  base  of  the  tail-fin.  There  are  48  scales  in  the  lateral 
line,  those  in  the  oblique  line  from  the  dorsal  fin  to  the  lateral  line 
are  8  in  number,  and  below  this  line  to  the  ventral  fins  there  are  4. 
The  top  of  the  head,  the  back,  and  upper  port  of  the  sides  are  of  a 
pale-drab  colour  tinged  with  bluish-red,  separated  from  the  lighter^ 
coloured  inferior  parts  by  a  well-defined  boundary-line.  The  irides 
are  yellowish-white ;  cheeks  and  gill-covers  shining  silvery-white,  tinged 
with  yellow;  all  the  fins  pale  yellowish-white.  The  fin-rays  are- 
dorsal,  9 ;   pectoral,  17;  ventral,  10;  anal,  11 :  and  caudal,  19. 

X.  Idutf  Cuvier,  the  Ido,  a  species  which  is  found  in  Norway,  Sweden, 
Denmark,  Russia,  and  some  other  parts  of  Europe,  is  said  to  have 
been  taken  at  the  mouth  of  the  Nith.  Its  forai  ii  somewhat  bulky, 
oompared  with  the  other  species  here  described.  "  The  head  la  large, 
and  appears  somewhat  truncated ;  the  muzzle  blunt ;  the  mouth  sm^ 
without  teeth,  as  is  the  case  also  with  the  other  species  of  this  exten- 
sive family ;  the  upper  jaw  rather  the  longer;  the  eye  of  moderate 
size;  the  dorsal  line  convex;  abdominal  Une  almost  straight;  the 
scales  of  the  body  large ;  the  lateral  line  curved  in  its  descent  from 
the  upper  edge  of  the  operculum  to  the  centre  of  the  body.  The  fin- 
rays  in  number  are—doraal,  10;  pectoral,  17 ;  vented,  11 ;  anal,  18; 
caudal,  19 ;  vertebras,  41. 

''In  colour  the  irides  are  straw-yellow,  the  pupils  black ;  forehead,, 
nape,  and  back,  very  dark  bluish-black;  the  sidea  bluiidi-gray;  the 
belly  white;  pectoral  fin  orange;  ventrals  immediately  under  the 
doraal  fin,  red  in  the  middle,  the  first  and  last  rays  white ;  base  of 
the  anal  fin  white,  the  other  part  red ;  dorsal  fin  and  tail  gray ;  all  the 
rays  branched."    (YarreU.) 

X.  CephtUutf  ilem.,  the  Chub,  is  of  a  moderately  elongated  and 
thick  form.  The  greatest  depth  of  the  body  is  contained  four  timea 
and  a  half  in  the  entire  length,  and  the  thickness  is  equal  to  two-thirds 
of  the  depth.  The  muzzle  is  somewhat  obtuse,  and  the  gape  large. 
The  scales  are  laige;  the  number  forming  the  latenl  fine  is  44. 
Above  this  there  are  6  scales  in  the  oblique  Ime  to  the  dorsal  fin ;  and 
below  the  lateral  line  there  are  8  in  the  oblique  line  to  the  ventral  fin. 
The  dorsal  fin  commences  half-way  between  the  point  of  the  nose  and 
the  base  of  the  tail-fin;  and  the  ventral  commences  in  the  same 
vertical  line  as  the  dorsal  The  fin-raya  are->dorsal,  10 ;  pectoral,  16 ; 
ventral,  9 ;  anal,  11 ;  and  caudal,  19.  The  colour  of  the  upper  parts 
is  dusky-green,  the  sides  of  the  body  and  belly  ulvery-white ;  the 
lateral  scales  are  dotted  with  black :  on  the  cheeks  and  gill-coven 
there  is  a  golden  hue ;  the  iridea  are  very  pale  yellow ;  dorsal  and 
caudal  fins  dusky ;  pectorals  pale ;  anal  and  ventral  fina  tinged  with 
red,  with  the  exception  of  the  two  or  three  last  raya. 

The  Chub  is  common  in  many  of  the  rivers  of  this  country,  often 
frequenting  holes  near  the  roots  of  treea.  It  lives  upon  insects  and 
worms,  spawns  in  April  and  May,  and  rarely  attains  a  weight 
exceeding  five  pounds. 

The  remaining  species  of  Leueiieui  belong  to  the  second  division; 
that  is  to  say,  they  have  the  dorsal  fin  pl«^  above  the  intervening 
apace  between  the  anals  and  the  ventral. 

X.  erythrophlhalmm,  Cuvier,  the  Rudd,  or  Red-Eye,  somewhat 
resembles  the  Roach  in  form ;  its  body  however  is  higher  and  thicker, 
and  is  distinctly  raised  at  the  fore  part  of  the  dorsal  fin,  so  aa  to  form 
an  obtuse  angle.  The  greatest  depth  of  the  body  is  rather  mora  than 
one-fourth  of  the  entire  length,  and  the  head  is  one-fifth ;  the  thibknesa 
is  not  half  the  depth.  The  snout  is  obtuse,  the  mouth  small,  tiie 
lower  jaws  slightly  exceeding  the  upper  in  length.  The  scalea  are 
large :  the  number  contained  in  the  lateral  line  is  about  forty.  In  an 
oblique  line  ascending  to  the  dorsal  fin  there  are  seven,  and  below  the 
lateral  line  to  the  ventral  there  are  four.  The  doraal  fin  eommenosa 
half-way  between  the  point  of  the  nose  and  the  end  of  the  ahortev 
taii-rayiL  The  fin-rays  are--doraal,  10;  pectoral,  15;  Tentral,  9; 
analy  18 ;  caudal,  19.    The  vpper  psarts  are  of  aa  oUvaMoui  ooJow 


tinged  with  green  and  blue;  the  aides  and  the  belly  golden-orange; 
iridea  orange-red;  dorsal  and  caudal  fins  dusky;  pectorals  pale; 
anal  and  ventrala  tinged  with  red,  excepting  two  or  three  of  the 
last  raya. 

The  Rud  is  found  not  uncommonly  in  rivers  and  other  deep  watera 
in  various  parts  of  England.  It  apawns  in  April  or  May,  and  feeds 
upon  worms,  MoUtuca,  and  vegetable  subetancea. 

X.  ccendeus,  Tarrell,  the  Aiurine,  a  beautiful  spedes,  first  described 
by  Mr.  Yarrell,  from  specimens  received  from  ELnowsley  in  Lancashire, 
approaches  the  Roaoh  in  shape,  but  is  more  tapered  anteriorly  and 
posteriorly,  and  is  at  once  distmguished  by  its  colour,  which  is  aUto- 
blue  above  and  on  the  sides  of  the  body,  with  the  lower  parts  aUveiy- 
white,  and  by  the  position  of  the  dorsal  fin.  This  commences  half-way 
between  the  eye  and  the  end  of  the  fleshy  portion  of  the  tail  The 
fins  are  white,  the  dorsal  and  caudal  inclining  to  duaky.  The  greatest 
depth  of  the  body  is  rather  more  than  the  entire  leng^  and  the  head 
is  equal  to  one-fifth  of  the  length.  The  scales  are  rather  large ;  the 
number  contained  in  the  lateral  line  iti  about  forty-two.  In  an 
oblique  line,  from  the  dorsal  fin  to  the  lateral  line,  there  are  seven 
scales,  and  below  the  lateral  line  to  the  origin  of  the  ventral  there  are 
three.  The  fin-rays  are — dorsal,  10 ;  pectoral,  15 ;  ventral,  9 ;  anal, 
12 ;  caudal,  19. 

The  only  locality  in  England  in  which  this  fish  is  found  is  in  the 
township  of  Knowsley.  Mr.  Yarrell  however  is  informed  by  M.  Agassis 
that  it  is  an  inhabitant  of  some  of  the  Swiss  lakes. 

X.  allmnwu,  Cuvier,  the  Bleak,  is  of  a  more  slender  and  elongated 
form  than  either  of  tiie  preceding.  The  tail  is  very  long  And  deeply 
forked.  The  greatest  depth  of  the  body  is  equal  to  one-fifth  of  the 
entire  length,  and  the  greatest  thickness  is  about  half  the  depth :  the 
lower  part  projects  beyond  the  upper.  The  scales  are  of  moderate 
size,  the  number  contained  in  the  lateral  line  being  about  forty-eight. 
The  dorsal  fin  oommenoes  half-way  between  the  anterior  edge  of  the 
eye  and  the  end  of  the  short  central  rays  of  the  tail :  the  anal  fin 
commences  in  a  vertical  line  under  the  base  of  the  last  ray  of  the 
'dorsal,  and  occupies  half  the  space  between  its  commencement  and 
the  base  of  the  tail  The  number  of  fin-rays  are — dorsal,  10; 
pectoral,  17;  ventral,  9 ;  anal,  18 ;  caudal,  19.  The  general  colour  is 
silvery-white,  which  is  shaded  into  an  olivaceous  green  on  the  upper 
parts ;  all  the  fins  are  whitish ;  the  irides  are  silvery. 

The  Bleak  is  a  small  species,  rarely  attaining  eight  inches  in  length, 
and  is  usually  about  six  or  seven  inches  long.  It  is  common  in  many 
parts  of  Europe,  as  well  as  of  this  country,  usually  occurring  in  the 
same  streams  as  the  Roach  and  Dace ;  it  swims  in  great  shoals,  and 
spawns  in  May.  The  position  of  the  fin,  and  colour  of  the  eye  and 
fins,  render  it  easy  to  distinguiBh  the  species  from  the  Dace,  which  it 
approaches  nearest  in  general  appearance. 

X.  phoxin/us,  Cuvier,  the  Minnow,  or  Minim.  This  pretty  little  fidi, 
a  well-known  inhabitant  of  most  of  our  running  streams,  appears  to 
depart  somewhat  from  the  typical  species  of  ZetKtsetu.  Its  form  is 
slender  and  rounded,  the  greatest  depth  being  about  one-fifth  of  the 
entire  length,  and  the  thickness  equal  to  half  the  depth.  The  fins 
are  proportionately  large,  especially  the  dorsal,  anal,  and  caudal  The 
last  is  not  veiy  deeply  forked,  and  has  the  extremities  somewhat 
rounded.  The  dorsal  fin  commences  about  half-way  between  the 
anterior  edge  of  the  eye  and  the  end  of  the  fleshy  portion  of  the  tail 
The  lateral  line  is  straight  frx>m  the  tail  to  above  the  origin  of  the 
ventral  fin,  when  it  rises  gradually  to  the  upper  edge  of  the  operculum. 
The  fin-rays  are— dorsal,  9;  pectoral,  16;  ventral,  8;  anal,  9;  and 
caudal,  19.  The  top  of  the  head  and  back  are  of  a  dusky  olive 
colour;  the  sides  of  the  body  are  paler  and  mottled ;  the  belly  is 
white  and  of  a  fine  rosy  pink  tint  in  the  summer,  varying  in  intensity 
according  to  the  vigour  of  the  fish ;  the  irides  and  gill-covera  are 
silvery;  the  domal  fin  is  pale  brown;  the  other  fins  are  paler, 
excepting  the  tail,  which  is  light  brown,  with  a  dark  brown  apot  at 
the  baae  of  the  rays. 

The  scales  of  several  of  these  fishes  have  been  used  in  the  manufac- 
ture of  artificial  pearls.  "  On  the  inner  sur£soe  of  roach,  dace,  bleak, 
whitebait,  and  other  fishes,"  writes  Mr.  Yarrell,  **  is  found  a  silvery 
pigment  which  gives  the  lustre  those  scales  possess.  Advantage  has 
been  taken  of  the  colouring  matter  thus  afforded  to  imitate,  artificially, 
the  oriental  pearl  When  this  practice  waa  most  in  £s8hion,  the 
manufactured  ornaments  bore  the  name  of  patent  pearl,  and  the  use 
was  universal  ia  the  bead-trade  for  necklaoea,  earnirops,  &c.  At 
present  it  seems  confined  to  ornaments  attached  to  combs,  or  smsU 
beads  arranged  with  fiowers  for  head-dressesi  So  great  was  the 
demand  formerly  at  particular  times,  that  the  price  of  a  quart- 
measure  of  fish-soales  has  varied  from  one  guinea  to  five.  The  Thames 
fishermen  gave  themselves  jio  trouble  beyond  taking  off  the  aide 
•ealea,  and  throwing  the  fish  into  the  river  again ;  and  it  waa  the 
custom  for  hawkers,  regularly,  before  selling  any  Wliite-Fish,  as  they 
were  called,  to  supply  the  bead-makers  with  the  scalesi  The  method 
of  obtaining  and  using  the  colouring  matter  was,  first  carrying  off  the 
slime  end  £rt  from  the  scales  by  a  run  of  water;  then,  soaking  them 
for  a  time,  the  pigment  was  found  at  the  bottom  oi  the  vessel  When 
thus  predttoed,  small  slav  tubes  were  dipped  in,  and  the  pigment 
li^Jeeted  into  iUn  hollow  glass  beads  of  various  fonns  and  sixes. 
These  were  then  spread  on  aieves,  and  dried  ia  a  onnpont  of  air.  If 
greater  weight  and  firmness  were  raquirsd,  a  fiirtfair  injection  of  was 


Ui 


LEUCITE. 


LIBETHENITE. 


421 


'was  necessary.  Of  this  pigment,  that  obtained  from  the  scales  of 
roach  and  dace  was  the  le^  valuable ;  that  from  the  bleak  was  in 
much  greater  request ;  but  the  white-bait  afforded  the  most  delicate 
and  beautiful  silver,  and  obtained  the  highest  price,  partly  from  the 
prohibitory  regulations  affecting  the  capture  of  this  little  fish,  the 
difficulty  of  transmission,  and  rapid  decomposition."  (Yarrell, 
'  History  of  British  Fishes.') 

LEUCITE  (Amphigene),  a  Mineral  which  occurs  imbedded  in  lays, 
in  trapezoidal  oystals  and  massive.  The  primary  form  is  a  cube. 
The  deavage  is  parallel  to  the  planes  of  the  cube  and  the  rhombic 
dodecahedron.  Fracture  conchoidal,  undulating,  shining.  Hardness 
5*5  to  6.  Scratches  glass  with  difficulty.  Colour  yellowish,  grayish, 
or  reddish-white.  Streak  white.  Lustre  vitreous.  Transparent, 
translucent)  opaque.    Specific  gravity  2*483. 

Massive  variety  amorphous,  granular.  Reduced  to  powder,  it 
renders  v^etable  blues  green.  Before  the  blow-pipe  alone  it  is 
infusible ;  with  borax  difficultly  forms  a  clear  glass. 

Analysis  by  Elaproth,  from  Vesuvius  (Na  1),  and  by  Arfwedson, 
from  Albano  (No.  2) : — 

No.  1.  No.  3. 

Silica 53-75  5610 

Alumina 24-62  23*10 

Potash 21-85  21*15 

Oxide  of  Iron       ....  0*95 


99-72  101*80 

LEUCO'JXTM,  a  genus  of  Plants  belonging  to  the  natural  order 
AmaryUidaeecB,  It  has  a  6-parted  perianth,  beU-ahaped ;  the  segments 
all  equal,  and  thickened  at  their  points ;  the  stamens  equal 

It,  auiivum,  the  Summer  Snow-Flake,  has  a  many-flowered  spathe ; 
a  style  thickened  upwards.  The  height  is  from  2  to  2^  feet  The 
flowers  are  white  and  drooping ;  the  tips  greenish.  Leaves  broadly 
linear,  keeled ;  scape  2-edged ;  spathe  usually  as  long  as  the  flowers. 
It  is  found  in  wet  meadows  in  Great  Britain. 

LEXJCOPHANE,  a  Mineral  occurring  crystallised  in  four-sided 
prisms,  but  is  seldom  regularly  crystallised.  Cleavage  imperfect  in 
three  directions.  Colour  pale  dirty-green  and  deep  wine-yellow. 
Transparent  and  colourless  in  thin  fragments.  Lusbre  vitreous  on 
deavsge  surfikce.  Hardness  3-50  to  875.  Specific  gravity  2*974.  It 
is  found  at  Langesundfiord  in  Norway.     Its  analysis  by  Erdmann 

Silica   ...               ....  47*82 

Qludna 11*51 

Lime 25*00 

Fluorine 6*17 

Sodium 7*59 

Protoxide  of  Mauganeae 1*01 

Potassium 0*26 


99*36 

LEUCOSIA.    [OzTSTOMA.] 

LEVTNE,  a  Mmend  occurring  aystallised.  Primary  form  an  acute 
rhomboid.  Cleavage  parallel  to  its  planes.  Fracture  conchoidal. 
Hardness  4*0.  It  scratches  carbonate  of  lime.  Colour  and  streak 
white.  Lustre  vitreous.  Translucent.  Specific  gravity  2*15.  When 
heated  it  yields  water,  and  becomes  opaque;  sweUs  up  when  heated 
on  charcoal ;  with  phosphoric  salt  gives  a  txansparent  globule,  which 
contains  a  nucleus  of  silica,  and  becomes  opaque  on  cooling.  It  is 
suspected  to  be  merely  a  variety  of  ChabtuUc  It  is  found  in  Ireland, 
Faroe,  and  some  other  places.    Analysis  by  Berzelius : — 

Silica  ^ 48*00 

Alumina 20*00 

Lime 8*85 

Soda 2*75 

Potash 0*41 

Magnesia .        • 0*40 

Water 19*30 

99*21 

LETCESTEItlA,  a  genus  of  Plants  belonging  to  the  natural  oxxler 
MMae$(B,  named  after  the  late  W.  Leycester,  Esq.,  of  the  Bengal 
Civil  Service,  who  paid  much  attention  to  horticulture  Iq  India.  The 
genus  consists  of  only  a  single  species. 

Ih/ormota  is  a  native  of  the  HimalayaMountains,  at  elevations  of  from 
6000  to  7000  and  8000  feet,  in  Kepaul  and  Sirmore,  where  it  grows 
among  oaks  and  pines,  and  is  therefore  well  suited  to  the  climate  of 
Snghmd,  where  indeed  it  may  be  seen  growing  in  great  luxuriance  in 
some  gardens,  and  showing  that  many  others  from  the  same  situations 
are  equally  suitable  to  this  dimate,  which  is  not  the  case  with  many 
shrubby  Babiaoeous  plants.  It  forms  a  laige  and  very  showy  shrub, 
with  numerous  luxuriant  smooth  and  oylindric  fistulous  shoots  issuing 
ftcfm  the  root,  which  are  of  a  purplish  colour.  The  leaves  are  opposite, 
ovate-lanceolate,  and  glauoous;  the  flowers  white,  with  a  tinge  of 
purple,  arranged  in  drooping  racemes,  which  are  famished  with 
coloured  foliaoeous  bracts. 

LrALIS,  a^enus  of  Reptiles. 

LIASi  in  Geolpgy,  the  name  of  a  series  of   argillaceous    and 


calcareous  strata,  forming  the  basis  of  the  Oolitic  System.  The  term 
was  originally  applied,  in  the  south  of  England,  to  the  calcareous 
beds  which  are  at  the  bottom  of  the  thick  argillaceous  deposits,  now 
ranked  in  the  Lias  Formation.  The  lime  burnt  from  the  lias  of 
Aberthaw,  Bath,  and  Barrow-on-Soar,  has  the  valuable  property  of 
setting  in  water.     [Oolitk.] 

LIBELLULA.    TLibillulid&I 

LIBELLULIDiB,  a  family  of  Neuropterous  Insects,  of  which  the 
Common  Drsgon-Fly  is  the  type.  The  Dragon-Flies  have  homy  strong 
mandibles  and  maxUlie,  covered  by  the  labru9i  and  labium ;  their  tarsi 
are  3-pointed ;  their  wings  are  equal;  the  posterior  extremity  of  the 
abdomen  is  furnished  with  hooks  or  peculiar  appendages.  The  sise, 
beauty,  and  habits  of  these  insects  have  rendered  Uiem  favourite 
objects  of  study  with  the  entomologist.  In  the  larva  state  they  live 
entirely  in  the  water,  engaged  in  unceasing  war  with  other  insects, 
which  by  singular  devices  they  entrap  and  devour.  Their  pupa  state 
IB  also  passed  in  water,  and,  contrary  to  the  ustial  hsbit  of  insects, 
is  a  period  of  activity  and  locomotion.  They  are  then  furnished  with 
an  extraordinary  mask,  formed  out  of  that  part  of  the  head  which 
replaces  the  lower  lip,  and  by  which  they  cover  the  jaws  and  the 
whole  under  part  of  the  head.  They  use  it  to  alarm  and  seize  their 
prey,  projecting  it  at  wilL  When  perfect  insects  they  become  inhabit- 
ants of  air,  and  are  endowed  with  extraordinary  power  of  flight  and 
predsion  of  movement,  performing  astonishing  evolutions.  Their 
habits  continue  as  ferocious  as  they  were  before.  When  taken  and 
imprisoned  they  have  been  known  to  devour  their  own  bodies ! 
Several  valuable  monographs  have  been  published  on  these  interesting 
insects  by  De  Geer,  Roesel,  Yander  Linden,  and  Charpentier ;  but  the 
most  important  ib  that  of  M.  de  Selys  Longchamps,  entitled  '  Mono- 
graphic des  Libellulid^  d'Europe.'  In  this  work  61  species  are 
described,  arranged  under  the  genera  Xt&eUu^a,  Cordulicif  Lindenia, 
GhmphtUf  Oordulegaster,  jBthna,  Anax,  CalepteryXf  Leates,  SympecmOf 
andAgrion. 

In  the  arrangement  of  Westwood  ('Introduction  to  the  Modem 
Classification  of  Insects')  the  genera  of  JAbeUuUdtB  inhabiting  Great 
Britain  are  grouped  under  two  sub-families,  LibeUvlidea  and  AgriO' 
nideB.  The  following  table  exhibits  the  chief  characton  of  the 
British  genera : — 

Sub-FamUy  l.-^Libdl/uiidet. 

(•Anax  (1  spedes) ;  anal  angle  of 
posterior  pair  of  wings  rounded. 
JBihna  (7  species) ;  anal  angle  of 
posterior  psir  of  wings  more  or 
less  angulated  in  the  mala 
OordMiUgaster  (1  spedes) ;  anal 
angle  of  posterior  wings  strongly 
angulated. 

JS.  Ocelli  in  a  line;  eyes  remote .    Chmphut  (2  spedes). 

'  Chrdulia  (8  spedes)  ;  anal  angle 


A.  Ocelli  in  a  row 


C»  Ocelli  in  a  triangle 


•  \ 


of  posterior  wings  angulated  in 
the  male. 
LtbeUula  (15  spedes) ;  anal  angle 
of  posterior  wings  rounded  in 
both 


A,  \^^ng8  mambranous  . 


Sub-Family  2.— ^  jfrtonidet. 

'  Agrion  (18  spedes) ;  stigma  rhom- 
boidal;   areolets  mostly  quad- 
I      rangular. 
*    '  {  Lettea  (3  spedes) ;  stigma  oblongo- 
I      quadrate ;  areolets  mosUy  pen- 
[     tagonaL 

R  Wings  ooriaceo-membranoua;!^^  ,. 

stigma  obsolete |  CW^pfeiy*  (4  speaes). 

LI'BER,  the  inner  bark  of  a  plant,  is  a  layer  oonsirting  of  woody 
tissue,  cellular  substance,  and  vessels  of  the  latex,  forming  a  compact 
■one  immediatdy  applied  to  the  wood.  The  woody  tissue  of  which  it 
is  composed  quickly  becomes  thick-uded,  by  the  addition  of  internal 
ligneous  strata,  the  consequence  of  which  is  that  such  tissue  in  this 
part  is  more  tough  than  elsewhere.  Hence  it  is  usually  frx>m  the 
liber  that  are  extracted  the  fibres  employed  in  msking  cordage  or 
linen-thread :  this  at  lesst  is  its  source  in  hemp,  flax,  the  lime-tree, 
the  lace-bark,  and  the  many  other  Exogens  which  furnish  thread ; 
but  in  Endogens,  which  have  no  liber,  as  the  Cocoa-Nut,  it  is  the 
ordinary  woody  bundles  of  the  leaves,  stem,  and  husks  of  the  fruit 
from  which  the  flbre  used  for  ropes  is  procured.  It  is  said  that 
certain  Exogens,  such  ss  Menitpennacea,  have  no  liber.  ('Comptes 
Rendus,'  v.  893.)  In  many  plants  a  new  layer  of  liber  is  formed 
annually,  comtemporaneously  with  a  new  layer  of  wood,  but  this  is 
by  no  means  universal ;  on  the  contrary,  the  oak  and  the  elm  increase 
their  liber  slowly  and  irregularly.    [Babk.] 

LIBETHENITE,  Photphate  of  Copper,  a  Mineral  occurring  in  small 
octahedral  crystals  and  in  radiated  masses.  Primaiy  form  aright 
rhombic  prism.  Colour  dark  green.  Streak  green.  Fracture  uneven. 
Hardness  4*0.    Transparent,  translucent.    Lustre  resinous.    Spedflo 
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gravitr  Z-6.  It  ii  found  Kt  Ltbetban  in  Haogu;.  Its  uudjiia  b; 
Berifaier  girai— 

Phc«phcirioAdd 28-7 

Oxid«  of  Coppar 63-9 

W»t«r 7* 
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LIBI'NU  (Lwcb), »  gsDiu  of  Bnehynroni  OntHacta.    [Munta.] 

LICHANOTUa  {Uliger),  »  gonus  of  ChaiMpeda,  or  Quadrumana 
(Indri  of  LncdpUe,  Qeofirof,  and  oUieni},  beloiigiiig  to  tiis  &nul; 
Zemiirtdi;. 

The  Indris  sra  inliabitaiita  of  JUdagucar,  and  two  species  only 
■eecQ  geoBiully  reoognued,  namely,  Indri  breviaadatui  of  Geo&roy, 
Ltraur  Indri  of  Qmelin ;  uid  /.  Umgiatudatui  of  OeoBVoy,  L.  iontjer 
of  Qmalin,  /.  laniger  of  Fiacbor.  Cnvier  indeed  roeognuea  but  ono 
■peeiea,  namely,  that  first  above  namsd,  aod  uya  in  A  DOte  that  ihs 
other  requirea  conaideratioQ  {*'  a  baaoin  d'fitra  revu  "). 

Dr.  (lachar  adopts  both  under  ths  namea  of  /.  brevieatidaiiu  (Qeoffl) 
and  I.  lamgcr,  muking  however  the  latter  as  doubtfuL 

U.  LeisoQ,  in  hia  '  l^nuel,'  also  giTsa  both  species  undsr  the  generic 
name  of  Indri  (LacdpAde),  and  ths  specific  namee  of  /.  brem^mtdalut 
QeofC  (L'iDdri,  Sonnerat),  and  /.  Umgiemtdatiu,  Oeoff.  (Le  Haki 
FauTC,  BnfTon ;  Le  Maki  k  Bonrra,  Bonnerat) ;  with  the  following 
dental  fiinnola  : — ^InoiaorB,  — ;  canines,  ;  molars,    —~   =32; 

Uia  same  outaber  reoorded  for  both  BpscieB  by  Fischer.  M.  Temminck 
('  HajDmalogie  *)  notioea  only  one  epeciee. 

Dr.  Qrsy  plaoea  Lirhanoliu  aod  Indrit  in  hia  sub-family  Lichanotiita, 
between  Lemarina  aod  Loridina,  in  his  third  family  Lerawida,  which 
ii  ths  first  in  hia  aaoond  or  Qiudrnpedoid  section  of  hia  order  Primatet. 
('Annala  of  Philoaopby,'  1S25.) 

Ur.  Swainaon  confinea  the  generic  tenn  Itidrii  (Lao^pide)  to  the 
Lemvr  ianigfr  of  Gmelin,  and  that  of  Lichan^iu  to  the  Xcnur  Indri 
(Qmelio).  To  both  Hr.  Swainson  assigns  the  aatne  number  of  incisors 
and  grbden  as  that  abore  stated ;  but  he  girea  oaoins  teeth  -^ 

to  Lichanctfu  only.  He  places  these  two  genera  between  Zenur 
(Linn.)  and  Heartet  (Sw.),  in  the  family  Ltnarida^  (' Claaeification  of 
Quadrupeda,'  1S35.) 

VL  QeoSroy  ('M^as.  Encyolop^que ')  obaerrea  that  there  are  four 
ontting  teeth  in  the  upper  jaw,  not  two,  aa  mentianed  by  Sonnetati 

F.  Cuiier  itiitea  that  the  dental  system  of  Indri  is  odI;  known 
to  him  from  the  extremity  of  the  jaws,  which  offers  in  the  upper  jaw 
indton  like  those  of  the  Red  Lemur,  a  canine  tooth  very  mudi  curved 
and  entirely  like  two  false  molan  which  are  found  immediately  neit 
to  it,  and  which  liave  only  a  aingle  point;  in  the  lower  jaw  two 
indBon  only,  the  first  very  narrow,  and  the  second  wider,  but  both 
couched  forwarda  ("conchies  en  avant"),  like  those  of  the  Hakia  or 
True  Lemun,  the  canioe  small,  and  resembling  a  false  molar  which 
follows  it,  which  has  only  a  iiingie  point,  and  which  ia  much  wider 
before  than  behind,  thickening  from  the  external  to  the  internal  edge. 

The  figures  and  descriptions  of  these  two  speciea  are  given  by 
Sonnerat  in  hia  '  Second  Voyage,'  and  seem  to  be  the  source  wbeoce 
the  subsequent  accounts  have  becm  principally  taken. 


The  first,  noUeed  by  Pennant  aa  the  Indri  (under  the  tjtie  Maucauco), 
ii  described  ss  a  la^  animal  8|  feet  high,  entirely  black,  except  on 
the  face,  which  is  grayish,  on  the  lower  part  of  the  abdomen,  where 
a  gnnah  cast  prenils,  and  on  the  rump,  which  ia  wbit&  Tbe  face  is 
st«ted  tobeof  a  lengthened  dog-like  form,  the  ean  retherahort  but 
nnch  tuflrd,  the  hair  or  fur  silky  and  thick,  curly  in  some  parts.   Tbe 
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ntdls  are  sud  to  be  flat  but  pointsd,  and  there  ia  no  appearance  of  • 
tul.     Like  most  other  Ltmurida  it  ia  a  native  of  Madagascar. 

The  animal  is  described  aa  gentle  and  docile,  and  as  being  tminrti 
when  young  for  the  chase,  aa  dogs  are.  Its  not«  ia  stated  to  resemble 
a  child's  crying,  whence  not  improbably  its  Hadagaacar  name  iDdria 
which  ia  said  to  signify  Man  of  the  Wood. 

'The  other  apeciee,  Flocky  Lemur  of  Shaw,  is  stated  to  be  1  foot 
9  inches  from  nose  to  end  of  tail,  the  tail  being  9  iochss.  The  ooloor 
pale  yellowish  ferruginous  above,  and  white  beneath ;  Ihs  tail  brigrbt 
ferruginoua.  The  fur  extremely  soft,  and  curled  deepest  about  tb» 
Face  black ;  eyes  large  and  greenish-grsy.  The  animal  ia 
ibed  aa  having  two  fore-teeth  in  the  upper  jaw  and  four  in  tha 
■,  and  pentadoctyle  feet,  with  long  daws,  except  the  thamb^ 
which  ore  furniahed  with  rounded  nails. 

Dr.  Shaw  observes  tliat  Pennant,  in  tbe  last  edition  of  his  '  History' 
of  Quadrupeda,'  seems  to  think  this  animal  no  other  than  the  Xeniu* 
Mongooz,  or  Woolly  Maucauco  ;  but  the  Doctor  oddii  that  if  Sonnerat's 
desoHption  be  j  ust,  the  spedea  must  certainly  be  a  diflermt  one  from 
Z.  Moiiffots. 


Flockr  Indri. 

Dr.  Shaw  is  of  opinion  that  Le  Petit  Makis  Oris  (Buffon,  '  Sapp., 
torn.  vii.  p.  121,  pL  34)  and  the  Autre  EspAce  do  Haki  (Buff,  'Supp.,* 
torn.  viL  p.  123, 1  3G)  an  smaller  Varietiea  of  the  Flocky  Lemur;  but 
this  view  does  not  seem  to  be  adopted  by  the  more  modem  aoologista. 
Skeletons  and  skina  of  the  Indris  would  be  an  acquisition  (o  our 
muaeuma,  and  would  clear  up  doubtful  points.    [LmuuDX.] 

LICHAS,  Dalmon's  name  for  a  group  of  TVi^iMt,  forming  a  dividoD 
of  the  great  genus  Ataphiu  of  BroQgniart. 

LICHEN  I3LANDICUS.    [CEtRAKti] 

LICHENIN,  a  peculiar  vegetable  product,  sometimea  called  UchcD 
Starch.  It  is  obtained  from  the  Ctlraria  Iilaadica,  the  Iceland  Maes, 
which  is  to  be  cut  small  and  infused  in  eighteen  tjmea  its  qoanti^  of 
cold  water,  in  which  about  a  quarter  of  an  ounce  of  carbonate  of 
potaih  is  diaaolved  for  every  pound  of  the  liverwort  employed 
After  remaining  twenty-four  hours  the  infusion  ia  drained  from 
the  liverwort  without  praaure :  it  is  then  to  be  repeatedly  washed 
with  oold  water,  and  afterwards  boiled  in  nine  timea  ila  weight  of 
water  down  to  six;  the  decoction  ia  strained  and  the  liverwort  aqueeaed 
while  hot ;  a  gelatinous  white  substance  ia  soon  formed,  which,  after 
being  dried  gently  on  cloth,  becomaa  of  a  dark  colour  and  hard.  Being 
redissolved  in  bailing  water  and  again  sb^ed,  it  gelatinissa. 

When  pure  it  is  white,  and  it  retains  w^er;  but  on  dijing  it 
becomea  yellowisL  In  thin  platea  it  ia  traasparait.  It  ia  tough, 
taatalrae,  newty  modoroua,  iwells  up  when  put  into  cold  water,  but 
disaolvea  sparingly  in  it.  With  hot  water  a  gelatinous  solution  is 
obtained,  which  is  deoompoaed,  and  yislda  a  precipitate  witji  di-aoatats 
of  lead,  and  with  solution  of  iodins  gives  either  a  dingy  green  colour, 
or,  aa  is  staled  by  some  sulhort,  a  blue  one,  as  starch  doe*. 

LICHENO'PORA.  The  Fossils  ranked  under  this  title  byDefraooa 
are  thought  ^  De  Blainville  to  be  young  Soepora.  ('  Actinologie,' 
p.  *07.) 

LI'CHENS,  or  LIVERWORTS,  a  lar^e  and  important  natonl  order 
of  imperfectly  organised  Plants,  belonging  to  the  olaaa  OrgpUgomio. 
The  apeciea  are  numerous,  and  are  employed  in  the  arts  aa  pigments, 
and  08  articlea  of  food.  It  ia  principally  in  the  former  reifeA  that 
they  are  of  economical  intereat^  in  consequeuce  of  the  gnat  eonsomp- 
tion  of  Orohall,  or  Archil  [Abchil,  in  Asis  urn  So.  Di*.],  Cudbear 
liecidta  forfoiva),  and  othera  by  tbe  dyer;  the  eatimatod  value  of 
the  annual  imports  of  theee  plants  being  &om  60,0001.  to  80,000^ 
[Cqdbsas,  in  Asn  iJiD  So.  Dir.] 

Lichens  are  perennial  planta,  requiring  free  aooess  to  light  and  ur, 
of  the  most  aimple  organisation,  forming  irregular  patches  upon  the 
surface  of  atonea,  trees,  ths  earth,  and  other  bodies.    Their  atmoture 
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Ib  imperfectly  cellaUr,  without  uir  trace  of  vuouluitf.  The  celLs 
of  whi(^  ibej  cocaUt  tm  splisniidia  or  ojliDdricat,  tubular  or  Bbroui, 
empty  or  filled  wi^  ft  gmmoua  matter,  in  %  Iooh  aod  indefinite  Mate 
of  BggregRticm,  but  genenll;  comolidated  into  two  Btretn,  the  one 
extern*!  or  cortical,  the  other  internal  or  meduilar^.  The  metnbran- 
OUH  or  other  ezpaniion,  which  in  thsee  plants  cansiita  of  a  oombina- 
tioD  of  stem  and  leaf,  ia  of  Iha  moat  unequal  and  QDoartwn  degree  of 
development,  in  Bome  apeciea  appearing  like  miaabapen  leaTea  ipreading 
over  the  snrface  on  which  it  groirs,  in  other  caaea  rieing  up  aa  a  stem 
of  varioiu  figures;  but  alwa^a  taore  or  leas  uuaymmetrical,  and  in 
many  instances  constituting  little  more  than  a  atatn  upon  the  fAci  of 
A  tree  or  rock  ;  thia  body  ia  a  frond,  or,  aa  it  ia  t«clinically  called,  a 
Th&llu&  The  fruotifleation  of  Lichens  conaiaU  of  a  round  or  linear, 
ooaTex  or  oonoave  cup,  called  Apothecium,  or  Shield,  at  Eret  closed, 
tut  afterwarde  eipauding  and  producing  a  nucleus  (stratum  proligerum) 
in  which  are  embodied  the  apores.  The  ahield  is  surrounded  by  a 
border  (eicipulos)  which  originates  either  from  the  subatanoe  of  the 
tballus  (thaflodss)  or  from  the  baas  of  the  ahield  itself  (propriua),  or 
from  both  (thallodea  and  proprius). 

The  prevalent  prindplea  found  sn  Lichens  are  a  peculiar  kind  of 
■tarch  cdled  Lichenin  [LiOBIinR],  a  bitter  secretion,  and  a  resin 
combined  with  an  unctuoua  colouring  matter,  yielding  purple,  yellow, 
and  brown  dyes.  In  consequence  of  their  bittemosa  some  have  been 
employed  as  febrifuges,  as  Yariolaria  fagmta,  Parmdia  parUtina, 
and  several  others. 

The  following  cut  sbowi  the  Tarioua  itagee  of  development  in  the 
Lidheni  of  this  country. 


Lietinii  in  RnDtHeaUcii),  tn  varlou  tttf  of  derelepmeBt. 
1,  Vmi  iai*ata,  vIUi  a  item  and  rodlmantiT]'  Inm;  1.  3,  Clainla 
iita,  la  lb*  eane  tau,  bnl  with  Ita  1»t»  ilMppuring ;  4,  JiaianJtaa  tali. 
vllb  the  Btam  nrarlT  tort,  and  Ihs  ihlelda  boniE  npoa  Irrcto'sr  ana 
opauiooi;  B,  Afcla  itvhieu,  with  ths  •tcm  enUnly  loat,  and  .„.  n^.» 
apicading  oter  the  vatvx  of  tha  iroand  i  B,  i^iriMlia  faOtumt,  with  the 
amii  and  Itavia  eonaoUdatad,  aad  formlnf  m\j  a  orsM  wllb  a  dtlnita  mir^n ; 
7,  Ofuyrsrlia  wHjita,  in  which  nothlof  ta  formed  eieapl  the  Itller-like  frat- 

Lidiena  are  dialributed  over  all  part*  of  the  world,  forming  in  the 
polar  and  similar  Melons  a  food  for  animals'  and  roan.  Cla^Oni 
ronjiftWtw  anpports  Uie  Rein-Deer ;  Cttrana  Iilandica  fumiihe*  the 
outritiaaB  Iceland  Uoi*  of  the  drugglatlf  (hope ;  and  varioui  ■pecir' 


of  Oyrophara,  under  tbs  name  of  Tripe  de  Roche,  form  a  part  of  the 
supply  of  food  BCantily  furnished  by  nature  for  the  Canadian  hunter. 
In  wanner  countriea  they  acquire  a  firmer  oonsietenee,  and  appear  to 
form  aearetiona  of  a  peculiar  kind  in  much  greater  abundance  than 
northern  parte  of  the  world.  Orchall,  for  example,  grows  in 
iritain  and  the  Canariea,  and  botanists  can  detect  no  eitamal 
differences  between  the  plants  of  these  two  oountriea ;  yet  in  the 
former  its  dyeing  matter  ia  secreted  so  abundantly  that  Canary  samples 
fetch  from  2fiOI.  to  3G0(.  a  ton  in  the  market,  while  the  English  ara 
laaleabla. 

The  order  eonsiata  of  between  CO  and  60  genera,  with  about  S4D0 
species,  wbieh  are  divided  by  Pries  into  1  sub-orders — Hymaothtdaimi, 
QatltnVialatni,  Idiotkatiani,  and  Oaniothalami :  to  thsie  soms  system- 
atjate  add  Byuactrc  [BtlaacBX.]  Thees  are  again  subdivided  into 
aeveral  tribes,  each  tribe  comprieing  aeveral  genera. 

The  tribe  Untaeta  is  characterised  by  having  an  open  disc,  and 
being  destitute  of  an  hypothallus.  It  embraces  the  genera  Uinea, 
Sttmia,  RoMitla,  RanuUina,  and  Cclraria.  Sevefkl  species  of  Uma 
are  known  by  the  common  names  of  Jupiter's  Beard,  Tree-Beard,  kc, 
on  account  of  their  hair-like  appearanoa.  They  are  amongst  the  most 
common  of  the  Liehens  which  cover  the  trunks  of  aged  trees,  and  give 
to  them  a  picturesque  appearance.  Unca  ptieala  ia  a  common  spedss 
on  old  trees,  park-[mllnga,  to.,  and  has  been  recommended  aa  a  remedy 
in  hoopiog-congh. 

The  species  of  the  genus  Svtmia  are  common  in  Great  Britain. 
One  of  them,  £  jiruniit'ri,  has  a  pecalinr  power  of  imbibing  and 
retuning  odours,  and  on  this  account  is  in  much  request  as  an  mgre- 
dient  in  perfumed  cushions  and  sweet-pots.  It  has  been  recommended 
aa  a  remedy  in  pulmonary  affections.  It  is  frequently  found  on  the 
oak  and  other  trite.  Evelyn  aaya  of  it ; — "  Thia  vsiy  mosa  of  the  oak 
that  ia  white  composea  the  choicest  cypresa-powdor,  which  ia  esteemed 
good  for  the  head ;  but  impoatora  familiarly  vend  other  moaaea  imder 
that  name,  aa  they  do  the  fungi  for  the  true  anno  (eicelleut  for 
hnmorrhagea  and  duxM),  to  the  great  scandal  of  ^ysio."  It  ia  aaid 
that  S.  vulptma  ia  poisonous  ta  wolvea,  hence  its  name,  but  little  i* 
known  of  ita  real  propertieB. 

The  genua  Bamalina  a  found  aasociatad  with  the  last  two  on  the 
trunks  and  bnnchas  of  trees,  especially  of  the  Qr,  the  birch,  the  aah, 
the  oak,  the  aloe,  and  the  hawthorn.  Lightfoot  says  that  the 
JL  KtpalartHn  "  will  dye  a  red  colour,  and  promises  in  that  intention 
to  rival  the  famous  Lichen  AwceUo,  or  Atgol,  which  is  brought  froia 
the  Canary  Islands." 

For  the  propertjes  and  uses  of  the  apeciea  of  Soceellit  and  Cttraritt 
•M  Abchii,  in  Ab™  iMD  So.  Dry.,  and  Cstrabu. 

The  tribe  Parmdiacea  ja  characterised  by  a  horisontal  thallus.  To 
it  belong  the  genera  Pdligera,  Sticta,  Borrera,  Parmdia,  to. 

Two  of  the  apeoies  of  Pelligera,  P.  conino  and  P.  apklhaa,  have 
been  used  in  medicine :  the  former  aa  a  remedy  in  hydrophobia ;  the 
latter  is  boiled  in  milk  and  administered  in  the  Uiruah. 

The  species  of  Panadia  sn  exceedingly  numerous  ;  one  of  the  moat 
common  throughout  Europe  is  the  P.  }iari<(tiui.  Yellow  Uosa.  The 
thallus  and  ^slds  are  botJi  of  a  yellow  colour ;  and  Lightfoot  aays, 
atBrmed  to  dye  a  good  yellow  or  orange  colour  if  mixed  with 
alum."  It  has  also  a  vecy  bittflr  taste,  which  has  caused  it  to  be  used 
aa  a  tonic  in  medidne,  and  it  has  been  recommended  aa  a  remedy  in 
intermittent  fever.  P.  tarlarta  (Letanora  tartarta)  yields  the  dye 
known  by  the  name  of  Cudbear,  [Pabeu.!.]  P.  ParMa  [Lecmu>rn 
pariHa)  uords  the  aubetance  known  aa  Lltmu^  or  Lacmui.  [Limca, 
in  Aura  AltD  Sc.  Div.} 

One  of  the  species  of  the  genus  iSlicfa,  8.  pidiiumacta,  has  been  used 
as  a  subatitute  for  the  Iceland  Uoea.  [Ccntaiiu..]  It  is  used  va 
Siberis  for  giving  a  bitter  flavour  to  beer.  It  is  a  native  of  Gh^vat 
Britain,  and  is  found  on  the  trunks  of  trees  in  mountainoua  distriots, 
almost  entirely  oovering  them  with  its  large  shaggy  fronds. 

A  spedea  of  Barrtra  [Bobbera],  B.  furf-araeea,  is  reputed  to  be 
astringent  and  febrifuge.  It  ia  found  on  the  trunks  and  branches  of 
old  trees,  especially  when  decaying,  and  on  old  pales. 

The  tribe  Limdiwt  embraces  the  important  genua  CladotHa 
[Ci^DONU],  and  also  Ccnomjice  and  Segpluipluir*i,  which  are  often 
only  regarded  aa  subgenera  of  Cladonia.  The  lEL  pyxidatut  and 
S.  eeecifenu  are  elegant  lichens,  having  their  apotheda  derated  above 
the  th^ns  in  the  form  of  little  cups,  those  of  the  latter  apeoies  being 
coloured  scarlet.  They  have  both  been  used  in  medicins  as  astringent 
and  febrifuge. 

The  tribe  SphtrrejiKorta  eontuna  the  genera  SjAamplioron,  Ploearia, 
and  Ittdiifm.  They  are  an  eiceediagly  el^ant  group  of  Lichens,  but 
the  species  have  not  been  much  uaed  for  economioal  purpoeea.  Iiiditun 
coroUtiHUH  ia  said  to  be  rich  in  eotouiing  matter. 

The  genera  Endacarpan  and  Pori/na  belong  to  the  tribe  Bndocarpeit, 
The  spedea  of  the  former  genua  an  found  on  rooks  and  stones,  whilst 
those  of  tha  iMter  are  interesting  as  forming  distinguishiiw  marks 
betweoi  various  kinds  of  barka  used  in  medidne^  F^  m  his  '  H  jthode 
LichAiogtaphique,'  has  eudeavoured  to  apply  a  knowledge  of  the 
various  spedea  of  Lichens  to  the  distinguisning  not  only  between  the 
bark  of  diffennt  species  of  CiiKAmo,  ka.,  but  ^so  between  good  and 
bad  barks  of  the  same  apeciea. 

The  prindpal  genus  of  the  tribe  FarnManna  is  FanKoriB,  of  which 
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The  tribe  CfraphidecB  is  remarkable  for  the  forma  which  the  apothecia 
assume,  bearing  a  resemblaQce  to  the  letters  of  Eastern  alphabets. 
This  may  be  seen  in  Opeffraphxt  teripta  in  fig,  7.  As  an  indication  of 
the  value  of  the  lichens  in  distinguishing  the  various  species  of 
Cinchona  Bark,  F^e  states  that  the  Orapkk  iwterrupta  is  only  found  on 
the  bark  of  Cinchona  lancifolia.  Although  the  study  of  the  Lichens 
on  the  officinal  barks  has  not  produced  all  the  advantages  anticipated 
by  F^  there  can  be  no  doubt  of  its  value  in  many  cases.  Bef^rring 
to  this  subject,  Burnett  observes : — "  Until  the  publication  of  F^'s 
memoir  on  the  Cryptogamic  Epiphytes  of  the  officmal  barks,  the  study 
of  the  Opegraphas  and  their  allies  seemed  to  be  one  rather  of  specu- 
lative amusement  than  of  practical  utility.  But  now  the  case  is  wholly 
changed,  since  these  graphic  plants,  these  living  letters^  written  by 
nature's  hand,  are  shown  to  constitute  inscriptions  legible  by  men. 
Alwavs  curious  indeed,  and  admirable  even  to  the  least  tutored  eye, 
did  the  examination  of  these  mimic  characters  appear ;  and  as  fStmcy 
traced  the  likeness  to  various  Oriental  signs,  so  were  these  little  plants 
called  Scripture-Worts,  some  Hebrew  {Opegrcipha  JEfebraica),  some 
Chinese  (Artlionia  Sinenaiffretphia),  and  so  forth.  But,  like  the  hiero- 
glyphics of  the  Egyptian  fanes,  their  meaning  was  buried  in  obscurity, 
and  so  little  guessed  at,  that  it  often  was  doubted  whether  they  hsMl 
any  secrets  to  reveaL  They  were  sources  of  wonder  rather  than 
wisdom,  until  the  Toung  and  the  Champollion  of  the  vegetable  world 
arose,  and  by  means  of  a  natural  RosettarStone  deciphered  these 
hitherto  unknown  manuscripts,' and  taught  us  to  peruse  this  part  of  the 
sacred  Scriptures  of  creation."  The  tribes  CalycidcB  and  PulveraridoB 
embrace  several  genera,  amongst  which  are  Lepraria,  Coniocyhe,  &a 

(Burnett^  Outlinet  of  Botany ;  Lindley,  NtUural  Syttem;  Lindley, 
Flora  Medica;  Fries,  Liehenographia  Earopaa  EeformatcL) 

LI'CINUS  (LatreiUe),  a  genus  of  Coleopterous  Insects  included  in 
the  great  group  Carabut  of  the  older  authors.  The  genus  Iddnua  is 
placed  by  Dejean  in  his  section  Patellimanes,  and,  together  with  the 
genera  DieaUut,  Jtenibus,  and  Badiatetf  constitutes  a  little  section  or 
sub-family,  distinguished  from  other  Patellimaties  by  the  want  of  the 
tooth-like  process  in  the  emargination  of  the  mentum. 

In  the  genus  Bembut  (Latreille)  the  three  basal  joints  of  the 
anterior  tarai  are  dilated  in  the  male  sex :  the  terminal  joints  of  the 
palpi  are  elongated,  somewhat  ovate,  and  truncated  at  the  apex ;  the 
mandibles  project  but  little,  are  slightly  arched,  and  pointed;  the 
thorax  is  narrower  than  the  elytra,  which  are  almost  paxtdleL 

But  two  or  three  species  of  this  genus  (the  Caro^us  politua,  and 
C.  impresnu  of  Fabricius)  are  known ;  they  are  found  in  the  East 
Indies,  and  are  of  a  black  colour. 

Genus  JHcahu  (Bonelli)  may  be  distinguished  by  the  following 
characters : — terminal  joint  of  the  palpi  securiform ;  labrum  emargi- 
sated  and  having  a  longitudinal  mipression;  mandibles  projecting 
but  little,  without  interned  denticulations,  slightly  arched  and  pointed ; 
thorax  nearly  square ;  elytra  moderately  long,  parallel  or  somewhat 
ovate;  the  three  basal  joints  of  the  anterior  tarsi  are  dilated  in  the 
male  sex.  The  species  of  Dicaliu  appear  to  be  confined  to  North 
America,  and  about  12  or  15  are  described.  They  are  in  general 
of  a  tolerably  laige  size,  averaging  perhaps  about  three-quarters  of  an 
inch  in  length,  or  rather  less.  Some  of  the  species  are  of  a  beautiful 
purple  or  bluish  tint ;  they  are  however  most  commonly  black. 

Ghsnus  Idcinut.  In  this  genus  the  head  is  broad,  Bhort>  and  rounded ; 
the  thorax  is  generally  of  a  rounded  form,  and  the  body  depressed 
and  ovate;  the  labrum  is  short,  and  emarginated  in  front;  the 
terminal  joint  of  the  palpi  is  securiform ;  the  mandibles  are  stout^ 
short,  obtusely  pointed,  and  dentate  internally;  the  two  basal  joints 
of  the  anterior  tarsi  are  dilated  in  the  male  sex.  In  Dejean's  *  Cata- 
logue des  Col^pt^res'  there  are  12  species  of  the  present  genus  enu- 
merated, nearly  all  of  which  inhabit  Europe.  Three  species  inhabit 
this  country.    (Stephens's  '  Illustrations  of  British  Entomology.') 

The  genus  Badister  (Claur^ille)  is  distingmahed  by  the  mandibles 
being  short  and  obtuse ;  the  three  basal  joints  of  tne  anterior  tarsi 
dilated  in  the  male  sex ;  the  terminal  joint  of  the  palpi  elongated, 
oval,  and  somewhat  pointed ;  the  head  rounded,  and  the  thorax  cordi- 
form.  Of  this  genus  five  species  are  enumerated  by  Dejean,  all  of 
which  inhabit  Europe.  Their  small  size  however  renders  it  probable 
that  veiy  many  more  will  be  discovered ;  already  as  great  a  number 
as  that  given  by  Dejean  has  been  found  in  this  country,  some  of 
which  are  certainly  unknown  to  that  author.  The  genus  Trimorphua 
of  Mr.  Stephens  appears  not  to  be  sufficiently  distinct  from  BadiUer, 

LICUALA,  a  genusof  Palms  of  the  tribe  CoryphUuB  of  Martius,  so 
named  by  Rumphius,  from  the  Maccassar  name  of  the  species  L* 
jputofo,  figured  bv  him  in  '  Herb.  Amboin.,'  i  t.  9,  and  wMch  is 
found  in  the  islands  of  Maccassar  and  of  Celebes.  Another  species, 
L.  pdiata,  is  described  by  Dr.  Roxburgh  as  a  native  of  the  moun- 
tainous and  woody  parts  near  Chittagong,  which  separates  that 
province  from  the  Buman  territories.  Both  spedes  are  small,  with 
palmate  somewhat  fan-shaped  leaves,  but  of  UtUe  use.  Rumphius 
describes  the  narrow  leaves  of  his  tree  as  being  formed  into  pipes  for 
■moking  tobacco,  while  the  broader  are  employed  for  wrapping  up 
fruity  and  for  other  domestic  uses. 

LIEBIQITE,  a  Mineral  containing  carbonate  of  uranium  and  lime. 
It  is  found  near  Adrianople  in  TvAsj,  and  occurs  in  mammillary 
ooncretionsof  an  apple-green  colour. 

USYBITBi    [IBOV.] 


LIFE.  •   [VlTALITT.] 

LIGAMENTS,  in  Anatomy,  the  organs  by  which  the  various 
articulations  of  the  animal  body  are  held  together.  [Asticulatios.] 
They  are  generally  very  strong  membranes,  and  in  their  stnictore  and 
composition  resemble  tendons.  [Tehdon.]  They  are  in  moat 
instances  attached  to  two  bones,  and  assist  in  the  formatian  and 
strengthening  of  the  joints.  Ligaments  are  of  various  forms :  some 
completely  enclose  the  joint  as  in  a  case  or  capsule,  and  are  then 
called  Capsular  Ligaments,  as  is  seen  in  the  knee,  hip,  and  shoulder 
joint ;  others  form  straight  bands  passing  from  one  bone  to  another ; 
whilst  others,  again,  are  inserted  into  the  heads  and  cavities  of  bones 
within  the  joints.  The  ligaments  are  principally  composed  of  the 
modification  of  areolar  tissue  called  Fibrous  Tissue.  [A&eolak 
Tissue.] 

LIGIA.    [IsopoDA.] 

LIGNIN  IS  the  substance  which  remains  after  a  plant  or  a  portion 
of  it  has  been  treated  with  water,  weak  alkaline  and  acid  solutions, 
with  alcohol,  and  ether,  in  order  to  dissolve  all  the  matters  soluble  in 
these  agents. 

Lignin,  properly  speaking,  constitutes  the  skeleton  of  the  trunk  and 
branches  of  the  tree.  It  varies,  in  different  kinds,  as  to  its  colour, 
hardness,  texture,  and  specific  gravity ;  and  it  is  probable,  on  account 
of  these  differences,  that  its  composition  also  varies.  The  texture  of 
lignin  is  always  porous,  because  it  contains  longitudinal  vessels,  and 
it  is  easy  to  split  it  in  the  direction  assumed  by  them.  The  pores  of 
lignin,  when  fresh,  contain  the  juices  of  different  substanceSb  Dorix^ 
the  drying  of  Ugmn  the  water  evaporates,  and  leaves  the  matters  dry 
which  it  held  dissolved.  It  is  on  this  account  that  wood  contracts,  in 
drying,  in  breadth,  but  preserves  its  length.  It  is  commonly  admitted 
that  timber  in  general  consists  of  ninety-six  parts  of  lignin  and  four 
parts  of  the  subistances  which  were  held  in  solution  by  the  evaporated 
moisture. 

When  lignin  has  been  dried,  it  is  a  non-conductor  of  electiidty  ; 
but  on  account  of  its  porous  nature  and  the  deliquescent  substances 
which  it  contains,  it  acquires  moisture  when  exposed  to  the  air,  and 
then  becomes  a  conductor:  this  absorption  may  be  prevented  by 
varnish.  It  is  well  known  that  wood  swims  in  water:  but  when 
deprived  of  air  it  becomes  heavier  and  sinks  in  it ;  its  specific  gravity 
then  varying  from  1*46,  which  is  the  specific  gravity  of  fir,  to  that  of 
1*53,  the  specific  gravity  of  oak  and  beech.  Wood  is  gradually 
decomposed  when  exposed  to  the  simultaneous  influence  of  lights  air, 
and  water ;  but  under  water  it  may  be  preserved  for  an  almost  inde- 
finite period,  as  is  proved  by  the  trunlu  of  trees  which  have  been 
found  in  a  perfect  state  buried  in  the  bottom  of  peat-mosses,  and 
which  must  have  been  there  from  a  period  anterior  to  history :  also 
when  it  is  kept  perfecUy  dry  it  is  not  subject  to  decay.  The  wood 
inclosing  Egyptian  mummies  is  found  in  good  preservation,  although 
some  of  it  must  be  about  8000  years  old. 

When  wood  or  lignin  is  treated  ,with  chlorine,  it  becomes  white, 
but  does  not  dissolve.  Concentrated  sulphuric  acid  in  the  cold 
converts  it  into  gum ;  and  if  the  mass  thus  obtained  be  boiled  with 
water,  it  is  changed  into  grape  sugar.  When  treated  with  sulphuric 
acid,  it  is  decomposed,  becomes  black  owing  to  the  separation  of 
charcoal,  while  sulphurous  and  carbonic  acid  gases  are  evolved.  When 
treated  with  strong  nitric  acid,  oxalic  add  is  obtained ;  when  boiled 
in  concentrated  hydrochh>ric  acid,  it  becomes  first  reddish,  then  brown, 
and  afterwards  black,  without  being  soluble  either  in  the  acid  or 
in  water. 

The  caustic  alkalis  dissolved  in  a  large  quantity  of  water  act  but 
feebly  on  wood ;  but  if  sawdust  be  treated  with  an  equal  weight  of 
hydrate  of  potash  dissolved  in  a  littie  water,  it  swells,  yields  water 
with  an  empyreumatic  smell,  and  a  homogeneous  liquid  is  formed ; 
when  this  has  cooled,  it  is  of  a  blackish  brown  colour,  and  contains 
oxalic  and  acetic  acids,  with  a  substance  resembling  soot  treated  with 
an  alkali  When  wood  is  heated  in  iron  cylinders  with  the  neoessazy 
arrangements  for  the  condensation  of  the  volatile  products,  a  great 
variety  of  important  substances  are  obtained,  besides  oharooal :  in 
this  way  are  procured  acetic  acid,  commonly  called,  till  purified, 
pyroligneous  acid,  pyroxilic  spirit,  creasote,  and  tarry  matter. 

Some  botanical  and  chemical  writers  distinguish  from  this  substance 
cellulose,  but  as  they  both  form  the  investing  walls  of  the  ceUs  of 
plants  it  is  probable  tiiey  are  modifications  of  the  same  chemical 
compound. 

Cellulose  may  be  procured  from  all  the  parts  of  plants  without 
exception,  by  dissolving  (by  certain  re-agents)  the  other  substances 
associated  with  it  Pure  cellulose  is  easily  obtained  from  the  pith  of 
the  elder^tree,  or  from  very  young  roots.  The  substances  most  com- 
monly associated  with  it  are^  starch,  gum,  fats,  resins,  vegetable 
alkalies,  salts,  sugar,  and  the  peculiar  woody  matter  termed  by  Payan 
matito  inorustante,  or  lignin  of  the  other  writen.  After  the  removal 
of  these  substances  by  extraction  with  alcohol,  ether,  dilute  potash, 
hydrochloric  add,  and  water,  the  oellulose,  which  was  previously 
solid  and  dense,  assumes  a  spongy  appearance^  As  a  proof  of  its 
constant  compodtion,  it  is  worthy  of  mention  that  the  following 
substances,  previously  purified  in  this  matter,  gave  similar  results, 
namely,  the  ovula  of  almonds,  of  apples,  of  the  ffdianihm  anmuw, 
the  sap  of  cucumbers,  the  tissue  of  the  cucumber,  the  pith  of  the 
elder-tree,  the  pith  of  the  JSii^jpwmcw  paiudofo,  oottoa-woodf  ths 
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leav«8  of  endive  and  of  Ailanihua  glanduloMf  the  trachee  of  the 
3£MMa  mpitntumf  filmi  from  the  pith  of  oak-trees,  celloloae  from  oow- 
dung  (the  oow  fed  with  meadow-grass),  the  internal  tissue  of  the 
leaves  oi  Agave  Awuricana,  the  skeleton  of  a  wasp's  nest,  the  perisperm 
of  the  PhyteUphoM,  extracted  liohen,  membranes  of  the  Charct,  kc 
f*roin  these  and  Tarious  other  sabstances,  the  purified  cellulose  always 
save  a  result  approximating  to  the  formula  C^  H,j  O.^.  It  is  thus 
apparent  that  the  proper  tissue  of  all  plants  leaves  a  subrtanoe  which 
is  identical  for  all  of  them* — a  substance  which  contains  carbon  and 
tlie^  elements  of  water,  which  is  isomeiio  with  inulin,  and  therefore 
eaaily  convertible  into  staroh  and  sugar ;  and  that  in  its  turn  it  may 
easily  be  produced  from  dextrine  pEZTRDra ;  Staboh],  the  change 
conaisting  only  in  the  loss  or  gain  of  the  elements  of  water.  It  has 
been  shown  by  Von  Baumhauer  that  sulphuric  add  or  diastase  will 
convert  cellulose  into  dextrine.  It  is  also  by  the  same  process  con- 
verted into  staroh.  Hence  it  is  concluded  that  the  cellular  substance 
is  doeely  allied  to  starch,  dextrine,  gum,  and  sugar,  causing  their 
production  in  the  vegetable  kingdom,  and  no  doubt  being  itself  pro- 
duced from  one  of  them,  namely,  from  dextrine.  It  is  therefora  of 
great  importance  to  the  animal  body.  It  explains  the  nourishing 
power  of  those  plants  in  which  the  incrustation  of  the  cellulose  is 
prevented  by  artificial  means,  as  of  greens^  endive,  sea-kale,  &c.  The 
cellulose  of  these  plants,  being  easily  converted  into  dextrine,  may 
fairly  be  reckoned  amongst  the  substances  which  aro  most  serviceable 
in  maintaining  the  vital  functions  of  animals. 

Further,  as  cellulose  exists  roady  formed  in  the  youngest  parts  of 
plants,  it  belongs,  together  with  protein,  to  the  first  vegetable  products 
of  the  food  of  planta ;  and,  further,  it  follows  that  from  cellulose,  or 
from  vegetable  substances  similarly  formed,  especially  from  one  soluble 
in  water,  namely,  dextrine,  starch,  gum,  and  sugar  aro  occasionally 
formed.  In  many  parts  of  plants  we  find  starch,  especially  in  the 
Xdchens,  which  consist  for  the  most  part  of  cellulose.  In  many  froitB 
containing  a  large  proportion  of  cellulose,  thero  is  much  sugar.  These 
dififerent  substances  may  be  produced  from  the  same  odlulose,  simply 
by  a  change  in  its  physical  character  and  a  new  chemical  arrangement 
of  its  constituentsL  On  the  other  hand  we  observe  that  fleshy  fruits, 
from  being  sugary,  become  mealy  when  kept  through  the  winter; 
tbia  being  a  converse  change  of  susar  into  cellulose.  Hence,  as  Mulder 
remarks,  "we  may  consider  the  cc&ular  plants  as  consisting  chiefly  of 
cellulose  and  of  protein-compounds;  the  vascular  plants  containing 
in  addition  the  incrusting  or  real  woody  matter.  These  together  aro 
the  most  indispensable  constituents  of  planta ;  they  are  found  every- 
where and  in  all  their  organs.  Cellulose  is  to  plants  what  gelatin  is 
to  animals ;  they  form  together  the  cells  in  these  two  king^ms.  In 
the  cells  both  of  plants  and  animals  protein-compounds  aro  either 
deposited  in  solid  particles  or  a»  dissolved  in  the  liquids  with  whidi 
their  oigans  are  permeated.  In  plants  the  cell-walls  are  thickened  by 
the  woody  matter;  in  animals  the  cells  contain  fat  and  other  sub- 
stances ;  in  animals,  as  well  as  in  plants,  the  cellular  substance  is  the 
chief  agent  in  connecting  all  the  other  existing  organs." 

Hohl  snd  Schleiden  have  shown  that  the  cellular  membrane  of  many 
parts  of  plants  is  coloured  blue  by  iodine,  just  as  if  it  contained  staroh. 
This  apparent  identity  of  reaction  would  lead  us  to  infer  that  oellu- 
loee  can  often  be  modified  as  it  were  into  starch,  though  stall  retaining 
the  appeannce  of  cellular  membrane.  The  similarity  of  the  diemictd 
constitution  of  these  two  substances  renders  their  conversion  App** 
rentlv  easy.  For  1  eqiv.  cellulose  (C^  H^i  0,i)  =  2  eqiv.  staroh  (C,. 
^o  ^2o)  "^  ^  ^^^*  water  (H  0).  Hence,  by  a  separation  of  water  and 
a  re-arrangement  of  the  molecules,  cellulose  may  be  converted  into 
starch ;  and  conversely,  by  the  absorption  of  water,  starch  may  be  con- 
verted into  cellulose.  Cellulose  is  the  basis  of  the  substance  called 
Oun  Cotton,  which  again  on  being  dissolved  in  ether  forms  Collodion. 
(Mulder,  Cfiemittry  of  Aniwud  and  Vegetable  PhgMogy;  Qr^gory, 
Organie  Chemittry.) 

LIGNITE!.  Fossil  wood  carbonised  to  a  certain  degree,  but  retain- 
ing distinctly  its  woody  texture,  is  thus  designated.  A  greater  degree 
of  change  constitutes  Cannel  and  Common  Coal,  in  whi<£  the  original 
structure  of  the  constituent  plants  can  only  with  difficulty  be  traced ; 
a  less  change  belongs  to  Peat. 

Dr.  M'Culloch  observes  : — "  In  its  chemical  properties  Lignite  holds 
a  station  intermediate  between  peat  and  coal ;  while  among  the  varieties 
a  gradation  in  this  respect  may  be  traced;  the  brown  and  more 
organised  kinds  approaching  very  near  to  peat,  while  the  more  com- 
pact kinds,  such  as  jet,  approximate  to  coaL"  ('  On  Rocks,'  p.  636.) 
His  synopsis  of  Lignite  runs  thus : — 

A,  Jet.    Hard,  compact,  with  pitchy  lustre. 

B,  Surturbrand.    Less  compact  and  more  brittle  than  jet. 

0.  Moor  Coal  of  some  authors    Friable. 

D.  Bovey  Coal  Fibrous,  the  vegetable  texture  very  apparent,  colour 
brown  or  browniah-black. 

K  Cologne  earth,  earthy  and  pulverulent  mass.    The  thickness  said 
to  be  60  feet. 

F.  Basaltio  CoaL     Of  variable  structure;  some  parts  like  wood, 
others  like  coaL 

Lignite  often  occurs  in  beds  of  considerable  thickness  and  extent^ 
and  suppUea  to  particular  distriott  a  bad  substitute  for  ooaL  It  is  often 


accompanied  by  iron  pyrites  (Alum  Ba^),  lies  in  alternating  series  with 
arenaceous  and  anillaceous  beds,  and  is  sometimes  covered  by  fresh- 
water limestone  (llapfnach),  and  presents  many  analogies  with  coal ; 
but  in  general  Lignite  is  most  plentiful  in  the  tertiazy  strata,  and  Coal 
among  the  older  rocks  of  the  secondary  series. 

In  the  Isle  of  Wight  (Alum  Bay)  Lignite  beds  (the  wood  coniferous) 
occur  amidst  the  sands  and  clays  of  the  lower  part  of  the  (Eocene) 
tertiary  strata ;  in  a  depression  of  the  surface  near  Bovey  Tracey, 
Devon,  a  more  considerable  deposit  of  like  nature  occun  imder 
several  alternating  beds  of  clay  and  gravel  of  considerable  thickness. 
(De  la  Beche, '  Gkol.  Manual.')  These  deposits  deserve  attentive  com- 
parison with  the  peat  moon  of  high  and  low  situations  in  England, 
with  and  without  buried  forests,  with  the  Lignite  Coal  of  the  Sussex 
Wealden,  the  Coal  of  the  Yorkshire  Oolites  derived  from  £quueta,  and 
the  Coal  of  the  older  rooks  in  which  coniferous  wood  appears  an 
abundant  ingredient. 

According  to  Brongniart  (' Tableau  des  Terrains'),  at  least  three 
deposits  of  Lignite  of  different  geological  ages  may  be  distingtiished 
in  the  series  of  tertiary  strata,  namely,  the  Lignite  of  Switzerland, 
of  Mont  Rouge,  and  of  Aisne  (all  of  Eocene  date,  according  to  LyeU's 
classification).  Among  the  secondary  strata  one  deposit  is  noticed 
by  Brongniart,  namely,  in  the  Isle  of  Aix,  belonging  to  the  Lower 
Greensand,  and  occurrences  of  less  importance  in  the  Wealden  of 
Sussex,  the  Kimmeridge  Clay,  Lias,  and  Gr^  Bigarr^.  Hardly  any  of 
the  clays  of  the  Cretaceous  or  Oolitic  formations  are  deficient  of  jet, 
which  sometimes  forms  considerable  floors  (as  near  Whitby),  but 
generally  lies  in  small  portions. 

The  plants  occurring  in  all  these  deposits  are  terrestrial ;  in  the 
Swiss  and  French  Lignites  there  are  remains  of  palms ;  in  the  Meissner 
there  are  coniferous  woods.  MammtUia  occur,  especially  in  the  Swiss 
Lignites,  at  Kiipfnach,  near  Zurich,  where  MoMtodon  avguatident, 
M.  Turicetue,  Beaver,  Bhinocerot  tichorAinut,  and  other  remains  are 
mentioned  by  different  writers.  One  of  the  most  characteristic  genera 
of  the  animals  foimd  in  Lignite  (Tuscany,  Styria)  ia  the  Anthrac<h 
tkerium. 

LIGULATE  FLOWERS  are  such  as  have  a  monopetalous  corolla 
slit  on  one  side,  and  opened  flat,  as  in  the  Dandelion  Lilaa 

LIGURITE,  a  Mineral  Its  primary  form  is  an  oblique  rhombic 
prism.  Colour  apple-green.  Streak  grayish-white.  Fracture  uneven. 
Hardness  above  5*0.  Lustre  of  the  surface  of  ftaeture  between  vitreous 
and  resinous.  Transparent  and  translucent.  Speciflc  gravity  8*49. 
It  is  found  on  the  banks  of  the  Stura,  in  ^e  Apennines  of  Liguria. 
Its  analysis,  by  Yiviani,  gives — 

SiUca 57*45 

Alumina 7*36 

Lime 25*80 

Magnesia 2*56 

Oxide  of  Iron 8*00 

Oxide  of  Manganese 0*50 

96*17 

LIGUSTRUM,  a  genus  of  Plants  belonging  to  the  natural  cider 
Jtuminacea.     It  has  a  fleshy  fruit,  the  berry  containing  two  mem- 
branous 1-seeded  nuta.    The  calvx  is  short,  tubular,  and  4-toothed  ;^ 
the  limb  of  the  corolla  4-partea  and  spreading ;  stamens  two,  with' 
short  filaments.   The  species  are  shrubs  or  low  trees,  natives  of  Europe 
and  Asia. 

L,  wdgare,  Common  Privet,  has  elliptic  lanceolate  glabrous  leaves ; 
compound  racemes;  sweet-scented  fiowere,  white  at  fint,  but  soon 
changing  to  a  reddLsh-brown.  The  berries  are  dark  purple,  almost 
black.  It  is  a  bushy  sub-evergreen  shrub,  growing  in  hedges  and 
thickets  in  Great  Britain,  and  native  of  the  south-west  of  England. 
This  plant  was  formerly  called  Prim,  or  Primwort,  from  its  being  used 
for  verdant  sculptures,  or  topiary-work,  and  for  primly  cut  hedges. 
The  common  English  name  Privet  seems  to  have  been  given  to  it 
from  its  being  frequently  planted  to  conceal  private  placea.  In  Ger* 
man,  Dutch,  Danish,  and  Swedish  it  is  called  Liguster ;  in  French, 
Trodne ;  in  Italian,  Ligustro ;  in  Spanish,  Alhena ;  and  in  Portuguese, 
Affena.  It  is  probably  the  XvlpoM  of  Theophrastus,  '  Hist  Plant.' 
i.  14.  In  point  of  utility  and  ornament  few  shrubs  exceed  the  privet. 
Its  chief  use  is  to  form  hedges  either  for  shelter  or  ornament.  It 
beare  cutting  well,  and  is  not  liable  to  be  disfigured  by  insects; 
having  fibrous  roots,  it  robs  the  ground  less  than  almost  any  other 
shrub.  It  is  one  of  the  few  plants  that  will  grow  in  the  smoke  of 
London ;  it  also  thrives  under  the  dripping  of  other  trees.  The  wood 
is  hard  and  fit  for  timber.  From  the  pulp  of  the  berries  a  rose- 
coloured  pigment  may  be  prepared ;  with  the  addition  of  alum  they 
dye  wool  and  silk  of  a  good  durable  green.  The  following  varieties 
are  those  found  chiefly  in  our  gardens : — 

Z.  V.  Uucoearpum,  the  White-Berried  Privet. 

Xu  V,  xanthoearpum,  the  Yellow-Berried  Privet. 

L,  V.  chlorocarpum,  the  Green-Berried  Privet 

L.  V,  eemperviretu,  the  Italian  or  Evergreen  Privet. 

X.  V.  V€uriegatum,  the  Variegated-Leaved  Privet. 

L,  V.  afigustifoliitm,  the  Narrow-Leaved  Privet. 

L,  Sinenm  has  lanceolate  tomentose  leaves,  white  flowers^  and  very 
small  bih>wn  berries.    It  is  a  native  of  (Shina,  near  Canton. 

L,  Japom0»m  is  a  native  of  Japai^  witi^  oblong  ovate  grooved 
iaaves,  and  white  flowers,  and  growing  to  the  height  of  6  or  8  feet. 


<si  LiQtJua. 

L.  ijnco'iim  lus  elUptio  aetita  leavu,  luunr  baneath,  >■  well  u  the 
bruiehleta.  Flonsra  crowdsd,  almoet  nuue,  ipicate,  dispowd  in  a 
thyne,  haring  the  Bzu  very  hoiiy,  md  miauta  brseteas.  It  ia  an 
evergTMn  ilirub,  native  of  Nepaul,  on  mouDtaizia,  groviog  from  3  to 
8  feet  in  lieigfat. 

All  the  speciBB  of  Privet  are  of  saiy  culture,  and  will  grow  in  any 
kind  of  toil  Cutting!  root  withoat  difficulty.  L.  IwAdwia  raquirea 
■oina  protActioQ  in  the  winter. 


LI'QUUS,  De  Montfort,  a  gecua  of  t^rreatrial  TeBtaceoua  jVoUuku 
boloDging  to  the  tuai[j  Belinda.  Dr.  J.  £.  Qray  ('  Zool,  Froc.,'  1831} 
describn  a  apeciea  from  Africa  {L.  tenvit),  and  obaerreg  that  in  ahape 
it  ia  moat  like  to  the  young  of  Htlix  fiammigera  of  Fdniaaac,  but 
diOfn  in  colour,  in  tenuity,  and  in  the  ihapa  of  the  front  of  the 
pill«i>lip. 

LILAa    [Strimqa,] 

LILIA'CE'S,  Lilgtmrii,  an  important  natural  order  of  Endogenoui 
Plant*,  oontaining  many  of  the  moat  beautiful  of  that  cUsa  of  the 
vegetabls  kingdom.  A  lar^  proportion,  eapeoially  of  thoae  of  cold 
countriea,  conaiala  of  bulboiia  planU,  praduoing  annually  a  stem  which 
periahea  after  haying  pruduaed  ita  leavea  and  flowera ;  othere  have  an 
annual  duration  with  pxrenuial  flaahy  roota ;  and  a  few  acquire,  in 
warm  oountriea,  a  atam  of  very  eonaidi^rabli]  aize,  aa  the  Dngoo-Trea 
(Dracana  Draco),  of  which  there  ia  an  audent  apeciman  in  Teneriffe 
with  a  item  many  feet  ia  diameter. 

The  flowera  of  Liliacaoua  Plants  are  generally  lat^  and  ibowy, 
rRpecially  in  thoae  with  annual  atema,  aa  iSte  Lily  itaelf,  the  ^tillary, 
Hyactuth,  Starof  BethUhem,&c.i  but  whan  they  acquire  an  arboreaoent 
atem  the  aize  of  the  flowera  contracta,  ao  that  the  largeat  treea  among 
tham  have  the  Bmalleat  flowers.  Their  lenvea  are  always  quite  aimple 
aad  undivided,  and  usually  have  the  veina  of  the  iBarea  numing 
atntight  from  the  baaa  to  the  apex ;  but  ia  some  Dracmnai  they 
diverge  frvm  the  midrib  to  the  margin,  aa  in  the  Plantain,  Among 
other  Endogana  they  aro  readily  imowu  by  having  a  flower  of  S 
coloured  piecea,  6  atamrDB  with  the  antheri  opening  inwarda,  and  a 
auperior  3  celled  ovary  changing  to  a  S-called  fruib 


Thii  order  ia  divided  into  aeveral  sections,  of  which  Dr.  Lindley 
riivea  the  following  acoaunt  in  hia  '  Vpgetabls  Kingdom  :' — 

I'alitiea  are  the  Ltlia  of  Juuien,  and  they  may  be  juatlj  n^aided 
aa  the  tvpa  of  the  order  of  Liliea.    Bulb* :  antiaal  atema  little  or  not 
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■t  all  hrmnched ;  flowan  naoally  Urge  and  gaily  cotonrad,  withoat 
membranoua  apathei,  but  axillary  to  leavaa  but  little  channd,  the 
ealyi  and  ooroUa  and  their  parta  soanwly  united,  although  pftae 
aruDged  in  a  tube ;  anthen  swinging  lightly  by  the  fine-drawn  pant 
of  a  atiff  filament ;  and  finally  a  dry  aeed-veaHl— aapoiate  the  groap 
from  all  that  follow.  They  are  amongat  the  gayert  of  our  garden 
flowers,  aa  Tulips,  Fritillariea,  and  Dog'a-Tooth  TioleU  testtfy.  One 
of  them,  the  Liiium  ehaUtdimKiiot,  a  plant  that  covera  the  plaina  of 
Syria  with  its  snrlet  flowers,  ia  most  memorable  &Dm  having  been 
■eleated  by  our  Saviour  aa  the  lubject  of  allnaion  in  hia  Sermon  on 
the  Hounb 

The  Mnuroeailea,  or  Day-LUies,  diSer  from  the  laat  in  nothing 
except  their  calyx  and  corolla  being  so  joined  to  each  other  sa  to  form 
a  tuba  of  conspicuous  length,  and  in  their  want  of  a  bulb  in  many 
instances.  The  Agapaathiu  and  the  fngiaut  Tubaraae  are  the  more 
remarkable  among  tbem;  but  FiHiiia,  BeatrraeaUii,  Bltadferdia,  and 
the  Yaltheimiaa  and  Tritonus,  an  ■!»  ipaciea  of  familiar  occurreDoe. 
Fkormmm,  which  yields  the  oalebimted  flax  of  New  Zealand,  with  iU 
hard  peremiial  lesTea  and  panielea  of  yellow  flowera,  muat  be  oon- 
aidered  to  connect  the  preeent  dlriKon  with  that  of  Aloea.  There  ia 
■0  little  to  aapaiste  Alaimta,  or  Aloea,  from  the  Day-Liliea,  that 
acarcely  anything  can  be  named  except  thur  auoeulent  foliagie,  and 
even  that  diaappeaia  in  yucca,  which  haatha  hard  leave*  of  i'Aonwina, 
with  which  however  ita  diatinot  aepaU  and  petals  forlud  it<  being 
aasociated. 

With  the  SciiluE,  or  Sqnilli,  we  reach  a  diviaion  of  the  order 
abounding  in  beautiful  apeciea,  all  of  which  are  bnlboua,  with  annual 
atema.  Their  peculiarity  conaiata  in  tho  anther*  not  be^g  lo  lightly 
attached  to  the  filaments  aa  in  lUipeiB,  and  in  the  leavea  from  whose 
aiila  the  flowera  proceed  acquiring  a  membranoua  condition. 

Cimantherea  are  Squills  with  the  ovaty  partially  adbaiing  to  the 
calyx  and  corolla,  aod  spriDging  from  tnben,  not  bulba.  They  offer 
a  direct  traiiaition  to  Amaryllida 

AiUhericea,  or  Asphodels,  agree  with  the  laat  in  having  tubera  or 
fleahy  foacicled  rooM,  and  not  bulb*,  but  their  ovary  ia  free ;  they  are 
therefore  tuberoua  flbroua-root«d  Squill*.  Chrpiobactnm,  a  genua 
gathered  by  Dr.  Joseph  Hooker  in  Auckland  and  Campbell'a  laUnda, 
ia  deecribed  aa  dicecioua,  but  apparently  i*  polygamou*.  The  fruit 
in  theee  three  laat  orders  ia  a  capsule. 

AphyiiantAta  are  planta  with  the  habit  of  Ruahee,  and  the  braota 
ao  membranoua  and  closely  imbricatod  aa  to  give  the  appearance  of 
Xyrids  when  the  flowera  are  past.  They  seem  to  fann  a  oonnection 
between  Liliea  and  some  planta  of  the  Juncal  or  Xyrida]  Alliancee. 
The  geoera  have  been  very  inaufHoienUy  eiaminsd.  Xanthorrbgeaa, 
called  Orass-TrEea  in  Australia,  are  very  difierent  in  habit  from  the 
remainder :  their  ahrubby  stanu,  which  emulate  small  palm-tree*  in 
appearance,  bear  tutta  of  long  wiry  foliage  at  their  axtremitiea,  from 
the  midat  of  which  riae  very  long  cylindrical  apikea  of  densely- 
compacted  flowers,  resembling  Bulliuahea.      [TiPQicaiJ 

Atpuragne  are  Lilies  widi  a  aucculent  fruiL  They  conaiat  of  plant* 
extremely  diasimilar  in  appearance,  the  Common  Aaparsgua  and  the 
Lily  of  the  Valley  being  anooiated  under  tliia  title.  In  genenl  their 
leavea  aro  broad ;  in  the  genua  Cord^tint  they  even  acquire  the 
expanded  form  and  diverging  veina  of  the  Amomal  Alliance;  their 
atema,  although  among  the  dwarfest  that  the  Lilies  comprohend,  an 
in  t^  Common  Asparsgua  branched  and  of  oonstderable  aixe,  and  in 
the  Dragon-Tree*  they  aoqiuni  the  dimenaions  and  age  of  large  trees. 
A  tendency  to  the  aeparation  of  aexea  ooours  here  on  the  part  of  the 
genua  Rutcu,  but  it  i*  not  carried  ao  far  aa  lo  oouaUtute  a  didiiKiui 
atmcture. 

With  respect  to  Aipidiilrta,  conoemiDg  whose  structure  we  have 
very  insufficient  inforcoation,  they  are  priodpolly  known  by  a  ]»igt 
muahroom-ahaped  stigma.  Their  foliage  ia  that  of  Zingibtraaa, 
Their  flowera  are  dingy  purple  or  greeo,  with  a  campanulate  perianth, 
on  whoae  aides  the  atamena  are  inserted.  In  many  respect*  they  are 
Very  like  Orontiacea,  to  which  perhape  they  ought  to  be  referred. 

In  like  manner  the  Ophioptgotua,  or  Teat-Wori^  have  a  foliage 
hardly  belonging  to  Lilies,  PtUatanlka  Tela  reeembling  a  Qinger  more 
than  a  plant  of  Uiia  order.  They  are  remarkable  for  thur  aaeda 
bursting  through  the  aides  of  the  ovary  at  a  veiy  early  period,  growing 
freely  though  exposed  to  air,  and  finally  aoquiring  the  succulent 
appearance  of  a  tuber.  It  ia  very  unoertain  whether  they  have  any 
claims  to  the  rank  of  Lilies. 

The  geographical  limita  of  thia  order  are  as  wide  as  ita  diffifeneea 
of  structure.  Upon  the  whole  however  the  species  are  much  more 
abundant  in  temperate  climatea  than  in  the  tropica,  where  they  obiefiy 
exiat  in  an  arboreaoent  state.  Aloaa  are  mostly  fouod  in  the  aouthcni 
part*  of  Africa;  cue  speciea  ia  a  native  of  the  West  Indies,  and  two 
or  three  mora  of  Arabia  and  the  Eas^  Dracaenas,  the  moat  gigantic 
of  the  order,  attain  their  largeat  aire  in  the  Csnariaa;  a  D.  Ihveo 
there  ia  desoribed  aa  being  between  70  and  76  feet  high,  161  feet  in 
circumference  at  the  base,  and  naa  known  to  hare  been  a  very  ancient 
tree  in  the  year  1801.  The  northern  flora  oomprohenda  for  the  mod 
part  plants  of  the  genera  SeiUa,  Sgacintkiu,  Allium,  and  OmilAe- 
gabim.  In  the  East  Indies  Lilywocta  are  rare  j  in  Australia  they 
form  a  dlatinctly-marked  featun  of  the  vegetation ;  and  in  Kew 
Zealand  they  are  repreaentad  by  the  Phorviium,  or  Flax-Buab.  A 
very  conjdderabls  number  are  employed  for  uaeful  pnipoae*,    Among 


LII^ULEa 


LIMAZ. 


4S4 


them  are  those  whose  fibre  is  strong  enough  to  furnish  cordsge,  such 
as  P.  tenaa,  New  Zealand  Flax.  The  Onion,  Garlic,  and  Leu,  long 
known  as  articles  of  diet^  Chives,  Shalota,  and  Rocambole,  are  species 
of  the  genus  AUium.  [Allzum.]  Aloes  and  Squills  indicate  the 
v^ue  of  some  LUiacea  in  medidnei  As  puigatiyes  the  Aloes  are  in 
extensive  use.  Resinous  matters  are  yielded  by  some  species,  whence 
they  have  been  ttsefol  in  dysenteries.  Of  these  the  most  celebrated  is 
Dragon's  Blood,  a  tonic  astringent  resin.  The  roots  of  ^ipara^ws 
raeemotui  and  A.  adtemdeni  are  both  employed  medicinally  in  Northern 
Intida.  Policmiha  tuberota,  or  the  Tuberose,  is  well  known  for  its 
delicious  fragrance.  Other  species  are  found  to  contain  special 
properties,  which  render  them  serviceable  to  man  in  various  ways. 

There  are  188  genera  in  this  order,  and  1200  species. 

(Lindley,  Veffttaible  Kinffdom.) 

LILIALEa    [Endoobmb.] 

LI'LIUM  (the  Latin  lAlium  and  Greek  Attptw),  a  genus  of  Plants 
the  type  of  the  natural  order  LUiaeece.  It  has  a  perianth  of  6  leaves 
spreading  or  reflezed,  with  a  longitudinal  nectariferous  furrow  at  the 
base  of  each ;  an  undivided  style,  capitate  stigma,  and  flat  seeds.  The 
colour  of  the  flowers  is  either  white,  yellow,  or  red. 

JL  eandidvmf  Conmion  White  Lily,  has  lanceolate  scattered  leaves 
attenuated  at  the  base ;  a  bell-shaped  smooth  corolla ;  the  petals  of  a 
beautiful  shining  white  on  their  inside,  ridged  and  not  quite  so  trans- 
parent or  luminous  on  their  outside.  The  flowers  are  laige,  white, 
and  in  a  cluster  at  the  top  of  the  stem.  It  blossoms  early  in  the 
summer,  and  has  been  cultivated  in  our  gardens  from  time  immemorial 
Great  doubts  had  existed  respecting  the  native  habitat  of  this  species, 
tiU  Mr.  Hawkins,  the  friend  and  companion  of  Dr.  Sibthorp,  found  it 
growing  wild  in  that  classical  and  celebrated  spot  the  Vale  of  Tempo. 
It  is  the  irp<yor  of  Theocritus  {'Id.'  28)  and  of  Dioscorides  (3,  106). 
Both  Pliny  and  Ovid  have  added  their  testimony  to  the  general 
admiration  in  which  this  plant  has  been  univernlly  held.  The 
flowers  have  a  pleasant  sweet  smell,  and  were  formerly  used  for  medi- 
cinal purposes,  particularly  as  an  anti-epileptto  and  anodyne.  A  water 
distilled  from  them  had  reputation  as  a  cosmetic,  but  the  odorous 
matter  they  contain  is  to  exceedingly  volatile  that  it  is  impossible  to 
preserve  it,  as  it  is  wholly  carried  off  by  evaporation.  The  roots 
only  are  found  available  in  medicine,  and  they  are  frequently  emploved 
as  emollient  poultices,  owing  to  the  mucilaginous  matter  which  they 
contain.  It  is  however  doubtful  whether  they  are  more  efficacious 
than  poultices  formed  of  bread  or  farina.  Gbrard  prescribes  the  lily- 
root  internally  in  dropsies,  and  for  this  purpose  bread  was  made  of 
barley-meal  with  the  juice  of  the  roots  mstead  of  water,  and  eaten 
for  a  considerable  length  of  tima  This  spedes,  as  well  as  others,  is 
cultivated  in  Siberia,  and  eaten  as  the  potato.  The  scent  of  the  Lily 
is  exceedingly  powerful,  and  peculiarly  distressing  in  some  cases. 
Hurray  mentions  an  instance  of  death  owning  frt>m  exposure  to  the 
odour  of  this  plant. 

Xb  ImUnferum,  Bulb-Bearing  or  Orange  Lily,  has  liBear-lanoeolate 
scattered  leaves ;  a  bell-shaped  erect  corolla,  glandular  and  rmif^  on 
the  inside,  downy  without.  The  flowers  are  large  and  handsome,  of 
a  beautiful  red  or  orange  colour,  pale  on  the  outside,  and  without 
any  scent.  The  bulb  is  composed  of  numerous  thick  white  loosely- 
imbricated  scales.  This  species,  and  L.  chaieedoniewm,  is  probably  the 
Kpirow  of  TheophrastuB  ('  Hist  Plant.,'  6,  6),  and  undoubtedly  the 
^^poicaAAlf  of  Dioscorides  (8, 127).  It  is  a  native  of  Italy,  Austria, 
and  North  America. 

L,  mperbtim.  Superb  Martagon  lily,  has  a  revolute  corolla,  the 
lower  leaves  whorled,  the  rest  scattered.  The  flowers  form  a 
branched  reflexed  pyramid,  and  are  large  and  handsome,  one  at  the 
end  of  each  branch,  red  or  yellow  with  dark  spots ;  their  smell  is 
disagreeable.  The  bulb  is  as  white  as  ivory.  It  is  a  native  of  North 
America,  whence  it  was  imported  by  Mr.  Peter  ColUnson  in  the  year 
1788. 

L,  Martagonf  Turk's-Cap  Lily,  has  whorled  elliptic  lanceolate 
leaves,  a  pubescent  scabrous  stem,  nodding  flowers,  and  a  reflexed 
perianth.  Though  not  a  native  of  Great  Britain  it  is  naturalised  in 
copses  in  many  places. 

The  species  enumerated  are  those  most  commonly  cultivated  in  our 
gardens,  each  of  which  has  many  varieties  and  sub-varieties.  They 
are  capable  of  being  propagated  by  planting  the  o£Eiets  of  the  roots 
and  by  sowing  seeds  to  obtain  new  varieties.  Every  year  the  roots 
produce  many  offtets,  whicdi  however,  unless  greatly  wanted,  are 
better  left  on  for  two  or  three  years.  The  proper  time  for  separating 
them  is  in  summer  and  autumn,  when  the  winter  is  past  and  thjs 
stdks  decayed,  either  by  taking  them  from  the  mother-bulbs  in  the 
ground,  or  removing  the  whole  and  dividing  the  ofliwts  from  the  main 
bulb  when  uncovered ;  they  should  then  be  planted  in  beds  a  foot 
asunder  and  three  inches  deep,  to  remain  a  year  or  two ;  the  large 
roots  set  again  in  the  borders  singly.  The  sowing  of  seed  is  chiefly 
practised  to  obtain  new  varieties  of  Martagons ;'  it  should  be  done  in 
the  autamn,  soon  after  the  seed  is  ripe,  in  pots  or  boxes  of  rich  light 
sandy  earth,  with  holes  in  the  bottoms  half  an  inch  deep.  The  pots 
or  boxes  should  be  placed  in  a  sheltered  position  during  the  winter, 
and  refreshed  often  at  fint  with  water.  The  plants  will  appear  in 
tiie  spring ;  in  August  they  should  be  transplanted  into  nursery-beds 
in  flat  drills  an  inch  deep  and  three  or  four  inches  asunder.  After 
having  grown  in  this  situation  till  the  August  or  September  following 
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they  should  be  sgain  transplanted  into  another  bed,  and  at  greater 
distances;  after  which  they  may  be  finally  removed  into  the  pleasure- 
ground.  The  bulbs  should  be  planted  singly,  as  they  soon  increase 
by  oflEsets  into  large  bunches.  All  the  species  and  varieties  of  LiUum 
are  valuable  as  plants  of  ornament  for  the  beauty  of  their  flowers, 
which  have  a  noble  appearancei  They  are  proper  for  the  pleasure- 
ground,  and  if  planted  with  judgment  succeed  each  other  in  blooming 
upwards  of  three  months.  The  Common  White  lily,  the  Orange- 
lily,  and  Martsgon  will  thrive  under  trees.  The  Orange-lily  also 
answers  well  for  smaU  gardens  and  confined  situations  in  towns  and 
cities. 

(Babington,  ManwU  of  Brituh  Bokmy  ;  i^raas,  Sffupaii  Planttumm 
Florce  CUuticiB;  Rees,  ineyclopadia.) 

LILY.    [Liliubl] 

LILT-BEETLE.  The  Oriocms  merdiffera,  a  species  of  OoUoptera,  is 
thus  named.    [Criooebid&j 

LILY-ENCRINITE.    [Enorinitm.] 

LIMA.    [Pbcthtibranchiata.] 

LIMACELLA.    [Likaz.] 

LIMACID^    [LiMAX.] 

LIMACINA.    [HTALiBiD&] 

LIMACFNEA,  M.  De  Blainville*s  name  for  his  third  family  of 
PulmobranekitUaf  the  first  order  of  his  second  sub-dass,  ParacqthtUo' 
phora  Monoic€u  M.  de  Blainvillo  thus  defines  ihib  family,  which 
comprises  the  genus  Htlix  of  Linnaeus : — 

Animal  very  variable  in  form ;  the  head  provided  with  two  pair  of 
tentacula  completely  retractile  into  the  interior,  the  posterior  pair 
longest,  carrying  the  eyes  on  their  extremities ;  one  tooth  in  the  upper 
lip ;  the  lingual  mass  small,  and  covered  with  a  skin  beset  with 
microscopic  teeth. 

Shell  of  a  form  as  variable  as  the  body  of  the  animal,  rarely  sub- 
ampuUaoeous,  often  normal,  oval,  or  globular,  sometimes  turriculated, 
pupaoeous,  or  discoid,  slmost  constantly  without  an  epidermis,  rarely 
haiiy  (value),  with  the  summit  always  blunt;  the  aperture  roimd, 
semilunar,  oval  or  angular,  but  never  notched. 

M.  De  Blainville  adds,  as  an  observation,  that  all  the  ^nimalf  of  this 
family  are  terrestrial;  and  that^  with  the  exception  of  I^ttaeella,  all 
feed  on  veg*:toble  substances. 

The  following  are  the  genera  comprehended  under  the  Limacinea 
in  the  '  Malacologie '  of  the  author  above  quoted : — 

Succineoy  comprehending  idso  Amphitmlimw  of  Lamarck. 

Svlimfu,  comprehending  also  BtUimulua  of  jCteach. 

AehcUma,  comprehending  also  the  genera  Idgwu  of  Denys  de 
Montfort,  and  Polyphemui  of  the  same  author. 

ClauMa, 

Pupa,  comprehending  also  the  genera  Cfhondnu  of  Cuvier,  OUtbrn 
of  Denya  de  Montfort^  Vertigo  of  Milller,  and  Partula  of  De  F^russac. 

Tomftgtret  of  De  Montfort  (AnaHima  of  Lamarck). 

Hdix^  comprehending  the  genera  Ca/roooUcL^  Lamarck ;  Ihenta,  De 
Montfort;  CaracoUu,  De  Montfort;  Aca»tt$,  De  Montfort;  ffeiiodla, 
Lamarck ;  and  ZoniUi,  De  Montfort 

HdieoUmax  (Vitrine),  including  the  genus  Hdiewriim  of  De  F^ma- 
sac ;  Tettacella,  ParnuieeUOf  Limaeella. 

ZimaXf  including  the  genera  Arion,  De  F^russac;  Philomique  of 
Rafinesque ;  and  EumMe  of  the  last-named  author. 

Onekidium,  including  Veromcetla,  Blainville.  [Hjujomji;  Limax.] 

LIMAX,  the  Latin  name  for  those  air-breathing  naked  Gastropodous 
Molluscs,  BO  injurious  to  the  agriculturist  and  horticulturist^  vernacu- 
larly known  by  the  name  of  Slugs. 

Linneus  employed  the  term  Limax  ai  a  generic  appellation  for  the 
Naked  Slugs,  placing  the  genus  at  the  head  of  his  ( Vermet)  MoUuaea, 
and  comprehending  under  it  eight  H>ecieB,  all  terrestrial  excepting  the 
last)  namely,  L,  papiUotuif  to  which  he  assigns  the  European  Ocean 
as  a  locality,  adding  that  the  animal  is  submarine,  and  should  probably 
be  rather  referred  to  the  genus  Ihrit. 

The  following  is  the  definition  given  by  Linnous : — 

Body  oblong,  repent,  with  a  fieshy  shield  above  and  a  longitudinal 
flat  disc  below.  A  dextral  lateral  foramen  for  the  genitals  and 
excrements.  Four  tentacles  above  the  mouth.  (^  Systema  Nature,' 
ed.  12, 1767.) 

In  addition  to  this  employment  of  the  term,  Linn»us  used  the 
word  Limax  to  designate  the  soft  parts  of  most  of  the  genera  of  his 
( Vermei)  Tatacea,  indeed  of  all  tiiat  progress  upon  a  flattened  disc  or 
foot,  marine  as  well  as  terrestrial ;  for  the  veir  imperfect  information 
of  Uie  time  when  he  wrote  did  not  enable  him  to  make  those  dis- 
tinctions which  modem  soologists  have  pointed  out»  aided  by  more 
copious  materials,  and  by  the  labours  of  accurate  aootomists  and 
observers  bestowed  upon  those  materials.  Thus  we  find  in  the 
'  Systema  Naturso :'— -"  Oonm».  Animal  Limax." — "  Ojfprtuk  Animal 
Umax."--"  Bnlia.  Animal  limax."--*'  VoUUa.  Animal  limax."  In 
shorty  the  animal  of  each  genus  of  his  '  Univalvia  spirft  regulari,'  with 
the  exception  of  ArgonatUa  and  NautUiu,  is  stated  to  be  a  Limax; 
and  the  same  animal  is  also  assigned  to  Patdla,  which  stands  at  the 
head  of  his  '  Univalvia  absque  spirA  regulari.' 

Cuvier,  in  the  fint  edition  of  his  *  lUgne  Animal '  (1817),  places  the 
'Limaces'  {Limax,  Linn.)  at  the  head  of  his  Pulmon^  Terrestres^ 
nearly  all  of  which  he  describes  as  having  four  tentacles ;  two  or  thret 
only  of  very  small  size  not  having  exhibited  the  lower  pair — ''  n'ont 
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pas  laias^  Yoir  le  paire  mfSrieure."  Those  among  them,  he  adds,  which 
nave  do  apparent  shell  formed,  according  to  Linnsus,  the  genua  Lxmcur^ 
which  Cuvier  subdivides  into  the  groups  of  the  Limaces,  or  Slugs 
properly  so  called  {Lim€a:f  Linn.) ;  the  Testacelles  {Tetttteelttif  Lam.) ; 
and  the  Parmacelles  {ParnMcellaf  Cut.).  In  the  last  edition  of  the 
'R^gne  Animal'  (1830),  he  adds  under  Z»max  the  subdivisionB  dis- 
tinguished by  De  F^nissac,  namely,  Arion  and  Vaginulut. 

In  both  editions  he  describes  the  'Limaces  proprement  dits'  as 
having  an  elongated  body,  and  for  a  mantle  a  flediiy  compact  dia0| 
which  occupies  the  anterior  part  of  the  body  alone,  and  covers  the 
pulmonary  cavity  only.  This  disc  contains,  he  adds,  in  many  speciee, 
a  small  oblong  and  flat  shell,  or  at  least  a  calcareous  secretion  m  lieu 
of  it.  The  orifice  of  respiration  is  on  the  right  side,  towards  the  fronts 
and  the  anus  is  pierced  at  its  posterior  border.  The  four  tentacles 
are  put  forth  and  withdrawn  by  unrolling  themselves  (en  se  d^roulant) 
like  the  fingers  of  gloves,  and  the  head  itself  can  be  withdrawn  in 
part  under  the  disc  of  the  mantle.  The  organs  of  generation  open 
under  the  right  upper  tentacle.  There  is  but  one  jaw  (upper),  in  the 
form  of  a  dentilated  crescent,  which  serves  them  to  gnaw  with  much 
voracity  the  herbs  and  fruits  to  which  they  do  so  much  damage. 
Their  stomach  is  elongated,  simple,  and  membranous. 

Lamarck  ('  Histoire  Naturelle  des  Animauz  sans  Yert^bres,  tom. 
tL  part  ii  1822)  thus  defines  his  Limaciens: — BranohisD  creeping 
(rampantes),  under  the  form  of  a  vascular  net  upon  the  wall  (parol) 
of  a  particular  cavity,  the  aperture  of  which  is  a  hole  which  the 
animal  contracts  or  dilates  at  its  pleasure.  They  respire  the  free 
air  only. 

The  same  zoologist  remarks  that  the  Limacians  constitute  a  natural 
fikmily  and  a  very  remarkable  one,  inasmuch  as  the  animals  which 
compose  it  are  the  only  ones  among  the  Gastropods  whose  respiratory 
organ,  which  is  truly  branchial,  breathes  nothing  but  free  air,  and  he 
thence  names  them  P&eumobranches.  These 'molluscs,  he  continues, 
are  naked  or  nearly  naked.  Their  body  is  elongated,  creeping  upon 
«  ventral  disc  which  is  not  separated  from  it,  and  borderad  on  the 
sides  by  a  mantle  which  is  most  frequently  very  narrow.  Originally 
fh>m  the  waters  (originaires  des  eaux),  they  live  habitually  in  their 
neighbouriiood ;  but  some  inhabit,  neviBrtheless,  places  which  are  at  a 
distance  from  the  water,  but  nearly  always  in  cool  and  humid  locali- 
ties. They  have  accustomed  themselves  (ils  se  sont  aoooutum^)  to 
breathe  air  with  their  branchJs;  so  that  this  habit  has  become  a 
necessity  to  them.  Here  it  is,  for  the  first  time,  as  regards  the 
molluscs,  that  the  free  air  is  the  fluid  breathed.  This  fluid  penetrates 
by  a  hole,  and  without  either  trachea  or  bronchise  into  a  particular 
cavity  which  is  not  divided  into  many  partitions  (loges)  or  cellules, 
but  on  the  walls  of  which  littie  lace-like  vessels  or  a  vascular  net- 
work (des  cordonnets  ou  des  lacis  de  vaisseauz)  creep  in  divers  forms 
and  receive  the  influence  of  the  respiration.  A  similar  or  analogous 
cavitv  is  found  in  a  great  number  of  the  Traohelipods ;  but  in  t£ose 
which  respire  ai^  only,  the  influence  of  this  fluid,  being  very  superior 
to  that  oC  water,  requires  in  the  organ  presented  to  it  only  a  very 
small  surface.  Thus  the  vascular  lace-like  work  (cordonnets  vascu- 
laires)  which  creeps  over  the  walls  of  the  cavity,  and  which  in  that 
respect  resembles  the  same  parts  in  the  Limacians,  projects  very  littie; 
whilst  in  those  which  respire  water  only  the  cavity  ofiers  very  pro- 
jecting and  vascular  parts  (such  as  pectinated  laminss  of  different 
sises)  to  the  influence  of  the  fluid  respired.  The  branchial  cavities  of 
which  we  are  speaking,  even  that  which  is  adapted  for  breathing  air 
only,  cannot  be  reasonably  confounded  with  a  lung,  which  is  a  respira- 
toiy  organ  of  a  particular  £uhion,  adapted  to  oiganisations  of  a 
superior  order,  an  oigan  which  is  essentially  cellular,  and  into  which 
the  fluid  respired  is  introduced  at  least  by  an  internal  trachea,  and 
often  by  bronchise  besides.  This  modification,  then,  of  the  respiratory 
organ  has  peculiar  characters  which  branchiro  or  gills,  whatever  be 
their  form  and  situation,  never  offer.  If,  in  order  to  determine  the 
name  or  the  kind  (esp^)  of  a  respiratoiy  organ,  that  organ  is  consi- 
dered only  with  reference  to  the  fluid  respired,  then  all  animals  which 
respire  £ree  air  may  be  said  to  possess  a,  lung ;  but  if,  in  order  to 
facilitate  the  study  of  the  different  modifications  of  organs  which 
serve  for  respiration,  and  in  order  to  seize  the  means  which  nature 
has  employed  to  effect  the  progressive  composition  of  the  animal 
organisation  as  well  as  its  perfection,  one  considers  the  characters 
proper  to  each  sort  of  respiratory  organ,  it  will  then  be  evident  that 
no  mollusc  nor  any  other  invertebrate  animal  respires  hy  means  of  a 
lung,  although  many  among  them  respire  the  fr^se  air.  Besides,  inde- 
pendentiy  of  the  particular  and  well-known  structure  of  eveiy  lung, 
the  air  never  penetrates  except  by  the  moutii  of  the  aninud,  whilst  in 
every  respiratory  oiigan  distinct  from  a  lung  the  fluid  respired,  what- 
ever it  be,  is  always  introduced  by  another  passage.  To  confound 
objects  so  different*  each  of  which  is  appropriated  to  the  degree  of 
organisation  to  which  it  belongs,  and  can  only  exist  in  an  organisation 
of  that  d^gree^  is,  in  our  opinion,  to  render  the  knowledge  of  the 
order  of  nature  in  her  productions  impossiblcb  In  fact,  in  uie  ooune 
of  the  animal  kingdom,  such  a  function  could  not  be  executed  except 
by  an  oigan  or  system  of  organs  differently  modifled,  because  it  must 
be  in  relation  with  the  state  of  organisation  of  which  it  forms  a  part. 

To  return,  continues  Lamarck,  to  the  particular  object  before  us, 
I  will  say  that  branchias,  although  they  present  themselves  under  a 
multitude  of  forms  and  different  situations,  never  resemble,  notwith- 


standing, a  lung.  This  respiratory  organ,  then,  is  peculiar ;  and  w« 
know  that  it  has  the  power  of  habituating  itself  to  respire  air.  In 
fact  many  Crustaceans  which  live  nearly  constantly  on  land  respire 
there  this  last  fluid  only  with  their  branchiao.  If  the  Coltmaces,  as 
well  as  the  Limneans,  have  a  branchial  cavity  similar  to  that  of  the 
Limacians,  and  breathe  the  free  air  only,  this  cavity  is  also  the  same 
as  that  of  the  Melanians  and  other  Trachelipods  which  breathe  water 
only.  But  in  the  first  the  respiratory  oi^an  presents  a  small  surface 
only  to  the  fluid  respired ;  whilst  in  the  second  the  organ  in  question 
offers  a  much  larger  extent  of  surface.  In  each  case  these  organs 
are  always  branchial,  but  adapted  to  the  power  of  the  influence  of 
the  fluid  respired,  and  situated  in  analogous  cavities. 

Thus  far  Lamarck,  who  concludes  by  comprehending  under  hia 
Limadans  the  following  five  genera : — Onckidiumf  ParmaceUa,  Limax, 
TeataceUa,  and  Vt/rtno. 

The  second  section  of  the  Limacineans  of  IC  De  Blainville,  or 
those  which  have  the  anterior  border  of  the  mantle  enlaxiged  into  a 
species  of  buckler,  the  shell  being  null  or  nearly  membranous,  consist' 
of  the  genera  ViirifM,  or  Hdicolimax,  TestcteeUa,  Parmaedla,  Lima^ 
cdla,  Limax,  and  Onchidium  [LdiacineaJ.  With  regard  to  the  marine 
species,  which  Cuvier  has  approximated  to  these,  M.  De  Blainville 
observes  that  they  constitute  his  genus  Penmia  in  his  order  of 
Cyclobranchians. 

M.  Rang  arranges  the  Limaces  of  F^russac  (Limaciens  of  Lamarck, 
Limacin^  of  De  Blainville,  Nudilimaces  of  Latreille)  as  the  first 
family  of  the  Pulmonis  Inopercul^s  of  De  F^russao  (Pulmobroncfaea 
of  De  Blainville),  and  makes  it  consist  of  the  genera  (Mehit,  Fdr. ; 
Onchidie,  Cuv. ;  Peronia,  De  Blanv. ;  OncMdiumf  Buchanan ;  Venmi^ 
ceUot  De  Blanv. ;  VaginftlitBf  De  F^r. ;  having  a  general  cuirass. 

The  genera  Idmcujella,  Blainv. ;  LimaXf  Lam.  (including  Arion, 
¥4r.) ;  PanMtedlOf  Chiv. ;  which  have  a  partial  cuirass :  and 

The  genus  TettaceUa  (including  the  Plectrophore)  of  F^russac,  which 
is  without  any  cuirass. 

H.  Deshayes  makes  the  following  remarks  on  Lamarck's  classification 
of  this  group  of  MoUutca : — "  We  have  already  censured  in  the  method 
of  Lamarck  the  separation  of  the  Qastropods  and  the  Trachelipods — a 
separation  artificud  and  useless^  especially  as  regards  the  grand  series 
of  molluscs,  where  this  division  is  the  less  tolerable,  because  there  it 
is  that  the  passage  of  the  Gastropods,  properly  so  called,  and  of  the 
Trachelipods  is  eflfbcted  in  the  most  imperceptible  manner  and  by 
means  of  a  curious  series  of  modifications.  Cuvier,  who,  in  his 
memoir  on  the  Limaces  and  ffdiees,  has  justly  advanced  the  proposi- 
tion that  there  scarcely  exist  any  zoological  characters  proper  for  the 
distinction  of  these  two  genera,  could  not  coincide  in  the  opinion  of 
Lamarck,  and  in  this  he  was  wisely  imitated  by  the  greatest  number 
of  zoologists.  M.  de  F^russao  collected  into  two  orders  all  the  air^ 
breathing  molluscs,  according  as  they  were  or  were  not  provided  with 
an  operculum.  Those  which  are  opefculated  are  few,  and  consist  of 
two  genera  oaly,  which  we  find  among  the  Trachelipods  of  Lamarck. 
Those  which  are  not  operoulated  comprise  a  considerable  number  of 
genera  grouped  in  families.  The  first  is  that  of  the  Limaoes,  corres- 
ponding exactiy  enough  with  the  family  of  Limacians  of  Lamarck. 
It  comprehends  however  twelve  genera,  whilst  that  of  Lamarck  only 
contains  five ;  but  when  we  come  to  examine  attentively  these  different 
genera  admitted  by  M.  de  Fdrussac,  we  soon  perceive  that  many  are 
too  uncertain  to  be  definitely  adopted.  M.  De  Blainville  himself  has 
rejected  many  of  the  genera  of  this  family  which  he  had  at  first 
adopted;  and  in  his  '  Treatise  on  Malacology'  he  has  reduced  them 
to  five.  M.  Cuvier,  in  the  last  edition  of  the  *  R^gne  Animal,'  has  not 
adopted  more  than  the  genus  Vagifwlui,  to  which  M.  De  Blainville  haa 
-  given  the  name  of  Peroniti,  which  occasions  a  sad  confusion  in  nomen- 
clature. It  will  sufiice  then  to  add  the  genus  Vagin/ului  to  the&mily 
of  Limacia'M  of  Lamarck,  to  render  it  as  complete  as  the  most  positive 
observations  require." 

Dr.  J.  B.  Gray  is  of  opinion  that  at  present  only  a  few  genera,  as 
Arion  and  Hdieariony  F6t.,  NaninOj  Gray,  and  Stenopm,  Guilding,  can 
be  referred  with  certainty  to  the  Arvmida^  though  he  thinks  it  very 
probable  that,  when  the  animals  of  other  shells  are  known,  many  of 
them  may  be  found  to  belong  to  that  &mily.  In  this  state  of  our 
information  we  shall  confine  outzelves  in  this  article  to  those  forms  of 
the  naked  truly  terrestrial  Lima^iE,  which  are  for  the  most  part 
popularly  known  under  the  name  of  Slugs,  and  shall  notice  the  genera 
with  external  shells  under  their  respective  tities,  though  we  quite  agree 
in  the  principle  of  the  general  similarity  of  the  zoological  characters 
of  the  Limaets  and  ffeUeea,  and  the  almost  imperceptible  gradation  of 
form  among  them.    [HsuoiD  jl] 

Vaginulfu  (Fdrussac).  Animal  oblong,  elongated,  often  yery  slender 
in  its  state  of  extension,  convex  above ;  a  cuirass  covering  the  whole 
of  the  body,  extending  beyond  it^  and  forming  in  front  a  sort  of  hood, 
wherein  the  head  can  be  withdrawn ;  mouth  armed  with  an  upper 
jaw ;  four  contractile  tentades,  the  two  upper  ones  long  and  ocnlilerous, 
the  anterior  short,  and,  as  it  were,  pahnated  or  bifurcated  at  their 
extremity ;  the  foot  oblong,  elongated ;  the  respiratoiy  cavity  towards 
the  middle  of  the  body  having  its  or^oe  behind,  at  the  extremity  of 
a  long  canal,  and  separated  from  the  anus  by  a  membrane  only :  organs 
of  generation  very  distinct  on  the  right,  the  male  oiigan  being  near  the 
smiJl  tentade,  and  the  orifice  for  the  eggs  towards  ths  middle ;  ao 
terminal  muous  pore. 
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Shell  uull,  there  being  neither  rudimoatary  internal  shell  nor 
caloareoua  concretion.    (Bang.) 

F.  Tawnaisi  {OncMdium  lave,  BUunTille),  may  be  taken  as  an 
example. 


Voffimuku, 

a,  the  animal  contracted  (under  aide) ;  h,  the  animal  extended  and  in  pro- 
greesion. 

The  genus  VaginuluB  is  found  in  East  and  West  Indies.  M.  Rang, 
who  remarks  that  they  have  been  said  to  be  both  terrestrial  and  fresh- 
water, states  that  he  never  met  with  them  in  Bourbon  and  Martinique, 
except  in  the  woods  and  gardens  imder  old  fidlen  trunks. 

There  is  great  confusion  about  the  nomenclature  of  Onchidivm, 
PeroniOf  Veronicella,  and  Vaginulus.  Cuvier  observes  that  Vagiwuhu 
ia  different  from  Onehidiwmt  with  which  M.  De  Blainville  hss  united 
it,  at  the  same  time  that  he  has  detached  the  true  Ondiidia,  to  form 
his  genus  Penmia,  It  appears  in  fact,  as  M.  Deehayes  observes,  that 
M.  De  Blainville  has  made  of  the  marine  Onchidia  of  Cuvier  his  (De 
Blainville's)  genus  Peronia,  which  he  places  in  his  family  OyclO' 
branchiata  near  Dorii,  and  that  he  collects  the  fresh-water  species 
under  the  genus  Vagvmdut,  to  which  he  unites  his  genus  Ver<mieeUa, 
which  last  he  has  hunself  rejected. 

Limaedla  (De  Blainville). — Animal  elongated,  sub^sylindrioal,  pro- 
vided with  a  foot  as  long  and  as  large  as  itself^  from  which  it  is 
separated  only  by  a  furrow;  enveloped  in  a  thick  skin,  forming  at  the 
anterior  part  of  the  back  a  sort  of  buckler  for  the  protection  of  the 
pulmonary  cavity,  the  orifice  of  which  is  at  its  right  border;  the 
orifices  of  the  generative  apparatus  distant,  that  of  the  oviduct  at  the 
posterior  part  of  the  right  side,  and  communicating  by  a  furrow  with 
the  termination  of  the  male  oxgan,  situated  at  the  root  of  the  right 
tentacle. 

X.  Elfcrtiana  is  a  good  example. 


LimaeeUa  Elfariiana, 

Limax, — ^Animal  oblong,  more  or  less  elongated,  demi-oylindrical, 
furnished  with  a  cuirass  at  the  anterior  part;  head  miffieiently 
distinct,  retractile  under  the  ouiraas,  carrying  two  pairs  of  tentacles 
equally  retractile,  terminated  in  a  rising  (bouton),  the  upper  pair  long 
and  oouliferotis,  the  lower  pair  short ;  foot  great  and  oblong,  the 
pulmonary  cavity  situated  under  the  ouirass,  and  opening  under  its 
right  border ;  orifice  of  the  anus  at  the  posterior  iKtrder  of  that  of 
the  respiratory  cavity ;  organs  of  generation  united  and  showing  them- 
selves at  the  right  side  anteriorly,  near  the  great  tentacle;  sometimes 
a  terminal  mucous  pore.  A  rudimentaiy  internal  shell,  or  calcareous 
concretions  in  the  thickness  of  the  cuirass. 

Such  is  the  general  definition  of  JAmax  by  M.  Rang.  He  observes 
that  M.  De  F^russao  seised  on  certain  anomalies  in  the  oharaoters  of 
these  molluscs,  which  led  the  latter  to  separate  a  certain  number, 
out  of  whidi  he  forms  his  genus  Arion,  M.  Rang  observes  that  this 
distinction  has  not  been  adopted  by  M.  De  BlainviUe,  excepting  for  the 
establishment  of  two  sections ;  but  M.  Rang  thinkis  it  better  to  form 
the  whole  into  two  sub-genera,  namely,  Arion,  F^russao^  and  Limax, 
the  latter  consisting  of  &e  slugs  properly  so  called. 

K.  De  BkinviUe  divides  the  genus  Limax  into  four  sections :  the 
1st  consisting  of  ^ose  species  in  which  the  pulmonary  orifice  is  very 
anterior,  the  tail  carinated,  and  the  rudiment  of  the  shell  most 
evident  This  section  consists  of  the  Gray  Slugs ;  Limax  grUem  is 
given  as  an  example. 

The  2nd  section  consists  of  species  whose  pulmonary  orifice  is  more 
posterior;  the  tail  not  carinated,  hollowed  at  its  extremi^by  into  a 
blind  sinus,  and  the  rudiment  of  the  shell  granulous.  This  section 
consists  of  the  Red  Slugs  (genus  ilrKm,  De  F^russao).  The  example 
given  is  L  rufua. 

The  Srd  section  consists  of  species  whose  buckler  is  not  distinct, 
and  which  have  the  ocular  tentacles  club-shaped,  and  the  others  lateral 
and  oblong  (genus  Philomique  of  Rafineeque).  The  example  given  is 
Lk  QxyMTttt. 

The  4th  Motion  oomprehends  those  speoiM  whoM  buoUer  k  not 


distinct,  and  which  have  the  two  pairs  of  tentacles  cvlindrical,  nearly 
on  the  same  line,  the  smaller  ones  being  between  the  greater  (genus 
Sumelet,  Rafinesque).    The  example  given  ia  L  wbukmu. 

The  two  last  sections  are  not  noticed  by  M.  Rang ;  and  Cuvier  is  of 
opinion  that  the  two  genera  recorded  by  M.  Rafinesque  are  too  im- 
perfectly indicated  to  be  admitted  into  his  (M.  Cuvier's)  work.  M. 
Rang  also  declines  to  admit  them  tUI  there  is  more  information  on 
the  subject. 

Sub-genus  Arion. — ^Respiratory  orifice  situated  comparatively  for- 
ward, towards  tlie  anterior  part  of  the  buckler,  which  is  rough 
(chagrin^e)  and  contains  small  calcareous  concretions.  There  is  a 
terminal  mucus  pore. 

A.  rufttSf  De  Fdr.,  Limax  rufua,  Linn.  This  species  is  sometimes 
nearly  quite  black. 


Red  Slug  {Arion  rufta). 

Sub-genus  Limax. — Respiratory  orifice  situated  comparatively  back- 
wards ;  the  buckler  is  marked  with  fine  and  concentric  strisB,  con- 
taining a  testaceous  rudiment  which  is  solid  but  without  any  volutatory 
impression.    There  is  no  terminal  mucus  pore. 

L.  anHquorwn,  De  F^r.,  L.  maximutf  Linn.,  Qray  Slug. 


O 


Gray  Sing  {Limax  antiquorumj  De  Fcr. ;  Limax  maximtu,  Linn.). 

a,  internal  shell ;  b,  the  same  enlarged ;  e,  internal  view  of  the  shell  from 
another  indiyidual. 

The  geographical  distribution  of  this  genus  is  very  wide ;  but  the 
northern  and  temperate  countries  of  both  oontinentp  seem  to  be 
plagued  with  a  greater  number  than  those  of  the  torrid  zone.  They 
are  found  in  Africa,  and  have  been  noticed  at  each  extremity  of  that 
quarter  of  the  globe.  Messrs.  Quoy  and  Gkdmard  describe  some 
from  Australia,'  and  M.  Rang  saw  them  in  India  and  in  the  island 
of  Mauritius. 

The  species  of  this  genus  can  hardly  be  of  any  direct  utility  to  man, 
with  the  exception  of  the  supposed  virtues  of  a  decoction  or '  bouillon ' 
of  Red  Slugs  in  disorders  of  the  chest,  whilst  the  injury  which  they 
inflict  on  the  garden  and  the  field  is  most  devastating,  notwithstand- 
ing the  number  of  birds  which  prey  upon  thenu  Gsrdeners  are  con- 
stuitly  racking  their  invention  to  free  themselves  from  these  devouriog 
hosts.  Quicklime,  soot,  fine  coal  ashes,  and  saw-dust  have  been  used 
as  defences  for  young  and  tender  plants.  The  virtue  of  the  first  is 
soon  exhausted  and  tne  slugs  do  not  care  much  for  the  second  after 
a  while,  but  if  the  soot  be  plentifully  and  frequently  renewed  it  will 
keep  tiiem  away  in  great  measure.  Coal-ashes,  not  too  coarse,  and 
saw-dust  annoy  them  by  sticking  to  their  foot  and  impeding  them. 
A  stout  coarse  horsehair  line,  such  as  is  used  for  hanging  clothes  out 
to  dry,  coiled  round  the  stems  of  wall  fruit-trees  and  stretched  along 
the  wall,  will  operate  as  a  protection  to  the  fruit  from  both  snails  and 
slugs,  in  consequence  of  the  bristly  surface  presented  to  them,  and 
which  they  shrink  from  encountering.  Care  must  of  course  be  taken 
that  they  do  not  get  under  it  Watering  evening  and  moramg  with 
strong  fresh  lime-water  is  said  to  have  a  good  effect,  for  it  penetrates 
about  the  roots  of  the  plants  and  into  &e  earth,  where  they  lie  hid. 
Thin  slices  of  any  vegetable  of  which  they  are  more  fond  than  of  the 
crop  to  be  protected  will  allure  them,  and  they  may  be  thus  killed  by 
scores  early  in  the  morning  by  dividing  them  suddenly  with  a  sharp 
instrument  The  dead  bodies  should  be  left  on  the  spot  as  a  bait, 
for  we  have  seen  the  living  slugs  preying  upon  the  exposed  bowels  of 
the  dead  ones,  most  probably  attracted  by  the  half  digested  vegetable 
matter.  Ducks  destroy  great  numbers  of  these  pests,  whilst  they 
improve  themselves,  but  they  are  apt  to  trample  down  a  young  and 
delicate  crop  of  vegetables. 

M.  Deshayes,  in  his  edition  of  Lamarck,  remarks  that  the  great 
genus  Limax  is  not  so  easy  to  study  as  might  be  supposed ;  the 
colour  of  the  species  is  easily  modified,  and  everything  leads  to 
the  belief  that  they  have  been  multiplied  by  those  authors  who  have 
attached  too  much  importance  to  tnese  characters.  M.  Deshayes 
presumes  that  the  European  species  are  less  numerous  than  some 
naturalists  suppose.  In  passing  from  the  north  to  the  south  the 
Limacei  undergo  modifications  similar  to  those  undergone  by  other 
Molluscs ;  and  when  we  have  under  our  eyes  a  series  of  modifications 
impxMMd  upon  a  spedes  which  has  Uved  under  different  droomstanc 
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with  ragird  to  tempanitun,  and  when  we  mattk  Uut  theia  modifl- 
oatioiii  m  apabla  at  bajbg  nduoad  to  oonatant  !>«■,  wa  may  beUan, 
ihti  modiiyiiiB  wenoiaa  whioh  bays  aotod  with  lo  much  power  on 
oartaia  noa  haTahnd  an  equal  efieot  on  othen;  and  we  ma;  foresee, 
bj  an  iodnoUoD  not  at  all  foroad,  the  future  reaulti  of  obHrration  on 
this  aubjoot  It  we  an,  in  &ot,  >peci«  of  SduM  modified  we  ma; 
baliava  that  «imiUi-  modifioationa  hare  ti^an  plaoa  in  the  Mmacti. 
Tbaa*  aodificatioiu  are  doubtlen  laaa  eaail;  raoogniaed  in  the  laat- 
mantioDad  genua  ;  for  there  ia  no  aolid  nhell  b;  Eaeana  of  whioh  the; 
ma;  be  traoed.  In  thii  etate  of  things  M.  Daahayea  ii  of  opinion  that 
the  onl;  meana  whioh  adenoa  oSen  for  the  diatinotioa  of  the  different 
apeai»  of  Limax  coming  from  the  warm  and  ootd  regiona  of  Europa 
are  to  be  found  in  a  minute  dineotian.  A  oompariaoa  reetinf;  on  the 
ftirm  and  diapodtion  of  oertain  ioteraal  organa  would  lud,  he  doobta 
not,  to  aatiafactory  raaulli  Cu»ier,  ooQtmuea  M.  Deahayea.  in  hia 
Buatomioal  memoir  on  the  Hilicet  and  Limacti,  haa  damoiiatrat«d  all 
the  analog;  which  eztaia  between  these  two  genen.  Thua  thoae 
■oologiata  whou  babita  of  obaervaUon  enable  them  to  diacorer  tha 
ordinar;  march  of  nature  might  expect  to  laa  filled  up  the  oooaider 
able  intern],  in  raferenoa  to  the  eheU,  which  would  aeem  to  eziat 
batwean  the  two  genen.  The  Marine  Uolluaca  have  already  ofFered, 
If  not  in  the  aama  family,  at  leaat  in  tha  rajiie  group,  a  phauomenoo 
aafflciently  aimilar  to  that  which  ia  exhibited  among  the  Lintaca  and 
Bttiea.  In  man;  of  the  apeciea  of  lAnuu:  we  find  no  trace  of  a  shell ; 
in  othera  loma  oakanona  graini  are  obaerred  in  a  bbo  Inoludad  in  the 
thicknaaa  of  the  buckler,  ^aoed  above  the  heart  and  branohia.  Tbaae 
BTaini  agglutinated  oonetitute  in  a  coniiderable  number  of  apeciea  a 
lat  calcaraoua  pWU,  entirely  internal ;  iood  we  find  this  plate  ooming 
oat  and  ahowing  aome  of  it<  parb  externally,  while  tbe  ramainder  ia 
■til]  Bmbedded  in  tha  thickaeia  of  the  mantle,  but  ita  free  eitremit; 
b^ioB  to  be  twiated  apirally.  Thia  aub-iotamal  shell,  quite  incapable 
of  coolaining  the  least  part  of  the  animal,  incraaaea  gnwlually,  changea 
its  place  when  the  organ  of  respiration  changei  lU  situation,  and 
flniahee  by  poeseaaing  by  lery  insensible  decrees  a  development  suffi' 
dently  ooDiiderable  to  contain  the  entu«  animal,  aa  in  oertain  Vitritug 
and  in  all  the  Hdica.  Of  the  different  degreaa  which  eiiit  between 
theae  two  eitromea  of  tie  aeries  of  thaae  different  modificat 
■oologiste  hare  made  lO  many  genera. 

IL  DashaycB  concludes  bis  obaerrations  by  remarking  t^t  the 
faistoi;  of  the  JAmacct  ia  at  the  present  da;  become  very  oonaiderabls, 
and  be  floda  it  impusaible  to  eAibit  a  complete  view  of  it;  tbreven 
the  greatest  brevity  woold  lead  him  to  overstep  the  limits  which  be 
neoeaaarily  imposed  on  himself  in  editing  the  work  from  whioh  we 
have  quoted.  He  refera  the  reader  particulaily  to  the  memoin  of 
Cuvier  for  tbe  anatomiral  part,  and  to  the  great  work  of  De  Fdmssac 
for  the  hiitory  of  tbe  genua,  the  diatinction  of  the  apacies,  and  tht 
diaoaaaion  of  tbeir  charactera. 

Tbe  rewler  will  find  parta  of  the  organisation  of  some  of  the 
LmattM  in  the  Museum  of  the  Hoyal  College  of  Surgeoua.  Numbers 
S2BT  lo  2302  (Oallery),  both  inolusive,  exhibit  the  generative  syitem 
of  the  Slugs.  Numbara  2303  to  2311,  both  inolusive,  illustnte  the 
same  ayatem  in  the  Bnaila  {Helix).  No.  231S 
the  ainoulum  amoris  or  calcareous  dart  of  a  Snail ;  and  Numbers 
3646  to  2349,  both  incloaire,  are  illustrative  of  the  eoitus  in  Selic 

PamaceUa. — Animal  elongated,  oblong,  demi-oylindrioal,  covered 
on  the  middle  of  tha  back  ty  a  rounded  oblong  fleahy  ouiiase,  whioh 
i*  to  a  grast  extent  tne  in  front ;  head  suffioiently  diatinot,  canyiag 
two  paira  of  retraolila  tentaales,  ^e  one  superior,  long  and  oonliferous, 
the  other  anterior  and  short ;  foot  lane  and  oblong ;  respitatoiy 
cavity  under  the  posterior  part  of  tbe  cuirass,  opening,  as  vail  aa  the 
anua,  by  a  common  solution  of  continuity  under  ita  right  border,  a 
little  backwarda ;  orifice  of  generation  single,  near  the  right  tentacle. 

Shell  fiattened,  calcareoua,  with  a  membranona  epidermis,  oval, 
■lightly  bent  in  the  direction  of  ita  width,  with  a  summit  marked  by 
■  deep  sinua  on  the  right  aide  posteriorly,  placed  in  the  thickness  of 
the  cuiraaa,  above  the  reapiratoiy  cavity.  Cuvier  remarks  that  the 
shell  exhibits  behind  a  ilight.  oommeneement  of  a  apire. 

De  Blainville  divides  the  genus  into  two  sections :  the  fint  consisting 
of  species  whose  tail  is  not  carinatad  and  whose  shell  is  aubspiral 
(example,  P.  Taanaiti  and  P.  PaUiolittn,  Do  F^r.)  j  the  second  apeciea 
which  ere  more  depressed,  tha  tail  oannated,  and  the  ahell  ■aubform 
(example,  P.  Olifien.) 

De  BlainviUe  ('Hal 
known,  one  from  South  America,  tbe  other 
his  '  Bigne  Animal,'  notioea  the  species  first  known,  P  OUvitri,  and 
■ays  that  there  iaanotharfrom  Brazil  (P.  P<^ii<ilttni,  De  Pdr.),and  soma 
others  from  the  Indioa,  meaning  probably  the  East  Indiea  M.  Rang, 
who  remarks  that  the  PanaactUa  form  a  very  natural  genus,  very 
olosely  approximating  to  tha  Slugs,  states  that  in  Brasil  ^ey  inhabit 
the  woods,  but  that  at  Bourbon  and  Madagascar  he  never  found  them 
except  upon  rocka  near  &eah-water  torrenta.  He  adda  that  Olivier 
brought  tbe  flnt  specimen  from  Mesopotamia,  and  that  it  was  this 
which  served  for  tbe  anatomical  researohes  of  Cuvier,  under  tbe  name 
of  P.  Otivitri;  that  De  FdrusMO  has  deacribed  another  under  tbe 
nans  of  P.  PaUiolim;  and  that  he  (M.  Baug)  brought  bank  from 
hit  Top^  in  the  Indian  Seas  two  othen,  one  of  which,  P.  Ban- 
giamu,  bM  been  deaoibed  bjU.De  F^russsc  as  an  Aiioo  ('  Bull  des 


^'  February  1827);  this  wa«  tvaa  tha  lala  of  Bourbon  and 
Uadagascar. 
P.  (HiTieri  ma;  be  taken  as  aa  axampla.    It  ii  ft  natiTB  of  Meso- 


Oliritri. 

M.  Deahsyes  (2ad  ad.  I^un.,  tome  viiv  1S38)  doea  not  add  to  the 
■ingle  species  given  by  Lamarck,  namely,  P.  Otivieri,  Cuvier,  {P.  Mao- 
polania,  Oken) ;  but  he  states  that  an  animal  coming  from  Brazil  had 
been  sent  to  U.  De  Fdruaaac,  and  anatomised  b;  M.  De  Blainville ; 
and  had  been  assigned  by  those  authors  to  the  genus  Pammeelia, 
This  animal,  aooor&g  to  M.  Deahayee,  offers  neveitbeleaa  remarkable 
differenoea  in  the  diapoution  of  the  organs  of  generation;  but  he 
thinka  that  theae  aharaotera  do  not  appear  anfBcient  for  tha  establish- 
ment of  a  genua.  Siooe  then,  ha  adds,  Messrs.  Webb  and  Berlholet, 
who  have  explored  the  Canaries  with  luoh  winipnlou^  attoition,  have 
obaerved  there  a  molloao  oloael;  approaahing  tha  ParmaiuUa,  and 
npenislly  tbat  from  Braul,  and  in  their  synoptic  AodroiHis  ('  Ann. 
dee  ScL  Nab,'  March  183S)  tha;  have  propoaed  to  eatabliah  for  it 
a  genus  under  the  name  of  OypleUa ;  but  H.  Deabayas  atatoa  that 
be  waita  for  the  daecription  and  figure  befora  ha  piononnoea  on  ita 
admission  or  rejection. 

Tbe  little  ^h  the  I^noelet  was  at  Snt  rdlnrred  to  tha  genua  Listax. 
[BuROHionoiu-  ] 

LIHBILITE,  a  Mineral  so  called  by  Sauasure,  which  occun  in  tha 
volcanic  hill  of  Limburg.  It  ia  found  in  irregular  graina.  Btructuie 
oompaot.  Hardneas  6*0  to  T'O.  Borstobes  glsss  easily.  Colour 
honey-yellow.    Mf Ita  into  a  black  enamel 

LIUE,  one  of  the  Bartba,  an  oxide  of  a  metal  called  Calcium.  It 
combinea  with  various  aoida,  forming  oonapiooous  materials  of  the 
earth's  surface.  With  the  eioaption  of  nitiate  of  lime,  none  of  the 
native  salts  of  lime  are  soluble  except  in  minute  proportiona.  They 
give  no  odour  and  no  matallio  r»«oUon  baforo  the  blow-pipa.  Tbe 
principal  native  ealta  are — Sulphate  of  Lime  [Qtfbuk;  Ahhtdbiti], 
Carbonize  of  Lime  [CaLaaBioua  Spab;  ABsaoovm],  Msgneaian 
Carbonate  of  Lime  [Doloutb},  Pboaphata  of  Lima  [ArsTiTBj,  and 
Fluoride  of  Calcium,  or  Fluata  of  Lime  (FbDom-Sput^ 

In  addition  to  thee*  the  following  Mdta  of  lime  bava  bean 
obaerved  ;^ 

Ondate  of  Linu.     It  oocun  cryataUiaad.     Ita  primary  form  an 
oblique  rhombic  prism,  and  from  one-tenth  to  one-fourth  of  an  inch 
long.     Colourless.     Fracture  conchoidal     Eardnen  rather  lav  than 
calcapar.     Very  brittle.     Lustra  aimilar  to  that  of  sulphate  of  lead. 
Transparent  to  opaque.    Speajfio  gravis  1'833.    Supposed  to  have 
oome  IK>m  Hungary.    Ita  snalyaia,  by  Sandal],  showed  ita  oompoaitiao 
to  be  oxalate  of  lima  with  one  equivalent  of  water. 
Safetiit*,  or  Hydiona  bonta  M  Lime,  found  in  South  Amerioa. 
BydroboraeiU,  a  Hydrous  borate  of  liime  and  Hagneaia. 
Ntlralt  <^  J/itut,  found  in  tbe  form  Of  a  white  delieata  effloreaoeQae. 
It  ooours  iu  caverns  in  many  parts  of  the  world,  and  ii  used  Cor  tha 
manufacture  of  gunpowdar. 


LIME-TREE.     [Tiu*.] 

LIMESTONE.  This  term  is  applied  to  a  great  variety  of  earthy 
compounda,  in  which  carbonate  of  lime  is  the  predominant  ingredient. 
I  Tbe  chemical  molecular,  and  atructural  charactera  of  limeatonu  are 
extremely  intereating  to  mineralogy,  and  deaerve  ftvm  geologiata  a 
greater  shara  of  attention  tlian  haa  uaually  been  given  to  them.  In 
regard  to  the  chemical  oompoaition  of  limeatonea,  we  may  nolioa  that 
aome,  aa  statuary  marble,  an  neatly  pure  oarbonato  of  lime;  othen, 
aa  tbe  dolomitio  rocka  of  the  Alpa,  oontaia  a  certain  proportion  of 
oarbonate  of  magneua ;  and  some  are  penetrated  by  faitominoua 
matter,  as  the  blaak  marbles  of  Yorkshire.  Limeatonea  alao  vary  in 
quality,  aud  became  debaaed  by  admixture  with  sand,  day,  oxide  of 
iron,  pyrites,  Jkc ;  so  tbst  there  is  in  fact  a  real  gradation  from  lime- 
atone  to  schist,  to  sandstone,  to  sbale,  to  ironstone,  &o.  Limeatonea 
bate  a  crystalline  aggregation,  as  statuary  marble,  and  generally  the 
limeatonea  mixed  with  primary  ^sterna  of  stiata ;  or  the;  are  com- 
pDsed  ol  small  ciyatalline  grains,  ss  the  magnesian  limestone  of 
Mansfield  in  Nottinghamahire ;  full  of  round  concretionary  parts,  aa 
the  ootitea  of  Portland,  Bath,  and  Oxford ;  earthy,  aa  chalk  uid  auma 
magnesisn  limeatonea;  or  oompaot,  as  the  lithographio  stone  of 
Solenhofen.  The  limeatone  rocka  of  Building  Uill,  Sunderiand, 
resemble  a  coral  reeC  The  beda  of  calcareoua  racks  are  of  evaiy  ' 
thickneas,  from  a  mere  lamina  to  acme  yarda  thick ;  they  are  trarened 
by  divisional  planes  more  or  lass  regular,  and  v<sy  thiek  beds  assuma 


B  priunatia  itniston,  u  in  YoriuhinL  Tha  oolonn  of  limeatoDs  rtrj 
iudeBnitolr.  Whan  ugillaeeao*  in*tlar  ii  mixed  with  the  calcaieoku 
baus  of  tb«  Took,  the  colour  gaoenlly  approachee  to  blue ;  mi^eeian 
uid  ooUtio  limeetonei  are  oftsn  yellow  ;  primary  limaatone  uid  chalk 
are  genanlly  white ;  the  Tiiee  marble  ii  red ;  aame  o(  tha  Derbyihire 
and  Kilkenny  marble  is  black ;  and  there  are  mio;  veined  and  parti- 
Doloitred  marblaa,  as  thoae  of  Babbacombe,  Sienna,  tK. 

Limeatoneg  contain  a  very  lat^e  proportion  of  the  orgnnio  bodiaa 
which  divenify  the  etratified  rooko,  few  eioept  tbe  early  primaiy 
limeatonea  being  nbolly  deficient  of  ehella,  corsU,  fiahea,  to.  Ooca- 
aionoUy  (belle  and  loophytee  oontribute  to  the  beauty  of  particular 
marblee,  *a  the  ahdl  marble  of  Carinthia,  Purbeok,  Ac,  the  crinoidal 
marbla  of  Darbyahire,  and  tbe  coialliferoua  Umeatone  of  Weatdale. 

[UoUHTtlH  LlMEatOHE.] 

LIMNiBA.    [LiuMXADiK.] 

LIKV£A.D£,  a  family  of  ftmh-water  Teataceona  JToUiucil,  coo- 
aiating  of  tha  geaera  Planorbit,  Limtuta,  Phya,  and  Ancylut. 

Two  of  then  forme  {Flanorbit  and  Zrinuum)  ware  included  by 
Linnsiu  under  bis  great  genus  Helix  ;  the  third  waa  arranged  by  him 
among  tha  hetorogeneoue  aaaamblage  of  teetaceoua  animalu,  which  be 
placed  under  his  genua  Bulla.  Aneyltu  ie  placed  in  tbia  family  by 
Forbes  and  Hanley.  Hiiller  eeparated  tbe  Grat  of  tbeae  mider  the 
Dame  of  Platuirbit,  and  tbe  aecond  under  tbe  name  of  Bueeinun,  a 
name  already  pre-oocupied  by  Linnnua  for  a  genua  of  Marine  Testa- 
cieou*  Qaatropi>d>  entirely  different,  and  Lamanik  changed  the  name 
tn  LiftuHaa,  or.  aa  it  iboulil  be  mora  correctly  written,  lamnaa. 
Adanaon  appean  to  hare  bean  tbe  fint  who  eatabliahed  the  genua 
afterwarda  named  Phyitt  by  Drapunaud,  and  tha  former  gave  it  the 
appellation  of  BtUin.  Brugniire  followed  Uiiller  aa  far  aa  regard* 
PtaniftiU,  but  he  placed  the  other  two  forma  under  hia  lenus  Bulimia. 
[Buumi] 

Lamarck  ooUected  theae  three  genera  in  the  following  order,  Planor- 
bit,  Pkyta,  and  lAvaura  under  one  family,  hia  Lymndena,  with  tbe 
following  definition : — 

Amphibian  Trachelipodi,  generaUy  deprived  of  an  operculum,  and 
baring  Battened  tenleclee.  They  Ltb  in  fniih-waler,  and  oome  to 
reapire  the  air  at  the  aurface. 

Their  ahell  ia  BpiriralTe,  most  ftequently  emooth  on  the  external 
aurface,  and  alwaya  having  the  right  edge  of  iti  aperture  aharp,  and 
not  reflected. 

The  general  opinion  eeemi  to  be  that  theae  three  genera  are  well 
associated  in  forming  the  family  lamtuiadm. 

Cuvier,  though  he  pvea  them  no  common  family  name,  places  the 
three  genera  togeUier,  observing  that  the  PlanQtia  are  the  faithful 
comp^iona  of  the  lAmnait  in  all  our  stagnant  watara. 

M.  De  Blatavillemakea  hia  Grat  family  of  PtdmiiitTanchiala[IAmnacta) 
coniiat  of  theae  three  genera ;  and  H.  Rang,  retaining  Lamarck's  name, 
places  the  Limndens,  conaiatiug  of  the  aame  genera,  aa  the  footth 
family  of  the  Pulmon&  Inope^ul^  of  F^rueiac  (Pulmobranohea  of 
De  BlaiaviUe). 


No.  8),  that  be  finds  himself  obliged  either  to  unite  two  genera  which 
have  appeared  diitinot  to  Lamarck  and  Drapamaud,  and  which  have 
been  adopted  by  aome  aucoeeding  writers,  or,  contrary  to  bis  wishes, 
and,  aa  be  UiiAa,  to  tbe  interests  of  oonchotogical  soiencv,  wa'miist 
not  only  separate  the  Pkyta  from  tbe  Limyiaa,  but  we  must  also  adopt 
Dr.  Fleming'a  AjiUxa,  and  Dr.  Leach's  Myxai,  each  of  which  would, 
aa  far  aa  we  yet  know,  only  oontiun  one  species.  These,  he  adds,  are 
all  freah-water  sheila ;  and  the  only  deecribabla  difference  iothesbBlls, 
except  mere  epeciSc  differences,  consists  in  tha  ApUxa  and  Phyia 
being  hetematrophe  shells,  while  tbe  Limtuta  and  Myxat  are  daxtral. 
Greater  differAcea  he  acknowledges  are  found  in  tbe  animals,  chiefly 
in  thair  *»"**^i«  and  in  their  mantles ;  tbe  Myxai  of  Leaoh  and  tbe 
Pkyta  of  Drapamaud  having  the  power  of  extending  the  edges  of 
their  mantle  over  a  large  portion  of  tbe  eitemal  part  of  thair  shell, 
which  the  Limncea  of  Lamarck  and  the  ApUxa  of  Flaming  have  not, 
while  the  tentacula  of  all  but  Phyia  are  compressed  and  triangular, 
and  even  in  Pkyta  they  are  compressed  according  to  Lamarck,  though 
filiform  :  in  all  of  them  tbe  ayes  an  found  at  the  interna!  baae  of  the 
tentacula,  supported  on  very  short  tubercular  pedicles.  He  concludea 
by  uniting  the  whole  of  theae  genera  under  the  generic  appellation  of 
Limiura,  and  divides  them  inla  four  sections,  thus  : — 

1.  Shell  very  thin,  snbglobose,  poliahed ;  Internal  lip  dilated ;  aper- 
ture ovate,  dextraL  Animal  wiUi  the  mantle  reflected ;  tbe  tentacles 
short  and  trigouAL  Hyxai,  Leach'a  manuscript ;  Ndix  giulinota, 
Uoot.;  Lintnaa  giutinota,  Dnp, 

2.  Shell  thio,  obovate,  polished ;  iatemal  lip  dilated,  the  aperture 
ovate  or  ovato-lanceolate,  linistral  Animal  with  the  mantle  r^eoted  1 
the  tentaclee  subulate.     Pkyia,  Lamb. ;  SuUa,  Linn. 

3.  Shell  thin,  oblong,  poliuied;  the  internal  lip  equalling  the  external, 
tbe  aperture  lanceolate  and  ainistraL  Animu  with  tbe  mantle  not 
refircted  ;  the  tentaclea  trigonal.  Afltxa,  Fleming ;  Phyia,  Drap. ; 
Bulla  hgpnonim,  Linn. 

i.  Shell  thin,  generally  oblong,  rather  eolid ;  tbe  aperture  oval  and 
deitral,  tbe  inner  lip  equalling  tbe  external  one.  Animal  with  the 
mantle  not  reflected,  the  tentacles  compressed  and  trigonal.  Ljpnnaa, 
Ijua.;  Btlix,  Linn. 


VL  Deshayea  rqeota  this  opinion,  and  retains  Pkyta  aa  a  ganu%  foE 

Returning  to  Lamarck,  we  find  him  remarkii^  upon  tha  oauaa 
whiob  lad  to  the  peculiar  organisation  of  his  Lymndensi  in  aooordano* 
with  one  of  bis  favourite  fandful  tbeorisa.  It  would  eeem,  says  he, 
that  those  fluviatile  Traohelipode,  which  inhabited  waters  of  little 
depth,  snch  as  those  of  small  rivers,  panda,  and  maiahea,  which  an 
expoaed  to  the  accident  of  being  dried  np,  were  often  reduced  to  liva 

mud  mora  or  lees  desiccated.      They  then  found  tbemselvea  farced 

habituate  themselves  to  the  air,  to  breathe  iL  Thia  habit  having 
modified  their  branchiae.  like  tbosa  of  the  Colimacda,  ia  beoome  to 
them  a  matter  of  ueoessity  ;  so  that  though  living  in  the  water,  they 
are  now  obliged  to  come  from  time  to  time  to  ita  surface  in  order  ia 
breaths  the  free  air.  This  ciroumstanoe  in  their  manner  of  life  eeema 
to  have  had  its  influanca  in  rendering  an  operculum  uaeless  to  them ; 
and  they  are  in  general  deprived  of  one.  Those  fiuviatile  Tracbelipoda, 
on  the  contmry,  which  we  know  to  be  unable  to  reepire  anything  but 
water,  have  all  an  operculum. 

lb  is  only  Decesaary  to  reflect  for  a  moment  on  tbe  prinoi[Js  involved 
in  these  suppoaitiODs,  to  rsduoe  them  to  thair  true  value. 

Leaving  Ma  theoretical  views  for  his  practical  observations,  we  find 
Lamarck  tbua  neatly  paining  out  a  leading  chancter  for  diatin- 
guisbing  tbe  family.  "  The  Limneaos  have  only  two  tentaclea;  thej 
are  fiattened,  and  never  oculated  at  their  anmuiit," 

M.  De  Blainville  thus  defines  his  family  Limnacea : — 

Body  very  variable  in  form;  two  tentaclea  eminently  contractile, 
carrying  aeaaile  eyea  at  the  internal  side  of  Iheir  baae. 

Sbell  delicate,  with  the  external  border  constantly  trenohanL 

He  further  otiservea  that  the  TP'm°l'  of  this  family  are  alwaya  found 
in  fresh  watera,  stagnant  or  runmng,  often  at  their  aurfaoe,  and  some- 
times in  their  depths.  The  shell  he  remarks,  preaent*  very  variable 
forms.  He  arrangea  the  genera  in  Uie  following  order: — ZMaaoo, 
Phym,  Plana}-bii. 

H.  Rang  gives  a  more  eitenaive  definildon  of  tbe  Limnaoeans  of 
Lamarck  (iMnnaeta  at  De  Blainv. ;  Limnocochlides,  without  a  collar, 
of  Latreille),  tbua  :— 

Animal  dongated,  having  the  body  diatinct  from  the  foot,  and 
twiBt«d  spirally  backwards;  never  any  buckler  (or  cuiroas),  but  n 
collar  formed  all  round  the  neck  by  the  edge  of  the  mantle ;  bead 
Burmounted  by  a  eort  of  veil  which  is  very  large ;  tentacles  two  in 
number,  the  eyea  difTerantly  situated  at  their  base ;  pulmonary  cavity 
showing  its  orifice  upon  the  collar ;  organa  of  generation  separated  ; 
anus  near  the  orifice  of  the  lung. 

Shell  always  complete,  very  muoh  rolled  up  (trie  enrouUe), 
delicate,  and  with  tha  eitenial  border  or  lip  trenchant, 

All  fiuviatile. 

M.  Rang  atranges  the  genera  in  the  following  order : — PlanerhU, 
Limnaa,  Phyia.  This  is  the  order  given  by  Cuvier,  and,  as  far  aa 
these  three  genera  are  ooncerned,  by  Drapamaud,  who  however  makea 
iJneyfiu  intervene  between  Plaaorbii  and  Ltamcem. 

PUmnrbit.  —  *"'""'  eloogat«d,  compressed,  slender,  and  very 
strongly  rolled  up;  head  furnished  wiUi  two  tmtwlsa,  whiob  an 
oontrnctils,  setaceous,  very  long,  and  oculated  at  their  inlamol  baae; 
month  fumiahed  superiorly  with  a  oreacentehaped  tooth,  and  below 
with  a  lingual  mass  armed  with  smsjl  hooks,  and  sunnounted  by  a 
sort  of  veS  which  ia  abort  and  notched ;  foot  oval  and  rather  abort ; 
respiratory  orifice  on  the  lefl,  npon  the  oollsr,  and  approximated  by 
that  of  the  anus;  organa  of  generation  eeparote,  on  the  aame  side;  the 
male  oi^an  near  tha  tentacle,  and  the  ovary  at  the  base  of  the  eollar. 

Shell  rather  delicate,  sinistjral,  very  mndi  rolled  or  ooiled  up  on  the 
same  plane  j  concave  on  each  side,  the  spire  re-ontrauC  (rentrant); 
aperture  rounded  with  a  sharp  border,  and  interrupted  by  the  con- 
vexity of  tha  whorl  whioh  precedes  it.    (Bang.) 


Tha  spetuea  are  widely  diShsed.     Veiy  few  fi 
running  or  stagnant,  are  without  some  of  ^s  apeoie^ 

11  Rang  remarka  that  the  genua  Planorbit  offeia  a  curious  snomalj, 
namely,  ^t  the  animal  aa  well  as-tbe  ahell  ia  sinistral,  and  conse* 
queotly  the  orifices,  instead  of  being  situated  on  tha  right  aids,  aa  in 
other  Oaatnpods,  an  placed  on  the  left 

Hr.  Sowerby  (Oenera,  No.  4)  remarks  that  the  principal  peculiori^ 
in  this  genua  appears  to  him  to  conaist  in  the  fact  that  tha  ahells  of 
the  genua  are  what  an  called  ravened,  a  fact  doubted  by  some,  who 
have  deacribed  tbe  species  as  umbilicated  above.  A  oareful  eiaitiina- 
tion  of  many  of  the  species  in  a  living  state  eatisfied  Ur.  Sowerby 
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Mat  tha  uiim&li  otny  their  ihslli  in  ■  diractlon  oppoiita  to  that  of 
tha  gnianlitj  of  turbmitad  moUuxa,  and  that  tba  heart  ia  pluad  ia 
tha  ftanorbtt  oa  the  right  aide,  and  Uie  napirKtorjr  orifioe  on  the  left, 
exactly  the  reTerse  of  their  poaitioD  ia  moat  othen.  But,  hs  further 
obaam^  the  knowledge  of  the  animal  ia  not  indiipenaabl;  neoanar; 
to  pron  thia,  aa  the  atiell  iteelf  oarriei  the  demonatraUon,  it  heiiig 
oiklj  needful  to  obaerra  on  whioh  aid*  of  the  ahell  the  ver;  apex  of 
the  apire  ia  to  be  aean ;  if  ire  take  that  dde  for  tha  opper,  in  oon- 
fonmtj  to  the  atriot  rulea  of  analog;,  it  will,  he  remarka,  ba  arident 
that  the  aperture  ii  on  tha  left-hand  aide.  Hr,  Sowarby  had  for  a 
long  lame  entertained  gnat  doubt  about  the  identity  of  Bome  of  the 
foaail  apaoie^  nh^oh  he  ia  now  utiafled  are  raveraed  abelU,  in  the 
■una  manner  aa  the  other  Planurba,  although  tha  lower  part  of  the 
diak  ia  almoat  flat  and  carioated  at  ita  edge,  tad  therefore  bean  a  oon- 
aiderable  raaemblance  to  tha  flattened  ipire  of  aoma  land  ahella, 
partioalarlj  the  Htiix  albella 
Mr.  Sowerby  thua  daflnea  the  genua  PlonorWi:— Shell  diwoid  with  r 


i>  on  the  left-hand  sida.  Tha  Bhella  ara  Tentriooae,  frequently  caii- 
nattd,  either  above  or  below;  the  aperture  ia  entice,  ita  breadth  equal 
to  ita  length,  aomatimea  greater  but  (Ur,  Sowerby  belierea)  Dfiver  leia ; 
aometimee  the  peritreme,  or  lip,  ie  tbiokened  and  eipanded,  and  ita 
lower  part  ia  alwaja  eitendod  forwarda :  the  nmbilioui  ia  very  muoh 
expanded,  and  there  ia  no  oparculum. 

Mr,  Sowerby  further  romarka  that  aane  apetdea,  partioularlr  when 
young,  are  covered  with  a  hairy  epidermla. 

H.  Daahayea  (ad.  Lamarck,  torn,  viii.,  1838}  doaa  not  make  any  allu- 
aion  to  Hr.  Sowerby'a  obaervatione ;  but  ha  oomea  to  a  very  d^annt 
ooooluaioa.  The  Planarba,  aaya  he,  aa  all  naturaliata  know,  are 
diaoold  ahella,  gaaerally  delicate  and  fragile,  found  in  abundance  in 
■tagnant  watara.  Some  of  tha  ipeaieE  are  ao  much  flattened  that  they 
aeem  perfectly  aymmetricail,  bo  that  it  ia  difficult,  in  theae  lait  at 
laaat,  to  diatinguiah  the  upper  aurfaoe  from  the  lower.  ThU  difSculty 
brinn  with  it  another,  namely  that  of  determining  whether  tl» 
■peoua  are  deitral  or  ainiBtral.  These  intereating  queatjona  had  not 
been  daaply  diaouaied  when  H.  Deamoulina  pnbliahad  (18S1),  in  the 
'  Tnuiaaetiaiu  of  the  Linuaan  Society  of  Bordeaux,'  a  well  executed 
and  very  extenaive  memoir,  in  whioh  he  examinaa  theie  different 
quaationa:  "  In  my  preceding  worka,"  oontinuea  VL  Deehayee,  "  I 
have  not  perhapa  atUohed  aullcient  importanoa  to  thoae  reeeuohaa 
tor  which  it  waa  naoewaiT  to  examine  the  living  animalii,  but  never- 
thelea  in  1824  I  diapoaad  oonoholt^calJy  of  a  part  of  tha  difficulty 
by  laying,  in  mj  work  ontfae  foaeilaof  the  Paria  baain,  that  the  upper 
aide  of  Uie  Plimoriti  may  be  diatinguiahed  from  the  lower  by  meana 
of  tha  obhqmty  of  the  aperture,  the  upper  part  of  whioh  ia  moat 
prominaDt  (avano^.  Thia  mode  of  diaUnguiahing  tha  upper  sorbce 
from  the  lower,  and  of  placing  the  ahell  in  ita  normal  poaition.  once 
granted,  it  beoomea  eaay  to  recogoiae  which  apaciea  ara  dextral,  and 
whiah  uniatraL  By  theae  meana  we  peroeire,  aa  M.  Deemoulioa  haa 
verv  well  demonstrated.thatnearlyall  the  known  apeaiea  ot  Planorba, 
both  living  and  foaai),  are  dextral ;  even  thoae  which  the  moat 
•ateemed  aulhon  had  judged  to  be  ainiatral,  &om  tha  depth  of  the 
umbilioui.  Bat  if  by  the  obaervation  of  tbe  aperture  we  come  to  the 
OoneluaioD  that  tha  ahell  of  tha  Planorba  ia  daitml,  a  difficulty  pre- 
aenta  itaalf,  namely,  that  tha  anioula  which  inhabit  these  dextral 
ahella  are  ainiatral,  if  wa  judge  by  the  poaition  of  the  three  oriQcen 
which  ^e  pulmoniCeroua  molluaca  exhibit  exteriorly.  Thus  Caviar 
haa  well  remarked  thia  tranapoaition  of  tha  oriGoei  in  Planorbii 
comaw,  and  haa  not-heaitated  to  deolara  thia  ipeaca  ainiiCral,  con- 
trary to  the  opinion  of  Limueua,  of  HUIlar,  and  of  Drapamaud,  who 
Btate  tliat  tha  apeciea  ia  umbilioated  abora.  Cuvier  oorrobontea  hie 
opinion  by  an  important  fact,  namely,  that  tha  heart  ia  on  the  right 
aide  in  i>laiu>r6M,  whitat  it  ia  on  left  in  daitnd  ahella  of  other  genera ; 
but  Cuvier  did  not  pay  attantiou  to  the  organa  of  digestioo  :  finding 
the  heart  on  the  right  and  the  orificea  on  the  left,  he  came  to  the  con- 
oluaion  that  Ptanoriit  eomew  ia  aiuiatnl ;  ba  ought  nevertheleaa  to 
have  aaen,  before  he  delivered  thia  dafinita  judgment,  in  what  real 
poaition  tlia  organa  are.  It  ia  to  thia  point  that  H.  Deamoulina  haa 
eapecially  appbad  himaelf,  and  he  aaw  tiiat  all  tbe  oigana  of  digeetiou 
and  generation  remain  in  the  poution  which  they  hold  in  the  deitnl 
molluaca,  and  that  the  oiiSoee  only  have  an  aoormal  poaition.  Thua 
the  obaervationa  of  M.  Deamoulina  explain  bow,  in  tha  genua  Ptanorbii, 
appearanoee  placa  a  ainiatral  animal  in  a  dextral  ihell  (a  phenomenon 
wmch  we  oannot  oonoeive)  and  how,  in  reality,  the  animal  ia  dextral 
■a  well  aa  ita  ahell,  and  that  there  ia  no  other  derangement  in  the 
ralationahip  of  theae  organa  excepting  in  regard  to  the  heart,  and  the 
termination  of  the  digeativa  oigaziB  and  those  of  generation." 

The  apeciea  are  numaroua.  Lamaick  recorded  twelve  recant  apeciea, 
Including  P,  Coma  Aritlit,  which  ia  not  a  PlaaorbU,  but  a  discoid 
AmpitUaJia,  as  its  ujmal  and  operculum  teati^.  U.  Deshayee  adda 
ten  more  in  the  last  edition  of  Lamarck;  Conr»i,  Troachd,  and 
Broderip  have  each  deacribed  one  in  addition;  and  new  apeciea  ara 
brought  home  by  ahnoat  erary  expedition.  H.  Rang  atatea  that  he 
haa  known  individuala  of  P.  iwoaalonu  ooltacted  at  Seiaa  near  Bor 
deaux,  by  M.  Duiieo,  where  tha  fulm^li  had  oloaad  the  ahell  by 
kind  of  epiphngma  analogoua  to  that  of  the  BtUct*. 
P.  wnwM  ifittin  conMO,  Unn.).    Slidl  opw 


UJlSMtJiM. 


BbFll  or  FlaBQTiii  eorima. 

Thia,  the  largest  liviug  epeciee  of  Europe,  if  not  the  largest 
inerally,  ia  found  in  sluggish  rivcra  and  atagnaut  waters,  auch  aa  old 
ateixKiuiBBa  and  draina  in  low  awampy  aituatioua.  Thua  it  is 
plentiful  about  Oiford.  Uonlagu  aaya  that  it  ia  certainly  more  local 
than  it  is  described  to  he  by  Da  Costa,  who  states  that  it  ia  oammon 
in  all  ponds,  rivers,  and.  lakes  thiDughout  England.  This,  adds 
Montagu,  is  far  from  being  the  case,  although  it  is  sufficiently  plen. 
Ijful  in  some  parts,  and  ha  states  that  he  never  found  it  further  wrst- 
ward  than  in  Dorsetshire,  where,  about  Wareham,  it  ia  abundMiL 
Lomsrck  records  it  as  au  inhabitant  of  France  in  tha  livery  and  very 
ommoD,  about  Paris,  iu  that  of  Qobelina. 

Montagu,  as  well  as  others,  have  observed  that  tliia  apeciea  yielda  a 
I  eautiful  purple  dye  (whence  perhaps  De  Fdrussac's  name,  P.  jmfpiira), 
all  attempts  to  fix  which,  either  by  acids  or  astringents,  have  hitherto 
proved  ineffectual  The  inside  of  the  mouth  of  the  ahell  iu  fine 
specimens  is  occasionally  of  a  colour  approaching  to  violet, 

Phyia Aoimal  of   an   oval   form,    more   or  leaa  apiral;    head 

furniahed  with  two  long  tentaclea,  which  are  aetaceoua  and  oculated 
at  their  internal  baae ;  mantle  viih  two  lobea  digitated  on  the  edgea, 
which  can  be  turned  back  so  aa  to  cover  a  oonaidarable  part  of  the 
ahell;  tha  foot  is  long,  rounded  anteriorly,  pointed  poeteriorly ;  the 
reat  of  the  organisation  as  in  Liianaa,  with  the  exoeption  that  the 
orificea  are  ganarally  on  the  left. 

Shell  generally  sinistral,  oval,  elongated  or  nearly  globular,  smooth, 
delicate,  and  very  fragile  ;  the  aperture  oval,  a  little  narrowed  behind ; 
edge  of  the  right  lip  sharp;  columella  a  little  twisted,  but  without  any 
plait;  spire  more  or  leas  sharp  and  elongated;  the  laat  wfaotl  laigar 
than  all  tha  others  conjoined.    (Rang.) 


Tha  geographical  diitribution  of  the  apedes  is  rery  extenaive. 
Species  nave  already  been  found  in  tha  tranquil  freeh  waters  of  all 
the  four  quartan  of  the  globe.  Europe  haa  aeveral  spedea,  and  the 
form  occurs  in  America,  in  Africa  (tiiera  being  little  doubt  that  the 
Bulin  of  Adanson  is  a  Pkyta).  in  Auatralia,  where  it  was  found  by 
H.  Quoy,  and  in  the  isles  of  Bourbon  and  Mauritius,  whence  it  waa 
brought  by  U.  Bang.  Dr.  Qray  baa  named  two  apeciea  from  the  East 
Indies  and  one  from  Peru. 

Hr.  O.  B.  Sowerby,  as  we  bave  already  seen,  unites  Phyia  and 
lAmmta,  making  tha  latter  include  tha  former  for  the  reasons  above 
given.  M.  Rang,  who  noticee  their  inhabiting  the  same  placea  as  tbe 
lAmnaa,  and  Uieir  resemblance  in  organisation,  obaervea  that  the 
animal  of  Phyia  is  distinguished  from  that  of  Lm<naa  by  the  form  of 
ita  tentacles,  ss  is  the  ahell  by  ita  generally  sinistral  diapoution  like 
that  of  the  Planorba.  He  also  noticea  the  obaervation  of  M.  De  Blain- 
ville  that  there  exist  dextral  apeciea 

U.  Deabayes,  in  his  edition  of  Lamart^  remarks  that  the  ganoa 
Phyta,  establi^ied  at  first  by  Adanson  under  the  name  of  Buliti,  waa 
not  definitely  introduced  till  Drapamaud  preaented  it  anew  under  the 
name  wtuoh  it  still  bears.  Adauson,  he  continues,  had  too  much 
sagacity  not  to  perceive  the  relationship  of  his  Bulin  with  tho 
Platnrba,  and  &ils  not  to  insist  upon  this  pointy  sithough  he 
noinb  out  tha  characteristic  differanoes  of  the  two  genera  After 
ibservations  on  the  doubts  of  naturalists  as  to  the  analogy 


Ml  hmSXADJE. 

"CarUinly,  if  W8  coneiiJer  ths  alialla  only,  there  is  >  Tery  great 
reeembiaace  between  a  FKyia  and  ■  Linmea,  but  aD  the  Pkyia  u« 
Kauinl—ibe  Linnaa  (uvdeitral;  tha  Pkya  haia  e  poliihsd  and 
ebining  ahill,  becnuee  the  uimnl  hu  iti  mantle  lobated  ud  turned 
back  upon  ths  ibell,  which  ia  not  tha  oaie  in  Limnaa  ;  tha  animal  of 
PA^fa  CBiriei  on  ita  head  elongated  aad  narrow  tentaclea,  like  those  of 
Planorbii,  and  not  triangular  and  think  ooee,  like  thoee  of  Limiuxa. 


o  reject  the  opinion  of  lix.  Sowerby,  who 

Lamarck  recordad  four  apeoiea  of  Pkyta  (recent).    M.  Deihayee, 

in  the  loat  aditioD  of  the  '  Hiatoire,'  tnareaaea  tha  number  to  ter     —' 
be  regreta  that  M.  Uiohaud  has  giren  no  detail  with  regard  ti 
■pedee  indicated  aa  found  in  France,  but  wbich  ito  not  appear 
there.    Ueobeerrea  that  Larnarok  has  reoordad  two  Pliyta(F.et 
and  P.  nAopaca),  the  firat  from  the  Oaronne  and  the  lut  from  the 
cDvirona  of  Hontpeliar,  whiah  U.  Michaud  Hoes  not  mention.     H.  Da*- 
hayea  adda,   that  wa  muat  probably  coneluda,  from  the  eilenoe 
H.    Hicbaud,   that  theae   apeoiea    have    not'  been   fonnd,   and   t 
Lamarck,  deceived  by  a  fttm  indication,  bog  given  them  a  bnbitat 
theira.     Conrad  has  deacribed  an  additional  apedn. 

P./o%linalu,Dnii.[SiillafontiiuUu,Ijina.).  Shall  wnlatnJ,  oral, 
diaphnnotu,  emooth;  of  a  yellowiah-honi  colour;  apire  TCiy  short 
and  rather  pointed. 


lull  omyM/MKnalu. 


It  ii  foDod  in  England,  France,  and  Horth  America  (Claiborne, 
Alabama).     Conrwl 

Colonel  Montagu  ('  Tfstacea  Britannica ')  noticea  tha  apeoiea  aa  not 
onoommon  in  stagnant  pools,  as  well  as  nmning  wat«n,  in  many 
parts  of  the  kingdom,  and  as  moat  &equantly  fonnd  on  tha  under  port 
of  the  leaves  of  aquatic  plants.  Ha  giTw  a  daacriptioa  of  tha  animal, 
and  says  that  when  in  motion  it  cotsis  a  great  part  of  the  ahall  with 
■  thin  pinnated  membrane,  thrown  out  on  tha  right  side,  extending 
quite  Mhindand  partly  an  tha  left  aide,  covering  the  smaller  Tolutiona : 
Uiis  membrane  (mantle)  is,  he  aaya,  very  deeply  divided,  or  digitated, 
the  paints  of  which  meat  and  sometime  intenect  on  the  baok  of  the 
shell,  and  it  is  ao  tranaparent  aa  acarcely  to  be  diatinguisbed  but  by 
the  assistanoe  of  a  glaaa.  Tbe  foot  hs  daecribes  as  long  and  narrow, 
and  the  foramen  on  the  left  aide,  "as  muat  be  the  caae  with  all  tha 
animals  of  tbia  kind  inhabiting  hetaroatropha  ahalls."  Colonel 
Uontagu  conclndaa  bis  rsmarka  on  this  apeoiea  aa  foUowa  : — "  It  baa 
a  very  conaidarable  locomotirs  power,  and  transports  itHlf  by 
adhering  to  tha  aurfaca  of  the  water,  with  the  shell  downwards, 
against  which  it  crawla  with  as  much  apparent  ease  aa  on  a  aolid 
bodyi  and  will  aometimea  let  itaelf  down  gradually  by  a  tbraad 
affiled  to  the  aurface  of  the  water,  in  the  manner  of  the  Limax  JUam 
(■  Linn,  Trans,'  iv,  85,  t.  8)  from  tho  branch  of  a  tree.  Tha  property 
of  crawling  under  water  against  its  aurfaca  ia  not  wholly  confined  to 
thia  specie!  ;  but  we  know  of  no  other  teataiwoua  animal  capable  of 
saspending  itself  under  water  in  the  aama  way  except  a  species  of 
Xtliopn.  [LrtiOPA.]  It  bss  the  power  of  throwing  its  shell  about 
in  an  aitnordtnary  manner,  either  in  defence  or  to  remove  obstruc- 
tiona,  continuing  at  the  aaine  time  fixed  by  ite  foot.  Probably  this 
singular  motion  is  sDinetimes  oocaaioned  by  a  minute  apeoiea  of 
Bifado  {Oordiut  inqaiiintu,  HiiU.,  '  Verm.')  which  infests  this  and 
many  other  freeb-water  teetAceous  animala;  twenty  or  more  may 
be  aeen  adhering  to  ita  aides  like  slender  white  fllamenta." 

Limnaa  [lAmntju,  LimnaaM,  Zytnium). —Animal  of  oval  farm,  mote 
or  less  spiral ;  bead  fumiabed  with  two  flattened  triangular  tentacles, 
carrying  tbe  eyaa  at  tbair  baae,  on  the  internal  aide  ;  mouth  furnished 
with  an  upper  pieoe  for  mastication,  aurmounted  by  a  sort  of  very 
short  veil ;  foot  oval,  bilobatad  anteriorly,  narrowed  poeteriorly ;  oriBoe 
of  the  pulmonary  cavity  on  tha  right  aids,  on  tbe  ooUar,  in  form  of  a 
furrow,  and  capable  of  being  covered  by  a  fleshy  appendage  which 
borders  it  below ;  anus  on  the  aide ;  organs  of  generation  diatant, 
the  orifioe  of  the  male  intromiaaive  organ  being  under  the  right 
tentacle,  and  that  of  tha  vagina  at  the  entry  of  the  polmonaiy 


wide,  oval, 
on  acooui 

_.„  ._  — -  , „ , le  ooliunella  an  obliqn . 

plaiC     (Rang.) 

JL  Deshayes  observes  (last  edition  of  Lamarck),  that  tbe  animal  of 
Lvnuuta  preaento  peculiar  oharaotera.  On  the  head  are  two  triangular 
tentacle*  very  much  enlarged  at  the  base,  and  having  tbe  eyes  rather 
projecting  on  the  upper  and  intonal  part  of  that  baasL  The  bead  !• 
largeandflattenedgseparatedframtfaafaat  by  aahaUowfuiTow.  Tha 
foot  inclines  to  oval,  terminated  in  a  point  posteriorly,  and  delicate 
and  flattened  on  ths  sides.  Tbe  mantle,  oloaed  anteriorly  and  nairow, 
forma  a  sort  of  collar,  as  in  tha  BtUca.  Theiv  ia  a  gnat  cavi^ 
behind  ita  bord«r.    The  upper  wall  of  thia  cavity,  delicaU  and  trans- 


pannt,  is  covered  on  its  internal  surface  by  a  veiy  weU-deTaloped 
vascular  net-work,  destined  for  raapiration  :  it  is  near  the  apertiLrV 
of  ths  mantle,   and  a   littls  below  it,  that  tbe  orifioe  of  the  anus 


Fnah  waten,  especially  tboae  which  are  atagnant,  are  the  resort  of 
tbe  XimniT'F;  in  sncb  aituationa  they  abound,  feeding  on  the  aquatic 
planta  on  whoea  atema  they  creep,  and  coming  to  the  aurface  to  rtspirs 
the  air.  Hare  they  may  olten  he  seen  in  a  reveised  poaition,  and 
probably  maintaioed  in  it  by  the  air  in  the  branchial  cavity.  Like 
the  Phyta  they  have  the  power  of  locomotion  when  so  situated,  and 
may  be  obeervrd  msving  their  ventral  disc,  as  if  they  were  employing 
it  against  a  solid  surface,  whereas  tbe  animal  only  touches  an  extremely 
thin  lamina  (so  to  speak)  of  water,  which  offers  sufBcient  reustanos 
far  its  progression.  In  tbe  reprodnotion  of  the  species  tbe  animala 
are  employed  somewhat  differently  from  the  HtHcukc  and  LinacidiE, 
though,  like  them,  each  individual  is  fumisbfd  with  both  male  and 
female  organs  of  generation;  for  the  asms  lAvmaa  ia  capable  of 
sarvijig  at  tha  same  time  aa  a  mala  for  a  eecond  and  aa  a  female  for 
a  third,  and  by  this  connection  of  one  individual  with  two  others  a 
oontinuona  chain  of  aame  length  is  not  uofrequently  produced. 
No.  S313  of  tbe  fifth  or  allotriandrous  aeries  of  preparatiooa  illus- 
trating tbe  principles  of  generation,  in  the  museum  of  tha  Royal 
College  of  Surgeons  in  London  ('  Catalogue,'  vol.  iv., '  Physiological 
Seriea'),  exbibita  ths  aoft  parts  of  the  generative,  anal,  and  respiratotj 
oilSces  of  ZwHuni  itagnaiit,  and  shows  how  this  Qastropod  differs 
from  the  Limacida  and  Hdicuta  in  the  aeparation  of  tbe  above- 
mentioned  oriftoea  from  one  anatber.  The  number  ot  eggt  ia  very 
great,  and  they  are  deposited  on  stones,  stems  of  vegetables,  Ac.,  in 
elongated  masses  enveloped  in  a  glairy  substance,  which  is  said  to 
increase  in  proportion  to  the  devslopment  of  tha  embryoea.  For 
details  on  the  reproduction  and  ambiyogeny  of  theae  Hollusos 
refer  the  rcskder  to  tbe  works  of  H.  Pfeiffer  and  of  H.  Dumor- 
;  also  a  paper  by  Ur.  Hoff  in  tha  '  Transactions  of  Hicrosoopical 
aooiety,'  185i. 

The  recent  species  are  oomarous :  Lamarck  reoordsd  twelve,  iocJud- 

gZ.  colwniuru^  which  is  eonsldered  to  he  ta  Aekatina ;  Deabayea, 
the  last  edition  of  Lamarck's  '  Hiatoire,'  haa  added  eight  mor* ; 
Bean  and  Troscbel  have  each  added  one. 

L.  itagnaiit.  This  ia  Hiiix  itagnaiit,  Linn. ;  Buecimtn  tlagHoU, 
Hull ;  and  JJtUimiu  itagnaiit,  Brug.—Sbell  ovate-acute,  vantricoae, 
tbin,  pellucid,  aubetriated  longitudinally,  of  a  homy  colour;  tbe  last 
whorl  subangulated  above;  the  spire  conico-subulata ;  the  apertun 
laiga. 


a,  the  animal  In  tli 


I  at  eggs,  mainlatd. 


Montagu  obssrvea  that  it  ia  frequently  covered  with  a  green  api' 
dormia,  and  aometimea  a  concreted  stony  matter  that  almost  qbliteratas 
tha  upper  voluUons ;  he  adds  that  aoms  aathors  have  made  thia  shell 
into  two  or  three  spedss,  apparently  from  siae  only. 


MT  LIHN.CAD£. 

It  ia  round  in  tbs  fresh  iluggUh  or  Etagnant  w>ten  of  Eoglind, 
Fimnce,  &a 

L.  awimlana.  Tbla  ia  Hdix  aurieviaria,  Linn.;  Saeeintuit 
Attrienla,  HiilL ;  Snlivnu  auneubniu,  Brug. — Shell  ampulUoeoiu, 
Tentricoae,  onUs  thio,  tmupBreat,  of  ■  bomy  colour,  marked  vitli 
Tery  dalioite  cIo«s«et  longitudinal  >trin ;  the  apire  verj  short  and 
aouminatad. 

It  oocura  in  the  same  placca  irith  L,  iti/gnala. 


P.  fonlinaiu. 
P.  hyjuiontm. 
Plaimrbii : — 


L.  BunuUi. 
L.  itagiudit. 
L.  tnatendatitt. 
L.  gUAer. 
L,  paltitlri4. 
L.  glulinotuM. 
L.  tHvoIufttt. 

A.  JIuviatUit. 


P.  loctufru. 


Fouii  Limmrada. 

Planorbit. — JL  De  Blainville  (' Halacologie'}  tnentiotu  the  number 
of  foHil  Bpeciea  >»  four  or  Stb,  adding  that  Delraace,  irho  increases 
the  Qmnber  to  eighteen,  acknavledges  that  the  fossil  state  of  some  of 
thsm  is  daabtful ;  he  notici'S  four  aa  aualogrKa.  Ur.  G.  B.  Sowerb; 
('Oenen')  BtatM  that  seTersl  fossil  apedeti  abound  in  the  diatinctl; 
frcah-water  atnU  of  the  lele  of  Wight  and  the  neighbourhood  of 
Fkriv,  iiher«  they  are  veiy  abundant,  and  accompanied  b;  aa  great 
a  profumoa  of  Limrura  and  soma  other  decidsdlj  fresh-water  shalls. 

Lamarek  recorda  only  three  fossil  spcdaa.  nor  does  he  mark  any  of 
ths  recent  apeoies  as  occurring  in  a  fossil  state.  H.  Deabayea,  who  in 
his  Tables  (LyeU)  makes  the  number  of  apeoiea  2S  liTing  aad  2S  fossil 
(tertiary),  records  in  the  sanie  place  the  PtanorbU  CDmeiu,  P.  margma- 
tw,  P.  tarinaitu,  P.  ipirorKt,  and  P.  nitiiltii  u  both  litini;  and  fcaail 
(tertiary).  We  cannot  find  P.  fflorj^naliu  is  Lamarck'B  Gnt  editioa 
nor  in  Uiat  edited  by  H.  Deahayn  (torn,  liii.)  in  1838,  sioept  aa  a 
synonym  to  P.  eomplmiatiu.  In  this  last  work  the  following  reoent 
Bpedea  are  marked  by  JL  Deshayes  bb  occurring  in  a  fonl  state  : — 
P.  oanuM,  P.  tpirorbu,  P.  vortex,  P.  amtortitt,  P.  ntftdai,  P.  ampliy 
natui,  and  Zeueailema,  on  the  authority  of  H.  BoaiUet;  and  the 
numbar  of  foaail  apedea  is  made  to  amount  to  nine.  Dr.  Fitton,  in  hia 
'  Stiatigraphical  and  Local  Distribution  of  Fossila,'  in  the  strata  below 
the  ch^k,  noticas  an  indistinct  species  of  Planorbu  (Purbeok,  Oxford- 
shire and  Bucka). 

Pigta. — H.  De  BIsJnTiDe,  in  hia  'Halacologie,'  states  that  it  would 
appear  that  no  PKyvt  had  at  the  time  of  hia  pabUcation  been  fonnd 
foaaU.  H.  Dealuyei  in  hia  Tables  (Lyell)  givea  the  nnmber  of  apeciw 
aanine  living  and  one  foeail  (tertiary) :  in  the  laat  edition  of  I^marck 
the  number  of  recent  species  givea  ii  ten;  but  the  number  of  foaail 
■pBCiea  ia  the  tame  as  that  aUted  in  the  Tables. 

JAnuwea. — IL  de  Blainnlle  ('  Ualacologie')  remarka  tliat  if  it  were 
clear  that  the  apeciea  of  llua  genoa  eatabliahed  by  geotogiatB,  and 
anang  othem  by  MoiTa  Lamardc,  Btard,  Brongniart,  Sowerby,  and 
De  Fill  null  were  true,  there  would  be  at  leaat  twenty  fossil  apedea  in 
France  alone;  but  he  adds  that  H.DefrancedoeaDot  oarrythenumber 
fnrther  than  ten,  two  of  which  {fh>m  the^Plaiaantin)  are  analogues 
according  to  BrocchL  Mr.  G.  B.  Sowerby,  who  unites  the  genera  Phyta 
and  XtmuM,  obeervea  (' Genera')  that  seTsral  fossil  spedee  of  this 
senna  occur  abundantly  in  company  with  rarioua  Paludina  and 
PUmvrba  in  Uia  fresh- water  formationa ;  theae,  he  adds,  occur  in  the 
Bsighbourhood  of  Paris,  and  in  the  upper  and  lower  of  these  forma- 
tions at  Ueadon  Hill,  and  in  other  parte  of  tiie  Isle  of  Wight.  Be 
alao  fonnd  them  sparingly  "in  the  mixed  stratum  commonly  called 
the  Dpper  Marine  Formation,  between  the  two,"  but  he  belierea  that 
they  do  not  oocnr  in  any  other.  Lamarck  noticed  but  one  apedea  aa 
fosdl,  namely,  XimiKia  fxijwtrii,  tbia  being  in  his  opinion  really  the 
anah^ne  of  Uie  recent  epvam  of  that  name.  H.  Dedwyat  In  bis 
Tablea  (LyeU)  giTea  the  number  of  .URHMtEaafiftven  linng  and  twenty- 
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eeren  fossil  (tertiary),  and  the  spedea  Z.  ptngra,  L.  amncalaru, 
L.  rivaXv,  and  L.  po/wfru  aa  both  liriug  and  fossil  (tertiaiy).  In  Uw 
laat  edition  of  Lamarck  the  following  recent  apedea  are  ""■**^  bj 
him  aa  alao  occurring  iu  a  foasil  state  :— J.paini<rit,  L.  oaala,  L.  ftngm, 
and  L.  nxmita.  L.  aitricvlana  ia  not  marked  as  fossil  in  this  editioo, 
and  we  do  not  find  L.  riralit  as  a  spedaa  in  eithor.  The  number  of 
itrictly  fossil  species  recorded  in  the  laat  edition  of  Lamarck  is  eleren, 
and  in  tiiat  edition  V,  Deshajes  remai^  that  a  anfScieotly  great 
number  of  Limnaa  are  fonnd  in  a  fossil  atate,  but  that  up  to  the  tinw 
when  be  wrote  no  species  waa  recorded  in  the  beda  below  Uw  tsrtiaiy, 
and  CTsn  in  these  the  Limmaa  only  ^ipw'  i"  ^^  lower  frsab-watec 
atiBta.  They  ahow  tbemadves,  he  adds,  in  the  upw  beda  of  the  Paris 
Calcaire  Qroasier,  and  are  also  rseogniaed  in  neany  all  the  I*ciistriiiB 
deposits,  not  only  of  the  Pariiian  epoch,  but  also  in  the  two  groat 
tertiai-f  grouna  that  surmount  it  Dr.  Fitton,  in  the  table  abore 
i]uoted,  records  a  lAwuuca  (with  a  nota  of  intanwation)  aa  oocuiring 
in  the  Purbeck  atrata,  OifOrdeliir«,  in  the  malm,  Qaraington. 

Dr.  Laa,  in  liis  '  Contributioos  to  Geology'  (8to,  Philadelphia, 
1S33),  notices  the  tufaceoUB  lacustrine  formation  of  Syracuse,  Onandaga 
county.  New  York.  He  found  the  subetntum  which  lined  the  side 
of  the  canal  to  oonuat  of  a  calcareous  marl  of  a  wbitiah  cidour,  bor- 
dering on  ttiat  of  aahes,  friable,  and  rather  aott  to  tha  tourfa.  A 
aubsequent  analyaia  by  Profeasor  Tsnniem  proved  it  to  be  nearly  pim 
carbonate  of  Uma.  Numeroua  perfect  spacimeos  of  the  genera  Xiauiaa, 
Phgta,  Paisdina,  and  Atityhu  were  obtained,  all  being  analogoua  to 
the  apeciea  inhabiting  at  that  time  the  freab-watere  ol  that  region ; 
and  Dr.  Lea  atates  that  it  waa  evident  that  the  deposit  waa  caused  by 
tha  drainage  of  the  lake.  Ths  apedmeni  were  found  to  be  com- 
plstaly  bleached,  and  were  generally  in  an  unbroken  state.  "  A 
lacustrins  formation  of  so  reoent  a  nature,"  sayii  Dr.  Lea  in  continua- 
tion, "  aa  this  appears  to  be,  is  not,  I  believe,  of  frequent  oOBurrencei 
It  is  the  result  however  of  one  of  those  caiaea  which  bi«  now  in 
action ;  and  another  instance  might  be  mentioned,  in  which  the  effect 
of  this  cause,  though  striking,  baa  not  advanced  to  that  period  when 
it  would  make  a  finialied  depoait ;  I  mean  the  small  lake,  or  pond, 
in  Sussex  county,  New  Jerasy,  well  known  by  ths  descriptive  nama 
of  Milk  Fond.  Here  conntlees  myriads  of  bleached  ahella  of  tha 
families  Lj/mnaana  and  PtruttnioKa,  analogoua  to  tbs  spedee  now 
iobabitiog  the  adjacent  watan,  line  and  form  the  shores  of  the  whole 
circumference  of  tha  lake,  to  tiu)  depth  sod  breadth  of  many  fathoms. 
Not  having  visitad  this  intereating  lake  myself,  I  repeat  what  has  been 
communicated  to  me  by  intelligent  sdentific  friends  who  have  examined 
it,  and  on  wboae  report  the  most  implidt  relianoe  may  be  placed. 
Such  ia  the  quantity  of  bleached  shslls  now  remaining  thsre,  that 


of  to 
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could  be  obtunL-d  if  any  useful  purpose  required  the  removal  of  them. 
For  agricultural  purposss  this  masa  might  prove  of  great  utility.    One 

friend,  I  remember,  mentioned  to  me  that  be  had  obtained  a  sharp 
pointeil  pole,  whidi  he  inserted  ten  or  twdve  feet  perpendicularly 
into  the  mass,  on  the  abore,  near  to  the  edge  of  the  water,  without  iu 
having  paased  through  it.  As  far  aa  can  be  ascertained,  this  mass 
seems  to  form  the  whole  basin  of  the  lake,  and  it  may  at  some  future 
and  perhaps  not  far  distant  period  form  a  tufaceous  lacustrine  deposit 
similar  to  that  ot  Syraouaa." 
LIUNORIA.     [iHOFODi.] 

Planta  belonging  to  the  natural  ordo' 


LIHO'NIA,  a  genui 
Attrantiacete,  so  called  1 
Leemoo,  of  the  Lemon 
by  Dr.  Roxburgh  have  I 
spedes  still  included  i 
probably  requi 


longing  t 
original  Indian 
Several  of  tiioae  described  nndsr  this  genus 
a  referred  to  JfoIoiUia  and  (S^WMSiH.  The 
rather  heterogeneous  in  nature,  and  will 
further  separation.  Aa  moat  of  the  fiunily  abound 
the  leaves  of  some  of  the  Limonias  are  fragrant, 
and  the  fruit,  though  small,  of  L,  addutima  and  L,  ereHtlata  is  very 
add.  JU  latirtBla,  referred  to  this  genua  by  Dr.  Watlich,  iu  bis 
'  Planto  Asiat,  Rar.'  t  2*6,  ia  remarkable  aa  ths  only  plant  of  thia 
family  found  on  the  tops  of  cold  mountains.  Ths  psopls  of  the 
Him^yss,  remarking  its  highly  fragrant  leavea,  fancy  tiiat  it  is 
by  feeding  on  them  that   the  musk-deer   acquirM  its  strong  and 


LIMPET,  FBE8H-WATEH.    [AlfOTLra.] 

LIMULU3,  a  genua  of  Animals  beloaging  to  the  order  OnMteta, 
and  which,  on  aooount  of  ita  anomaloua  <£aracten,  M.  Milno-Edwarda 
plaoed  in  a  family  by  itself,  which  he  called  Xip&otura.  He  arranged 
theae  at  the  end  of  lus  system,  next  to  the  lactorial  Cruataoeans.^He 
observes  that  tbs  angular  animals  which  compose  this  small  group 
are  so  remote  from  all  the  other  Crustaceans  that  some  naturalists 
have  been  inclined  to  exclude  them  altogether  from  that  class,  and 
arrange  them  among  the  A  raehnida,  and  that  in  entirely  rejecting  this 
opinion  it  bacomea  necesasry  to  isolate  them  tt  muoh  aa  ponble,  and 
to  form  a  particular  sub-olan,  which  ia  oonnaetad  with  that  of  the 
BraHehJopoOa  and  that  of  the  Trilobitti,  hut  is  distfaiguished  froai 
those  Crustaoeana  and  all  the  other  animals  of  the  ssme  clan  by  the 
chaiaoter  of  ita  organisation.  The  natural  poution  then  of  theae 
Xiphosures  should,  in  ths  opinion  of  H.  Uilne-Edwardi,  have  been 
near  ths  Bratiohiopod^  but  he  haa  preforred  the  plaoa  wbioh  he  haa 
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■Mignad  to  Uiem,  in  order  t}iiit  hs  might  not  break  the  ooimeotion 
which  tmitaa  all  ths  HmiiUatfld  CnutMnuu. 

Tha  body  of  tbMa  aiiinwla  U  dflwribod  b;  H.  Hilne-Edmrda  u 
compoaed  of  thraa  portioiu — ■  oaphklothoraz,  an  abdomsn,  and  a 
tail :  the  two  flnt  portiona  are  each  ooTsred  by  a  hoiuy  ihield,  and 
the  third  aaaamea  the  fonn  of  a  long  itiJetto.  Tbe  oephalo-thoraoic 
buckler,  which  repreaaota  the  canpacB  of  Aptu  [BdOOULTra]  and  of 
the  snp^or  Cnutaceana,  ia  tbe  largeat :  it  ia  conyer  above,  coDoare 
below,  and  rounded  in  front  and  oa  the  aides,  whilat  poateriorly  it  ii 
deep];  notched  for  the  reception  of  tha  baae  of  tbe  abdomen.  On  its 
npper  mrface  ia  an  uoequal  apaoe,  slightly  or  not  at  all  convei,  whioh 
ia  circumacribed  in  front  and  on  the  aidea  by  two  curved  ci^eta,  and 
oocupiaa  behind  the  whole  length  of  tbe  atraight  portion  ot  the  poete- 
rior  border  articulated  with  the  abdomen.  This  apaoe,  which  may  be 
lermed  the  occipital  region,  is  aubdivided  longitudinally  into  three 
lobea  by  two  farrovi  which  curre  inwarda  anteriorly;  and  on  tbe 
median  [obe  may  be  alao  remarked  a  median  ridge  or  elevation  more 
or  leaa  diatind^  at  the  anterior  extremity  of  wbwh  ia  a  email  amooth 
tuberale  having  Vbe  aapeot  of  a  atemma,  and  on  each  nde  of  whioh  in 
fact  ia  a  very  email  amooth  eye.  Thia  oonfonnation  led  lAtreille  and 
atbeia  to  attribute  three  atemmatA  to  theee  anjnip)*,  Towards  the 
middle  and  on  the  outaide  of  tha  lateral  ridgea  wbioh  oircunuoribe 
the  occipital  regien  on  each  aida  are  aitoated  the  oompoaite  syea, 
whiob  are  of  an  oval  form,  and  exhibit  hexagonal  dlriaiona  on  their 
tranaparent  cornea.  The  anterior  and  lat«nl  or  marginal  region  of 
tbe  cepholo-thonuic  backler  forma  in  front  and  on  tbe  aidea  a  very 
inclined  plane,  and  preaente  notiiing  remarkable;  the  only  point  that 
roquirea  notice  ia,  that  poateriorly  it  ia  prolonged  beyond  the  ocoipital 
re^on,  ao  aa  to  oonatitute  on  eaoh  aide  a  aort  of  horn  directed 
backwaida. 

The  aeoond  buckler,  or  abdominal  portion  of  the  body,  ia  moch 
leaa  wide  than  the  preceding,  but  long  alao,  and  of  an  inequilateral 
hexagonal  form,  whoao  poaterior  border  ia  more  or  leaa  concave.  Itn 
aoterior  border  ie  artioulatal  wiUi  the  posterior  border  of  the  occipibal 
region  of  the  carapace,  and  ita  latenvanterior  edges  oorreapond  to  tbe 
obliqae  borders  by  which  tbe  marginal  n^on  of  tha  aome  buckler  is 
terminated  behini  The  Uteio-poaterior  border*,  which  are  in  general 
longer  than  the  preceding,  form  with  these  laat  a  very  obtuse  angle, 
and  preaent  a  aeries  of  eight  teeth  aepaikted  from  each  other  by  six 
deprenioDs,  in  each  of  whioh  ia  inserted  a  lat|^  moveable  ipine  whose 
pointie  directed  backwarda.  Above,  thia  abdominal  buckler  ia  convex 
and  divided  into  three  lobea,  of  which  the  two  lateral  are  very  itige, 
and  tha  median  lobe  narrowed  behind  and  separated  ftom  the  preoading 
by  two  rowB  of  email  depreasiona.  From  Uie  middle  of  the  poaterior 
border  of  thia  aecond  portion  of  the  body  aprinjis  a  long  etylifoim 
piece,  which,  being  aituated  above  and  behind  the  anue,  ehould  be 
"       *  a  the  analogue  of  tbe  caudal  ring. 


the  rtat  of  its  extent  tha  oephalo-thoracio  buckler  is  deeply  excavated 
for  tha  lodgment  of  tha  feet.  Tbeae  lost  immediately  eumnmd  the 
buccal  aperture,  and  are  so  dispoeed  that  their  baailary  joint  peribrma 
the  funddons  of  the  mandibles  and  Jawa  of  the  ordinary  crustaoeans, 
whilst  their  internal  branch  ia  elongated  in  order  to  conatitut«  on 
ambulator;  and  prehenaile  member :  there  are  six  pain  of  these  feet. 
Tbe  flrat,  termed  Ifandiblea  by  Fabridus  and  Latreille,  and  Palpa  by 
Cuvier,  are  much  amaller  than  the  others,  and  ntuated  before  the 
mouUi,  near  the  median  line :  they  are  inserted  on  an  nnaquol  mem- 
)»ano(u  eminence  which  fulfils  the  funcijons  of  a  labcum,  and  are 
composed  of  thne  joints,  the  two  lost  of  which  are  disposed  ao  aa  to 
constitnta  a  claw.  The  four  following  pairs  ot  feet,  or  rather  jaw- 
feet,  much  resemble  aadi  other,  and  are  each  composed  of  six. joints : 
the  first  of  these  joints  iaveiylarn  add  terminates  on  the  inside  by 
a  lamellar  prolongation,  armed  wita  strong  afunes,"  and  perfonniag  Hw 
function  of  a  jaw  ;  there  ia  also,  under  its  internal  and  anterior  angle, 
a  small  moveable  piece.  The  eucoeeding  joints  oonatitute  an  elongated 
and  sliQhtljr  rfimpinnndi  foot;  and  in  tile  females  the  penultimate 
joint  ia  prolonged  below  the  last,  so  aa  to  form  with  it  a  claw  with 
equal  branches :  this  is  eometimee  the  same  in  the  male ;  but  in  some 
spedea  of  Limiili  this  aort  of  hand  is  wanting  in  the  feet  of  tha 
second  and  third  pair,  tbe  prolongation  representing  the  immoveable 
finger  not  being  developed.  The  sixth  pair  of  feet  differs  much  tnaa 
the  preoeding  :  their  boeilary  joint  ia  larger,  terminatoa  on  the  intanial 
vide  in  a  toclhed  surfaoe  beonng  some  resemblance  to  that  of  a  grind- 
iog  mandible,  and  carriaa  at  ita  external  angle  a  flabelliform  appendage. 
Sometimes  there  exists  a  small  lamellar  appendaga  at  the  extremity 
of  the  fourth  joint,  and  the  next  joint  carnes  on  its  anterior  border 
nLHuy  of  those  subfoliaoeous  and  elai^^Oad  lamiow  whieh  hide  nearly 
entirely  the  succeeding  joint,  aa  wall  as  the  small  didaetylous  hand  whioh 
terminataa  it  Lastly,  between  the  base  of  these  feet,  at  the  posterior 
part  of  the  thorax,  are  two  small  Ismellor  pieces  which  are  obtuae  at 
the  end,  and  furnished  with  apines,  which  aaem  to  be  the  vaatigsa  of  a 
seventh  pair  of  limba.  Tbe  abdomen  is  hollowed  out  into  a  rather 
deep  cavity,  which  is  very  analogous  to  that  in  Spliirrovta  and  maoy 
other  iiopocla.  In  this  cavity  are  lodged  the  abdominal  lUie  feet  and 
the  branohia  fixed  to  their  posterior  sorboe.  There  are  ux  pairs  of 
theae  membera,  but  the  most  anterior  ara  not  diatinct,  and  are  united 
on  tbe  median  line,  ao  as  to  oonitituto  ft  gnat  foliaoeona  and  nsariy 
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cironlar  volve^  but  which  ia  truncated  anteriorly,  and  whioh  entirely 
covers  the  eucoeeding  &lse  feet :  in  each  half  of  thia  operculum'are  to 
be  distinguished  one  or  two  baailary  pieces  and  two  terminal  laminn, 
which  represent  the  two  branches  which  ordinarily  terminate  these 
organs  :  one  of  these  pieces,  ntuated  near  the  me^an  line,  is  email, 
and  separated  from  that  of  the  oppoaite  aide  by  a  fiaaure  ;  the  other 
ia  vary  large  :  finally,  on  the  soperior  or  poaterior  aurface  of  thia 
fint  pair  of  false  feet  the  two  orifices  of  generation  ore  found.  The 
succeeding  false  feet  are  equally  foltacaous,  and  united  on  tbe  median 
line  throughout  the  whole  extent  of  their  baailary  pieae ;  but  tha  two 
branohes  which  terminate  each  of  theae  organs  are  free  and  more 
developed.  The  internal  branch  is  composed  of  two  joints,  the  first 
of  which  is  quodrilatersl  and  elongated,  the  second  foliaceons  and 
ovaL  The  external  branoh  is  repreaented  by  a  very  wide  lamina, 
which  is  rounded  externally,  and  resembles  that  of  the  opeicnlnm. 
The  two  external  thirds  of  the  posterior  surface  of  the  hanlaiy  po> 
tion  of  these  Itmbe  are  occupied  by  a  great  gill  formed  of  a  ooiuidar* 
able  number  of  lamina,  or  rather  of  cutaneous  folds,  dispoaed  trans- 
versely, and  piled  one  on  tha  other  like  the  leaves  of  a  book.  These 
leaves  adhere  to  the  false  feet  throughout  the  length  of  their  basa 
or  anterior  border,  and  are  free  in  tbe  rest  of  their  extent,  They  ara 
triangular,  with  a  curved  border,  and  increase  in  sice  from  tha  upper 
extremity  of  the  branch  to  its  base,  so  sa  to  give  to  thia  laat  the  form 
of  a  pyramid,  tbe  peeterior  ridge  of  which  ia  curved,  the  two  free 
surfooea  convex,  and  the  baae  rounded.  Tha  free  edge  of  each  leaf 
ia  fumished  with  a  small  horny  band  destined  to  sustain  it,  but 
throughout  the  rest  of  their  extent  theae  folds  are  membranous :  there 
ore  about  150  of  them  in  each  of  the  first  pair  of  gills,  and  a  few 
gills ;  tha  last  has  only  ri>out  130. 


Limulm  IMmtmtit,  redosed  0Be.Jimrtli,  ind  seen  tna  aoovs. 
B,  potitian  at  the  Iwo  smooth  ejes ;    i,  i,   Istenl  composlts  S7*b  ;    i,  t, 
reapirslory  spertarea, 

Tha  mouth,  aituatad  towards  the  posterior  third  of  the  lower 
surfaoe  of  the  cephalo4horaoia  buckler,  is  surrounded,  as  has  alraodr 
been  noticed,  by  tbe  feet,  the  baailary  joint  or  haunch  of  whioh  it 
armed  with  spines  or  teeth  and  dispoaed  ao  aa  to  serve  for  the  woit 
of  mastication.  Thia  apertnre  is  infundibuliform,  and  continued 
with  the  digestive  tube,  which  is  directed  at  first  directly  forward, 
then  curves  upwards  and  backwards,  and  proceeds  in  a  direct  line  to 
the  extremity  of  the  abdominal  buckler,  where  it  preeents  anew  a 
small  enrratnra  in  ita  course  to  the  anus.  The  first  portion  of  this 
canal,  directed  forwarda  and  aituatad  below  the  inteatiae,  oonstitutea 
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the  CMOplugui:  it  ii  narrow,  rather  long,  and  fumiabed  intenull; 
vith  JAflgitudiiial  pUiU.  The  Btomacli  u  repceseDted  b;  tbe  ciirTed 
aad  aatarior  portion  of  this  ume  tube ;  it  ii  mull  and  directsd 
TarticftUyi  it*  walls  u«  vary  fleali;,  and  paokarad  (fronjAei)  mtanuUl; ; 
■U  internal  fomw  gapantea  it  from  the  (saopha^ua,  and  iU  py loria 
■zlrami^  adTauoai  in  form  of  a  oooe  in  tha  catity  of  the  inUatine, 
■0  aa  to  oonatitut«  a  apeciaa  of  valvule.  The  thuil  portion  ot  tha 
i  tube  ocaupiea  naarly  the  whole  length  of  the  body,  aod 
ta  the  duodenum,  or  ohjlifio  ventride ;  it  ia  cylin^cal, 
etnught,  and  baa  towarda  ita  two  extremitiea  aome  tisnareraa  folda  of 
the  internal  membrane,  and  more  or  leaa  projeotiog  papilla.  On  each 
aids,  a  little  above  the  level  of  tbe  mouth,  are  two  email  oiroular 
orifices,  wbioh  belong  to  tlie  biliary  apparatus,  and  ita  porterior 
extremity  is  suddenly  ooutraeted  iu  order  to  its  oontiuuatiou  with  Uie 
lourth  portion  of  the  digestive  tube,  which  may  be  oooaidered  aa  tha 
inteatinum  rectum.  It  ii  very  abort,  plaited  longitudinally  in  ita 
iotarior,  and  ourved  downwarda  at  ita  eitnmity  in  order  to  reaoh  the 
anus,  wliioh  is  situated  in  front  of  the  insertion  of  the  caudal  sword. 
Crba  Uver  fllli  in  the  oephalo-thoiBx  the  apaoe  situated  between  the 
inteatine  and  the  musoua  of  the  feet :  it  extends  also  into  the  abdo- 
IDHI,  and  is  oompossd  of  blind  and  contorted  oanali,  which  are  con- 
tinued wiUi  the  ezoretoiy  conduits,  the  four  trunks  of  which  open 
in  the  anterior  part  of  the  daodeDum. 


T.TMni.ua.  I'-T 

The  heart  beam  much  rcaemblaiioe  to  that  of  the  Sgitilia.  [Stoha- 
fodl]  It  is  a  long  dorsal  vessel  with  fleshy  walls,  which  present  on 
each  side  seven  transversa  apertures  fumiahed  with  valvule!,  and 
which  give  origin  to  various  arteriea. 

The  nervoua  ayatem  consists  in  a  medullary  ring  which  surrounda 
tha  ceaophagua,  gives  origin  to  the  oephalo-thoracio  nervea,  and  ia  con- 
tinued backwarda  with  a  (tout  cord,  from  the  posterior  part  of  whioh 
tha  abdom^ial  nervaa  spring. 

Tbe  organs  of  genention  open  eitsmally  by  the  aperturea  at  the 
baae  of  the  iirat  pair  of  false  feet.  In  the  female  theae  oriGoea  each 
oommonioate  wiUi  an  oviduct,  which  when  arrived  in  the  thorax  is 
divided  into  two  braochea,  tha  ramificstions  of  which  constitute  the 
ovBiy  and  embrace  the  liver.  In  tha  male,  in  place  of  the  vulvB, 
there  is  a  small  cylindrical  penis.  {'  Histoire  Naturelle  dea  Crustacfi ' 
1S40.) 

Such  is  tie  statement  given  by  M.  Milne-Edwards  of  tlu  organisa- 
tion of  this  highly  interesting  fonn. 

Professor  Owen,  in  his  '  Huaterian  Lectures'  (1843),  has  drawn 
attention  to  certain  points  in  tbe  atmcture  of  these  auimala. 
He  states  that  the  XtpAcmro,  typified  by  the  Linudat,  at 
Molucca  Crab,  have  tbe  iiead  and  thorax  more  completely  blended 
together  than  in  tbe  true  creba,  which  they  resemble  in  the  general 
form  of  the  body ;  but  that  they  are  peculiarly  distinguished  from  all 
otlier  (>iut(K«a  by  having  the  office  of  jaws  per.'ormed  bj  the  fint 
joint  of  tlie  thoracic  legs,  wbicb  aurround  tiie  mouth.  The  lai^ 
cspbalo-thorado  segment  is,  be  remacka,  protected  above  and  laterally 
by  an  expanded  oreaoentic  ahield  obacurelj  divided  by  two  longitudi- 
nal impreasioas  into  three  lobea,  supporting  tha  organs  of  visiao  on 
their  highest  part.  The  tergal  parts  of  the  segments  of  tbe  second 
division  of  tbe  body  ore  also  blended,  he  oiuerTee,  into  one  trilobate 
clypeifonn  ^iece,  their  original  separation  being  iudioated  by  the 
branchial  fissures,  and  the  number  of  the  s^ments  by  that  of  the 
lamelllform  appendages  attached  to  their  inferior  surface.  The  termi- 
nation of  the  intestine  beneath  the  last  segment  of  the  second  division 
of  the  body  of  tbe  LimiUta  proves,  in  Professor  Owen's  opinion, 
that  division  to  answer  to  the  abdomen  in  tbe  Matacealraca ;  but 
admitting  tbe  sessile  eyea  to  indicate  a  distinct  segnient,  not  mote 
than  sixteen  segmenle  con,  he  nmaiits,  be  determined  by  tha 
wpendagea  to  enter  into  the  composition  of  tbe  entire  crust  of  tha 
Ziffiuliu,  incduding  the  sword-shap«d  appendage,  whioh  is  analogous 
in  tha  Profeaaoi'B  view,  to  the  last  or  post-anal  ssgment  of  the 
hitler  Onulacta,  and  conHiata  of  a  single  modified  ssgment 

Profeaaor  Owen  then  adverts  to  the  small  EiUemioitmea,  in  which 
the  number  of  the  tlioraoic  and  abdominal  a^ments  generally  exceed* 
that  in  the  Malaeailraca,  and  adduoea,  aa  an  example,  the  SrantA^ml 
(CAwwepAalM)  tiayaalw  [Bkakchiopod*  ;  CHiBOOEPKiLDa],  which  ha* 
eleven  tiioracic  segments  and  nine  abdominal  or  caudal  rings,  beaidet 
a  distinct  head  protected  by  a  thoracic  shield.  In  the  iiaum,  in  which 
this  shield  is  developed,  as  in  Osfprii,  DajAnia,  and  other  JlHlomoilraca, 
to  the  extent  and  in  tbe  form  of  a  bivalve  ahell  enveloping  tha  whole 
body,  the  number  of  thoracic  and  abdominal  segments  excaeda,  he 
remarks,  twenty-four. 

These  obaarvations  relative  to  the  segments  of  Uie  Cmttacta  are 
interesting  when  considered  with  reference  to  a  race  of  tiiat  clasa  of 
which  no  living  analogue  exists;  and  he  thus  points  out  the  value  of 
this  part  of  their  cowinnation  as  applicable  to  tbe  subject ; — 

"  The  distinction  between  the  EntomoitriKa  and  the  MalacoMlraea 
in  the  nnmtier  of  the  segments  of  tbe  body  ia  of  the  first  importance 
in  determining  the  affinities  of  the  ancient  extinct  Crtittacea  colled 
Ti'ilobiiei.      These  remarkable  animals  were  nlmost  the  sols  rrpre- 


n  fton  bcloir.    d,  frontal  portion  of  tha  oara 
ttoni  pair  of  feet ;  i,  liith  pair  of  feet ;  *,  abdomen : 
:d  if  the  flnt  pair  ot  fslie  feet,  and  coverhiB  Uu 
IB  feet )  f,  brancblB,  or  [Uls  ;  A,  candal  itjlet,  or  ilpluiltl  proDos 
Hilat-Edirardi. 

I.  0ns  of  the  Hoond  pair  of  Ji«-f»t.    Hilu-Edwaidi. 

1.  One  of  the  seniid  pair  of  jaw-feet  In  a  male  Limtitiii  ifalaa— m.  UOat- 


■n  ea  Its  laternal  sarbaSii  and  itunriDg 


Coal  FormatioiL  They  appear  to  have  been  without  antaimn  and 
feet;  the  structors  of  the  tergal  part  only  of  their  body'segments  is 
yet  known  ;  but  these  are  grouped  together  to  form  a  diatinot  head, 
thorax,  and  abdomen  or  t^.  The  head  is  farmed  by  a  large  semi- 
droular  or  cresoant-ahaped  ahield ;  the  thorax  cauaiata  of  &om  tea  to 
Sfteen  segmenta,  and  the  abdomen  or  tail  includes  at  least  eight 
segment*  m  this  Calytiau  (Prep.,  No.  208),  in  whioh  it  is  bent  under 
the  thorax,  aa  in  the  Crab ;  the  abdomen,  post-abdomen,  or  tail,  a* 
the  third  a^[ment  is  variously  termed,  contAins  fifteen  fettered  seg- 
ment* in  Aiaphai  eaudatiu:  the  segments  of  both  thoimx  and 
abdomen  are  very  similar  to  each  other,  and  gradually  decreaae  in 
sire.  Tbey  are  divided  by  two  longitudinal  furrows  into  thrsa  lobes. 
The  head  sapporta  a  pur  of  large  compound  eyes  situated  near  the 
aides,  like  the  large  outer  pair  of  eyea  in  tbe  Linvbu,  which  they 
reaembls  in  form  and  structure. 

"  The  JUiUaooitmca  are  divided  into  two  groups,  aooording  to  the 
attachment  of  the  eyea :  those  with  immoveable  seasiie  eyes  form  the 
Sdriophtli^ma ;  these  with  movaalile  pedunculated  eyes  the  Podoph- 
UuUna. 

"  The  lower  organised  or  Edriophtbalmous  forms  of  Maiaoostracous 
Ortulacea  reaemble  the  Triiobita  in  tbe  non-confluence  and  uniformity 
of  the  legmenta  of  the  thorax  and  abdomen.      Certain  genera,  aa 
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v«ry  small  in  the  paraaitio  Bopyrtu,  In  the  Vymothoa  the  seven  thoi-acic 
and  seven  abdominal  segments  are  more  distinctly  characterised." 

With  regard  to  the  nervous  system  and  senses  Professor  Owen,  after 
alluding  to  Cuvier^s  description  of  that  part  of  the  organisation  in  the 
Common  Crab,  Mr.  Swan's  illustrative  dissections  and  beautiful  plates 
of  the  same,  and  the  able  display  of  the  corresponding  structure  in 
the  Maia  by  Audouin  and  Edwards,  observes  that  an  analogous  con- 
centration of  the  nervous  system,  but  with  interesting  modifications, 
has  been  described  by  Professor  Van  der  Hoeven  in  the  Limulua,  or 
King-Crab,  the  most  gigantic  form  of  the  Entomostracous  tribe,  and 
probably  the  only  existing  genus  from  which  we  may  derive  an  insight 
into  the  oiganisation  of  the  extinct  Trilobitic  Crustaceans.  Professor 
Owen  was  therefore  induced  to  put  the  well-preserved  specimens  of 
Limulut  given  to  the  College  of  Surgeons  in  London  by  Mr.  Boot,  of 
Boston,  United  States,  into  the  hands  of  Mr.  Goadby,  the  anatomical 
assistant  to  the  college,  whose  beautiful  dissections  and  preparations 
will  be  found  in  the  museum  of  the  College. 

Professor  Owen  observes,  in  his  Lectures,  that  the  lai^  lateral  com- 
pound eyes  of  this  crustacean  are  sessile.  The  cornea,  he  proceeds 
to  state,  is  divided  into  a  considerable  number  of  small  circular  facets, 
each  of  which  corresponds  to  an  ocellus ;  and  the  optic  nerve,  after  its 
long  course  as  a  simple  chord  without  forming  a  ganglion,  divides 
near  the  eye  into  a  pencil  of  fine  filaments,  which  severally  receive  the 
impressions  from  their  respective  ocelli,  of  the  aggregate  of  which  the 
large  lateral  eye  is  composed:  the  two  small, simple  median  eyes, 
which  are  almost  in'  contact,  command  the  space  before  the  head 
which  is  out  of  the  range  of  the  large  compound  eyes.  Each  simple 
eye,  he  further  infonns  us,  receives  its  distinct  nerve  from  the  anterior 
apex  of  the  corresponding  cerebral  lobe. 

**  In  the  sessile  eyes  of  the  EdriophthaUrM,  as,  for  example,  in  the 
SeroltM,  the  inner  layer  only  of  the  cornea  is  divided  into  hexagonal 
facets,  corresponding  with  the  number  of  the  conical  crjrstalline  lenses 
of  the  compound  eye.  But  in  the  TrilobUea  the  cornea  presents  the 
same  subdivided  siirfaoe  as  in  the  JAmuliu ;  and  the  position  of  the 
two  eyes  agrees  with  that  of  the  corresponding  compoimd  pair  in  the 
laige  existing  Entomostracan.  The  eyes  are  more  elevated  in  the 
Triltibittt.  In  the  AtaphuM  caudattu  the  cornea  is  divided  into  at  least 
400  compartments,  each  supporting  a  circular  prominence ;  its  general 
form  is  that  of  a  frustum  of  a  cone  incomplete  towards  the  middle 
line  of  the  head,  but  commanding  so  much  of  the  horizon  in  other 
directions,  that  where  the  distinct  vision  of  one  eye  ceases  that  of  the 
other  beg^s.  In  the  Mandibulate  Crustaceans,  distinguished  by 
having  their  compound  eyes  supported  on  moveable  peduncles,  the 
form  of  the  corneal  facets  varies ;  they  are  square  in  the  river  Craw- 
Fish,  hexagonal  in  the  Hermit  and  Common  Crabs.  There  is  a  conical 
crystalline  lens  behind  each  facet  imbedded  in  a  small  vitreous  humour, 
upon  which  the  optic  filament  expands,  and  each  ocellus  is  lodged  in 
a  pigmental  cell,  which  likewise  covers  the  bulb  of  the  optic  nerve ; 
the  cavity  containing  the  compound  eye  is  closed  behind  by  a  mem- 
brane continuous  with  the  inner  layer  of  epiderm,  and  pierced  for  the 
|>assage  of  the  optic  nerve.  In  the  Podophthalmous  Onutacea  there 
18  generally  a  spacious  furrow  or  cavity,  in  which  the  eye  can  be 
lodged  and  protected,  and  it  is  termed  the  orbit  In  one  or  two 
species  the  eye-stalks  project  beyond  the  margins  of  the  carapace." 
(Owen.) 

The  same  acute  observer,  speaking  of  the  oi^gans  of  digestion  of 
theee  large  crustaceans,  which  form  the  only  genus  represented  by 
speoieB  which  co-existed  with  Trilohites,  remarks  that  the  Limuli  differ 
fiom  all  other  living  Onutacea  in  their  organs  of  mastication,  which 
are  the  modified  hsird  joints  of  the  five  posterior  pairs  of  legs :  the 
first  small  pair,  serving  to  bring  the  food  to  the  mouth,  are  supported 
on  a  rudimental  labrum.  He  refers  to  the  discovery  by  Mr.  Charles 
Stokee  of  a  distinct  subquadrate  labrum  deeply  emarginate  anteriorly 
in  Ataphtu  plcUycephalui  FTbilobites],  and  remarks  that  the  nearest 
approach  to  this  the  only  known  part  of  the  trophi  of  the  TrUobUa 
seems  to  be  made  by  the  Entomostracous  genus  Aputi  in  which 
however  the  labrum  is  truncated.  A  few  of  the  lowest  organised 
Onutacea,  as  CaUgutf  Nym^hon,  and  Pycnogcnon  obtain  their  idiment, 
he  adds,  like  the  Epizoa,  by  suction. 

After  referring  to  the  structure  of  the  mouth  in  the  Malacostracous 
CnuAaeec^  and  pointing  out  that  the  alimentary  canal  is  most  simple 
in.  the  Suctorial  Crustaceans,  in  which  it  presents  no  noticeable  differ- 
ence from  that  in  the  Epizoa^  the  hepatic  appendages  however  being 
more  localised  and  better  developed,  he  thus  describes  this  part  of  the 
organisation  in  LkMiUu : — 

"  In  the  LimvluB  the  mouth  is  situated  nearly  in  the  centre  of  the 
inferior  surface  of  the  great  cephalo-thoradc  segment ;  the  oesophagus 
is  continued  from  it  in  a  very  unusual  course  forwards,  and  expands 
into  a  stomach,  which  is  situated  at  the  anterior  part  of  the  head. 
This  organ  is  abruptly  bent  upon  itself  upwards  and  backwards,  and 
Ss  continued  by  a  gradual  diminution  of  diameter,  as  appears  upon 
an  external  view,  into  the  intestine,  which  passes  backwards,  with  a 
slight  vertical  bend,  to  the  base  of  the  penultimate  abdominal  segment, 
When  we  examine  the  interior  of  the  alimentary  tract,  the  distinction 
between  the  stomach  uid  intestine  is  effected,  as  Van  der  Hoeven  has 
shown,  by  a  conical  valvular  pylorus,  which  projects  into  the  com- 
mencement of  the  intestine.  The  stomach  is  lined  by  a  yeiy  dense 
and  corrugated  homy  membrane.     The  hepatic  mass  which,  with 


the  generative  glands,  fills  the  greater  part  of  the  cephalo-thoracio 
cavi^,  pours  its  secretion  into  the  commencement  of  the  intestine  by 
two  duots  on  each  sida"    (Pz«p.f  No.  477,  A.) 

In  the  heart  of  the  Onutacea  we  may  trace  a  gradational  series  of 
forms,  from  the  elongated  median  dorsal  vessel,  to  the  shorty  broad, 
and  coxnpact  muscular  ventricle  in  the  lobster  and  the  crab ;  and  in 
all  the  Onutaceckf  as  in  all  the  other  articulate  animals,  the  heart  is 
situated  immediately  beneath  the  skin  of  the  back,  above  the  intes* 
tinal  tube,  and  is  retained  in  situ  by  lateral  p^midal  muscles.  In 
the  lower,  elongated,  slender,  many-jointed  species  of  the  Edriophthal- 
mous  Onutacea  the  heart  presents  its  vasiform  character :  it  its  broadest 
and  most  compact  in  the  crab. 

"In  this  series,"  says  Professor  Owen,  "we  may  trace  a  general 
correspondence  in  the  progressive  development  of  the  vascular  as  of 
the  nervous  system,  concomitant  with  the  concentration  of  the 
external  segments,  and  the  progressive  compactness  in  the  form  of  the 
entire  body.  But  there  is  a  remarkable  exception  to  this  concomitant 
progress  in  the  Limuttw^  indicative,  with  the  general  condition  of  the 
instruments  of  locomotion  and  respiration,  of  the  essentially  inferior 
grade  of  oiganisation  of  that  genus,  which,  as  has  already  been 
observed,  seems  to  be  the  last  remnant  of  the  once  extensive  group 
of  Trilobitic  Onutacea  which  swarmed  in  the  seas  of  the  ancient 
secondary  periods  of  the  earth's  history. 

"  We  have  seen  in  the  compact  and  broad  existing  representative 
of  those  extinct  gigantic  Entomostracans,  that  the  nervous  system 
exhibits  a  concentration  of  its  principal  central  mass  around  the 
mouth,  analogous  to  the  condition  in  the  common  crab,  but  with  a 
ganglionic  double  chord  continuing  from  it.  The  heart  however  is 
far  from  presenting  a  corresponding  degree  of  concentration:  it 
remains  an  elongated  ftisiform  tube,  extending  parallel  with  the 
intestine  from  the  pylorus  to  the  rectum  :  it  is  contained  in  a  peri- 
cardium with  thin  membranous  walls,  formed  by  the  central  sinus  of 
the  venous  system,  and  it  receives  the  blood  from  that  sinus  and 
from  the  branchial  veins  by  a  series  of  from  seven  to  ten  lateral 
vertical  slits,  defended  by  valves  as  in  the  higher  Onutacea.  An  aortic 
trunk  proceeds  from  each  extremity  of  this  heart  The  anterior  aorta 
is  the  largest,  and  immediately  oivideB  into  three  branches.  The 
middle  and  smallest  branch  passes  forwards  to  the  anterior  edge  of 
the  cephalic  shield,  following  the  curve  of  its  middle  line,  and  sup- 
plying the  small  median  oeeUi  in  its  course.  The  two  laiger  lateral 
branches  form  arches,  which  curve  down  the  side  of  the  stomach  and 
the  oesophagus,  giving  branches  to  both  those  parts  and  to  the  intes- 
tine, and  becoming  intimately  united  with  the  neurilemma  of  the 
oesophageal  nervous  collar.  They  unite  at  the  posterior  part  of  that 
collar,  and  form  a  single  vessel,  which  accompanies  the  abdominal 
nervous  ganglionic  chord  to  its  posterior  bifurcation,  where  the  vessel 
again  divides.  Throughout  all  this  course  the  art^al  is  so  closely 
connected  with  the  nervous  system  as  to  be  soaroely  separable  or 
distinguishable  from  it  The  branches  of  the  arterial  and  nervous 
trunks,  which  accompany  each  other,  may  be  defined  and  studied 
apart 

"  The  posterior  aorta  is  chiefly  destined  for  the  supply  of  the 
sword-like  tail  of  the  Limvilue:  the  first  part  of  its  course  is  wavy,  to 
adapt  it  to  the  strong  inflections  of  that  appendage.  The  aerated 
is  mixed  with  the  venous  blood  in  the  heart,  and  is  propelled  in 
that  mixed  condition  throughout  the  body,  in  the  LiiMilvM  as  in  the 
lobster." 

With  regard  to  the  generative  apparatus,  Professor  Owen  observes 
that  most  of  the  small  Entomoitraca  carry  the  impregnated  ova  in 
appended  ovisacs,  like  those  of  the  Zemece,  fLiERNBADAl  These 
sacs  are  not  developed,  he  remarks,  in  the  Litmutu,  which  also  differs 
from  the  smaller  Entomottracaf  inasmuch  as  the  ovarian  mass  inter* 
blends  its  lobes  and  processes  with  those  of  the  liver :  the  oviducts, 
he  adds,  form  more  frequent  communications  with  each  other  than  in 
the  higher  Onuteicea,  but  ultimately  terminate,  like  the  vasa  deferentia, 
by  two  distinct  but  continuous  oriflces  on  the  back  part  of  the  first 
abdominal  lamelliform  appendage. 

The  LimtUi  undeigo  in  their  youth  considerable  changes  of 
form.  At  first  there  is  no  sword-like  or  styliform  tail,  which  in  the 
adult  ZimvluB  equals,  at  leasts  the  rest  of  the  bodv  in  length ;  their 
abdominal  buckler  is  rotmded  posteriorly,  and  the  last  pairs  of  false 
feet  are  not  developed.  M.  Milne-Edwards  observea  this  in  the 
embryos  on  the  point  of  exclusion  from  the  egg,  at  which  period  the 
abdomen  supports  only  three  pairs  of  appendages. 

The  species  of  ZAmulue  inhabit  the  sea,  and  sometimes  come  upon 
the  sandy  beaches.  They  are  found  in  the  Indian  and  Japanese  seas, 
and  in  the  Atlantic,  on  the  coast  of  North  America ;  but  they  do  not 
appear  to  have  a  higher  range  than  44*  N.  lat,  and  seem  confined 
to  the  northern  hemisphere.  Their  food  consists  of  animsl  substances ; 
and  when  stranded,  they  often  bury  themselves  in  the  sand  as  a  pro* 
tection  against  the  heat  of  the  sun,  which  is  soon  fatal  to  them. 

M.  Milne-Edwards  remarks  that  Leach,  it  is  true,  has  restricted 
this  generic  name  of  Zdmvlue  to  those  species  the  whole  of  whose  feet 
are  cheliform,  and  has  proposed  a  new  genus,  under  the  designation  of 
Taehypleiu,  for  those  whose  anterior  feet  are  monodactyle ;  but  he 
observes,  it  is  now  well  known  that  this  last  character  is  only  met 
with  in  the  male  of  certain  ZdnwHf  and  does  not  coincide  with  other 
peculiarities  of  structare  of  any  importance,  so  that  it  does  not  appeat 
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a  sufficient  basis  on  which  to  found  a  generic  division.    M.  Milne* 
Edwards  thus  arranges  the  species  known  to  him,  five  in  number : — 

Section  L — Species  whose  second  and  third  pairs  of  jaw-feet 
(two  first  pairs  of  Latreille)  are  monodactyle  in  the  male,  and  in 
which  the  moveable- spines  of  the  lateral  border  of  the  abdomen 
are  of  two  sorts,  namely,  very  long  and  very  short. 

L,  MclvecanfUt  the  Molucca  or  Common  King  Crab.  The  cephalo- 
thoracic  buckler  is  regularly  rounded  anteriorly  in  both  sexes,  and 
above  showing  three  rows  of  small  spiniform  points,  situated  one  on 
the  median  crest,  the  others  on  the  crests  which  separate  the  occipital 
region  from  the  lateral  regions;  the  posterior  and  lateral  boniers 
fin«  ly  dentilated.  The  abdominal  buckler  smooth  above,  and  termi- 
nated by  two  very  short  teeth,  the  internal  border  of  which  is  very 
loDg,  and  the  external  border  (comprehended  between  the  point  and 
the  insertion  of  the  last  spine)  very  short ;  tooth  of  the  latero-anterior 
border  moderate,  and  situated  towards  the  middle  of  that  border ; 
moveable  spines  of  the  latero-posterior  border  moderate,  and  all  nearly 
of  the  same  length  in  the  male;  the  first  three  rather  long  in  the 
female ;  but  the  last  three  extremely  short,  and  much  wider  than  they 
are  longpp  Caudal  stylet  triangular,  spiny  on  its  upper  border,  and 
slightlv  concave  on  its  inferior  surface.  Last  pair  of  jaw-feet  furnished 
towards  the  end  with  four  elongated  appendages,  which  are  lamellated, 
flattened,  and  sublanceolate.    (Milne-Edwarda.) 

This  is  the  Cancer  Moluccantu  of  Clusius ;  C.  pervenus  of  Rum- 
phius;  LimiUua  Polyphemug  of  Fabricius;  L.  gigcu  of  Mtiller;  and 
JU  Moluecanfu  of  Latreille. 

M.  Milne-Edwards  is  of  opinion  that  Leach's  Z.  LcUreiUi  probably 
belongs  to  this  species,  as  well  as  L.  tridentatut  of  tiie  same  author. 

L.  Moluccaniu  is  apparently  the  Cancer  figured  by  Bontius  in  the 
fifth  book  of  his  'Natural  and  Medical  History  of  the  East  Indies,' 
p.  88,  in  which  he  notices  its  sword-like  appendage,  and  states  that  if 
any  incautious  fisherman  is  wounded  by  it  the  pain  is  like  that 
oaused  by  a  scorpion,  adding,  that  its  flesh  is  not  so  delicate  as  that  of 
the  other  Crabs.  The  chapter  is  headed  by  the  following  yerses, 
which  refer  to  the  painful  wound  mflicted  by  the  taiL 

**  QaisqiiiB  candati  aeiultti  tela  Pagori 
Disee  meo  exemplo  morsas  litare  doloioe, 
Dente  leonine  quos  aala  rolabillB  Infert 
A  tergo,  et  pejus  retinet  fors  eaada  Tenenom." 

L.  vireteeni,  M.  Milne-Edwards  states  that  this  species,  the  female 
only  of  which  is  known  to  him,  bears  a  strong  resemblance  to 
Z,  Molttccanuif  but  is  distinguished  from  it  by  the  conformation  of 
the  posterior  feet,  the  penultimate  joint  of  which  is  extremely  short, 
and  surrounded  at  its  base  with  seven  spines,  which,  instead  of  being 
iat,  vexy  much  elongated,  and  rather  wide,  are  rounded,  conic,  and 
ery  much  pointed.  The  first  four  pairs  of  feet  were  broken  in  the 
only  individual  which  M.  Milne-Edwards  had  examined,  so  that  he 
could  not  verify  the  character  indicated  by  M.  Latreille,  the  namer 
and  describer  of  the  species,  drawn  from  the  monodactylous  con- 
formation of  the  second  pair  (the  first  pair  of  Latreille).  It  is  also 
worthy  of  note,  M.  Milne-Edwards  adds,  that  the  cephalo-thoracic 
buckler  is  less  convex  than  in  the  preceding  species. 

The  same  author  observes  that  the  Limulut  preserved  in  the  Paris 
Museum  under  the  name  of  Polyphemui  Keterodactylutf  Lam.,  and 
ticketed  by  Latreille,  seems  to  him  to  be  the  male  of  the  preceding 
species;  but  the  absence  of  the  posterior  feet  prohibits  positive 
certain^  on  this  point. 

Z.  lonffitpina*  M.  Milne-Edwards  notices  this  as  a  species  closely 
approximating  to  L,  Moluccanua,  but  having  the  teeth  or  posterior 
angles  of  the  abdominal  buckler  laiger  and  more  regularly  triangular; 
the  external  border  of  these  teeth  being  nearly  as  long  as  the  intemid 
vorder,  and  their  base  much  less  wide  than  the  space  left  between 
Ihem  and  occupied  by  the  caudal  stylet  Upper  surface  of  the 
abdomen  covered  with  small  spines ;  the  tooth  of  its  latero-anterior 
border  large,  and  situated  yeiy  near  tiiat  which  separates  that  border 
from  the  latero-posterior  border ;  moveable  spines  of  the  six  pairs  in 
the  males  and  of  the  first  three  pairs  in  the  female  Tory  long ;  last 
three  pairs  very  short,  but  sharp  m  the  female.  Caudal  stylet  trian- 
gular, and  spiny  on  its  borders.  Frontal  border  of  the  male  strongly 
notched  and  sinuous,  so  as  to  appear  trilobate. 

It  is  found  on  the  coasts  of  Japan,  and  probably  of  China. 

This  is  the  Kabuto-Qani  (Helmet-Crab)  of  the  Japanese ;  Un-Kiie, 
or  Umi-do-Gkune,  of  the  Chinese. 

Section  IL — Species  in  which  the  third  pair  of  jaw-feet  are 
oheliform  in  both  sexes,  and  in  which  the  moveable  spines  of  the 
latero-posterior  border  of  the  abdomen  diminish  gradually  in 
length  in  both  male  and  fenudei 

a.  Second  pair  of  jaw-feet  monodactylous  in  the  male.  Caudal 
stylet  triangtuar  and  spiny  on  its  upper  border. 

X.  Polyphemnt.  Cephalo-thoracic  buckler  more  convex  than  in  the 
preceding  species^  and  preserving  for  a  longer  period  the  seven  spines 
situated  on  its  upper  surface.  Posterior  teeth  of  the  abdomen  very 
large,  and  representing  an  equilateral  triangle,  or  even  being  longer 
thui  they  are  wide  at  their  base.  The  moveable  spines  of  the  latero- 
posterior  border  are  moderate,  and  similar  in  bo&i  sexes ;  the  three 


teeth  of  the  median  line  project  more  than  in  the  preceding  species, 
and  the  caudal  stylet  is  lees  lon^^    (Milne-Edwards.) 

It  inhabits  the  Atlantic  Ocean  and  the  coasts  of  North  America 
and  the  Antilles. 

This  is  the  Araneut  marimu  of  De  Laet;  Cancer  Molueeanut  of 
Wormius;  Monoculus  PolypheiMM  of  Linnieus,  but  he  confounds 
tmder  this  name  both  the  Oriental  and  American  species ;  L.  Cydopt 
of  Fabricius ;  L.  Americanua  of  Leach ;  PolypkenUu  occidentalia  of 
Lamarck ;  and  L.  Polyphermu  of  RanzanL 

John  De  Laet,  in  his  'Novus  Orbis'  (1633),  gives  a  very  fair  figure 
of  this  species  in  the  19th  chapter  of  his  second  book,  and  states  that 
the  arms  of  the  Indians  (Almouchiquosy)  of  '  Wijngaerden  Eylandt,' 
in  '  New  France,'  are  lances,  clubs,  bows  and  arrows,  which,  for  want 
of  iron,  they  sharpen  with  the  crustaoeous  tail  of  the  monstrous  fish 
Signoc,  Siguenoc,  or  Aranetu  mariwut,  by  which  name  the  ZAmMltu 
there  engraven  is  known  to  the  Indians  and  Dutch.  De  Laet  gives  a 
good  description  of  it,  and  says  that  it  loves  the  shallows,  and  is 
mostly  taken  in  SBstuaries,  of  various  sises,  not  a  few  having  a  tail 
exceeding  a  palm  in  length. 

M  Milne-Edwards  observes  that  L.  Sowet^ii  of  Leach  is  a  variety 
of  this  species,  having  the  last  median  tooth  of  the  upper  surface  of 
the  abdomen  more  projecting  than  it  is  ordinarily  to  be  seen  in  adults. 

a  a.  All  the  jaw-feet  cheliform  in  the  male,  as  well  as  in  the 
female ;  caudal  stylet  rounded  above. 

Z.  rotundieauda,  Cephalo-thoracic  buckler  wider  than  in  the  pre- 
ceding species,  less  convex,  and  deprived  of  the  series  of  small  spines 
between  the  great  teeth  of  its  upper  surface,  but  with  a  great  number 
of  these  spiniform  points  scattend  on  the  occipital  region ;  terminal 
teeth  of  the  abdomen  short,  and  having  their  intemid  border  about 
twice  as  long  as  the  external  border;  the  moveable  spines  nearly  as 
in  the  preceding.  Caudal  stylet  obscurely  triangular,  with  rounded 
borders.    (Milne-Edwards.) 

It  is  found  in  the  Moluccas. 

It  is  the  Cancer  marimu  pervernu  of  Seba. 

'FoM  Limuli, 

The  fossil  forms  of  this  group,  contemporaneous  as  some  of  them 
were  with  the  Trilobitet,  to  which  they  bear  so  strong  a  relationship, 
are  among  the  most  interesting.  One  fossil  species,  Limulut  triloH- 
taidea,  BucUand,  from  the  ironstone  of  the  coal-formation,  Coalbrook 
Dale,  figured  on  plate  46  of  the  '  Bridgewater  Treatise,'  is  very  trilo- 
bitic  in  appearance,  and  in  the  early  state  of  the  animal,  before  the 
development  of  the  caudal  stylet,  the  resemblance  must  have  been 
still  more  striking ;  nor  will  it  escape  the  observation  of  our  palaeonto- 
logical  readers  that  some  of  the  Trilobiles  are  furnished  with  a  long 
caudal  append^e. 

LimuiuBt  as  Dr.  Buckland  remarks  in  the  work  above  noticed,  has 
been  found  fossil  in  the  coal-formation  of  Staffordshire  and  Derbydiire, 
and  in  the  Jurassic  limestone  of  Aichstadt^  near  Pappenheim,  together 
wiUi  many  other  marine  crustaceans  of  a  higher  order. 

M  Milne -Edwards  notices  the  numerous  species  which  have  been 
recorded.  That  figured  by  Desmarest  under  the  name  of  l/imulue 
Walchii  {Cancer  perversua  of  Welch  and  Knorr)  is  found,  he  observes, 
in  the  lithographic  slate  of  Solenhofen  and  Pappenheim.  In  Milne- 
Edwards's  opimon  it  approaches  Limulus  lonffistimua  more  than  any 
other  existing  species,  but  appears  to  have  Uie  latero-posterior  pro- 
longations of  the  cephalo-thoracic  buckler  less  developed,  and  the 
abdomen  wider,  with  its  latero-anterior  borders  very  short ;  as  to  the 
moveable  spines,  they  are,  he  remarks,  six  in  number,  and  are  all 
long  and  slender. 

Other  fossil  LimtUi  have  been  discovered  not  only  in  this  formation, 
but  also  in  the  Muschelkalk  and  the  Jurassic  limestone,  by  Count 
Munster,  who  has  given  figures  of  them  in  the  excellent  work  of  Van 
der  Hoeven  on  the  Limuli  ;  but  M.  Milne-Edwards  thinks  that  these 
fossils  have  not  been  as  yet  described  with  sufficient  details  to  enable 
naturalists  to  assign  specific  characters  to  them ;  and  he  confines  him- 
self to  the  observation  that  Limvlue  intennediuSf  Munster,  found  at 
Solenhofen,  and  Limulus  brevieauda  (brevicaudatut  7),  Munster,  found 
at  Aichstadt,  are  remarkable  for  the  form  of  the  abdomen,  which 
represents  a  rhomboid  rather  than  a  hexagon,  its  anterior  border  being 
nearly  confounded  with  its  latero-anterior  borders.  Limulue  ortuUut 
of  the  same  author,  in  the  opinion  of  M.  Milne-Edwards,  appears  to 
approach  Limulus  WalchU  closely,  but  presents  a  much  deeper  furrow 
throughout  the  length  of  the  caudal  stylet. 

M.  Milne-Edwaids  finally  calls  attention  to  Limulut  trUobiioidet, 
Buckland,  above  mentioned,  remarkable  for  the  spiniform  prolonga- 
tions of  Uie  lateral  angles  of  the  cephalo-thoracic  buckler  and  many 
other  characters. 

LINA'CEiS,  FUuevxnit,  a  small  natural  order  of  Plants,  related  to 
Cittacea,  from  which  it  differs  in  having  an  ovary  with  many  cells, 
containing  one  or  two  seeds  each,  several  styles,  a  definite  number  of 
stamens,  &a,  and  to  Geraniacect,  from  which  the  separate  styles  and 
peculiar  fruit  of  Linacece  abundantly  separate  that  older.  The  defini 
tion  of  Linaceos  may  be  briefly  expresMd  thus :  polypetalous,  hypo- 
gynous,  monadelphous  exogens,  with  a  broken-whorled  calyx;  a 
many-celled  many-styled  ovaty,  containing  one  or  two  pendulous 
ovules  in  each  cell,  and  a  capsule  splitting  at  the  point  into  as  many 
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valves  OB  there  are  cella.  The  fruit  is  remarkable  for  having  each  of 
its  carpels  divided  into,  two  cells  by  a  spurious  dissepiment  originating 
inside  the  back,  so  that  in  reality  each  cell  is  2-Beeded,  although  from 
the  presence  of  this  spurious  partition  it  seems  to  be  l-seeded. 

But  although  Lifwcece  approach  the  two  orders  already  named  in 
tile  structure  of  the  organs  of  fructification,  the  vegetation  is  essentially 
differenti  the  leaves  being  alternate,  free  from  all  trace  of  a  volatile 
secretion^  and  destitute  of  stipules,  and  the  nodes  of  the  stem  not 
being  capable  of  disarticulation.  The  whole  order  contains  but  two 
genera,  Linwn  and  Itadiola :  the  former  comprehends  many  species, 
the  most  important  of  which  is  common  flax,  Linum  untcUitsimum, 
the  woody  tiasue  of  whose  stems  is  so  valuable  for  its  toughness  and 
fineness,  and  whose  seeds  furnish  linseed  oil.  [Flax,  in  Abts  and  Sc. 
Drv. ;  LiKTJM.] 

LINA'RIA  (from  Xlyov,  flax,  owing  to  a  similarity  in  the  leaves),  a 
genus  of  Plants  belonging  to  the  natural  order  ScrophuLariacecB,  It 
has  a  5-parted  calyx,  a  perBonate  spurred  corolla,  the  lower  lip  3-fid 
with  a  prominent  palate  closing  the  mouth.  The  capsules  open  by 
▼alves  or  teeth  at  the  top.  The  species  are  annual  or  perennial  plants, 
very  rarely  small  shrubs,  and  the  flowers  of  a  beautiful  appearance, 
racemose  or  spicately  racemose  at  the  tops  of  the  branches. 

X.  CymholaHukf  Ivy-Leaved  Toad-Fax,  has  roundish  heart-shaped 
leaves,  5-lobed  and  glabrous;  the  stem  procumbent,  slender,  and 
rooting.  The  flowers  are  solitary,  axillary  upon  long  stalks,  and  of  a 
pale  blue  colour.  It  is  a  native  of  Europe,  chiefly  on  old  walls.  It 
grows  abundantly  in  Italy  and  Sicily,  and  is  found  in  Great  Britain. 
There  are  several  varieties  of  this  species. 

L,  EUUine,  Halbert-Leaved  Toad-Flax,  has  ovate  hastate  leaves,  the 
lower  ones  ovate,  the  peduncles  glabrous,  stem  procumbent,  and  the 
■pur  straight.  The  flowers  are  solitary,  on  long  slender  stalks,  small, 
and  of  a  yeUow  colour,  with  the  upper  lip  purple.  It  is  a  native 
of  Europe  and  Africa,  and  is  found  in  chalky  com-flelds  in  Great 
Britain. 

L.  xpurio,  Spurious  Toad-Flax,  has  roundish  ovate  entire  leaves,  the 
■pur  curved  upwards,  the  peduncles  haiiy,  and  the  stem  procumbent 
The  appearance  of  this  plant  is  similar  to  the  last^  but  the  flowers  are 
larger,  and  the  whole  plant  not  so  slender.  It  is  a  native  throughout 
Europe  in  corn-fields,  and  is  found  in  Great  Britain. 

L.  muior.  Smaller  Toad-Flax,  is  distinguished  by  its  linear-lanceo- 
late leaves,  which  are  obtuse,  glandular,  pubescent,  and  mostly 
attenuata  The  flowers  are  solitaiy  and  axiUary,  the  peduncles  three 
times  as  long  as  the  calyx,  and  the  seeds  oblong  sulcate.  It  is  found 
in  sandy  corn-fields  throughout  Europe  and  Great  Britain. 

L.  Pdisatriana,  is  known  by  its  racemose  flowers,  which  are  of  a 
dark  purple  colour  with  darker  veins.  It  ia  native  of  the  south  and 
middle  of  France  and  of  Great  Britain. 

L,  repentf  is  distinguished  by  its  lanceolate  sepals  and  angular  seeds 
with  transverse  elevated  lines.  The  flowers  are  of  a  bluish  colour,  the 
stem  erect,  branched,  and  leafy.  The  seeds  are  much  smaller  than 
either  of  the  following  species.  It  is  found  on  calcareous  soils,  parti- 
cularly near  the  sea,  in  Great  Britain. 

L,  Italica  has  scattered  linear-lanceolate  leaves,  lanceolate  oblong 
sepals,  and  orbicular  scabrous  seeds,  with  a  membranous  margin.  The 
corollas  are  of  a  deep  yellow  colour.  This  species  is  found  plentifully 
in  the  west  of  England  and  near  Cork,  in  Ireland ;  it  is  also  native  of 
Switzerland,  Italy,  and  Hungary. 

Z.  vulgarity  has  ovate -acute  glabrous  sepals,  shorter  than  the 
capsules  and  the  spur.  The  flowers  greatly  resemble  those  of  L. 
lUdvGOf  but  are  twice  the  size.  In  Worcestershire  this  plant  is  called 
'  Butter  and  Eggs.'  Gerard  names  it  Wild-Flax,  Toad-Flax,  and  Flax- 
Weed.  It  abounds  in  an  acrid  oil  which  is  almost  empyreumatia 
Taken  inwardly,  it  induces  nausea.  It  has  been  advised  in  dropsy, 
but  Haller  and  others  disapprove  of  it.  When  united  with  milk  the 
juice  is  a  poison  to  flies.  The  flowers  are  employed  in  some  places  to 
give  a  yellow  colour. 

The  whole  of  the  species  of  Linaria  have  an  elegant  appearance, 
and  are  therefore  suited  for  flower-gardens.  They  grow  well  in  common 
garden  earth,  but  prefer  a  dry  sandy  soil.  The  seeds  of  the  annual 
species  require  to  be  sown  early  in  the  open  border  where  they  are 
intended  to  remain. 

Linaria  has  also  been  adopted  as  the  generic  name  of  some  species 
of  birds.    [Linota.] 

(Don,  Jhchlamydeoua  PlaaiU;  Babington,  Maimal  of  British  Botany.) 

LIK  ARITE,  a  Mineral  consisting  of  Cupreous  Sulphate  of  Lead.  It 
occurs  crystallised.  Its  primary  form  is  an  oblique  rhombic  prism. 
Colour  deep  azure-blue.  Streak  pale  blue.  Fracture  uneven.  Hard- 
ness 2*5  to  8*0.  Lustre  vitreous  or  adamantiivEt-  Transparent^  trans- 
lucent. Specific  gravity  5'3  to  5'4.  It  is  found  at  Linares  in  Spain, 
and  at  Le«Mi  Hills,  Scotland.  Its  analysis  by  Brooke  gives — 
Sulphate  of  Lead   .        .  ,        .        .    74'4 
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LINGUELLA.      [iNlTEROBRAirCHIATA.] 

lirNGULA,  a  genus  of  Brachiopodous  MoUusca,  of  which  several 
aperies  have  been  found  fossil.  They  are  found  in  the  Silurian,  Old 
Xlcd  Sandstone,  and  Green  Sand  rocks.    [Buachiopoda.] 


LI'NKIA.  Nardo  has  proposed  this  name  for  a  group  of  SteUeridia 
included  in  Aiteruu  by  Lamarck.  (Agassiz,  on  Schinodei'mata,  *  Ann. 
of  Nat.  Hist.,'  vol.  L) 

LINNET.     [LiNOTA.] 

LINOSTRIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Compositce.  The  heads  are  not  radiant ;  florets  all  perfect  and  tubular; 
receptacle  naked,  pitted ;  the  pits  with  elevated  dentate  margins  in  the 
British  species ;  phyllus  imbricated ;  pappus  pilose ;  fruit  compressed, 
silky,  without  a  beak. 

L.  vtUgaris  is  an  herbaceous  Plant,  found  in  middle  and  southern 
Europe  and  in  Great  Britain.  It  has  linear  glabrous  leaves,  corymbose 
heads,  the  involucre  lax ;  the  stem  from  12  to  18  inches  high,  simple 
and  leafy ;  leaves  single  ribbed,  &uiooth  or  scabrous,  very  numerous, 
more  or  less  dotted  :  flowers  yellow.  It  grows  on  limestone  cli£BB.  It 
is  the  Chrysocoma  liinosyrit  of  Smith. 

LINOTA,  a  genus  of  Birds  belonging  to  the  family  FringiUida, 
The  genus  is  thus  defined  by  Yarrell : — Beak  straight,  conical,  pointed. 
Nostrils  basal,  lateral,  concealed  by  short  feathers.  Wings  long,  some- 
what pointed ;  the  fii'st,  second,  and  third  feathers  nearly  equal  in 
length.  Tarsi  short ;  feet  with  lateral  toes  of  equal  length ;  the  hind 
toe  and  claw  as  long  as  that  in  the  middle ;  claws  slender,  acute,  and 
curved.    Tail  forked. 

L.  cannabinaf  the  Common  Linnet,  is  a.  hard-billed  singing-bird, 
which  though  well  known  under  one  or  the  other  of  its  various  appel- 
lations to  every  English  bird-catcher,  has,  in  consequence  of  the 
changes  of  its  plumage  and  the  names  applied  to  it  when  it  appears 
under  those  changes,  given  rise  to  much  confusion  in  our  systems  and 
catalogues,  and  considerable  error  among  the  learned  as  well  as  the 
unlearned. 

Mr.  Selby,  in  his  '  British  Ornithology,'  says  of  the  '  Common  or 
Brown  lAxm^t—FringiUa  cannabina,  Linn. :' — "  This  bird  has  been 
considered  by  most  of  our  authors  as  two  distinct  species,  under  the 
titles  of  the  Common  or  Brown  Linnet  and  the  Greater  Redpole. 
This  error  has  evidently  arisen  from  the  altered  appearance  it  bears  at 
particular  ages,  and  during  the  different  seasons  of  the  year.  These 
changes  in  all  probability  had  not  been  suspected,  as  they  certainly 
had  nob  been  traced  by  the  earlier  naturalists ;  and,  on  the  authority 
of  their  reputation,  succeeding  writers  sanctioned  such  mistakes,  with- 
out giving  themselves  the  trouble  of  fiirther  investigation,  till  Montagu, 
who  united  practical  research  with  scientific  knowledge,  professed  (in 
the  'Ornithological  Dictionary')  his  conviction  of  their  forming  one 
species ;  and  my  own  observation  and  experiments  tend  to  confirm  his 
opinion."  Giving  all  due  pnuse  to  Montagu  and  Mr.  Selby  for  their 
diligence  and  acuteness  in  rectifying  an  error  which  seems  to  have 
been  going  on  from  the  time  of  WUlughby  to  the  time  of  the  publica- 
tion of  Bewick's  '  Supplement,'  we  must  say  a  word  in  favour  of  one 
of  the  fathers  of  Natural  History  at  the  revival  of  letters.  A  little 
investigation  would  have  proved  that  of  B^on  at  least  it  cannot  be 
said  that  the  changes  of  plumage  had  not  been  suspected  nor  traced 
by  him.  That  acute  observer,  in  his  '  Histoire  de  la  Nature  des 
Oyseaux'  (Paris,  1555),  says,  in  his  description  of  La  Linote,  or 
Linotte,  "  Les  Linotes  ont  Let  poictrine  et  le  dessus  de  la  teste,  grande 
partie  de  I'annde,  de  couleur  entre  rouge  et  oreng^e :  car  elles  ont  lors 
la  couleur  si  vive  qu'elle  resemble  2^  du  sang ;  mais  cela  est  seulement 
sur  la  fin  du  printemps;" — having  previously  described  the  more 
sombre  state  of  plumage. 

Willughby,  whose  'Ornithology'  was  edited  by  Ray,  and  contains 
many  observations  by  the  latter,  devotes  a  chapter  (xL)  to  the  subject 
'  Of  the  Linnet'  The  first  section  of  the  chapter  is  headed  '  Of  tiie 
Linnet  in  (General,'  and  is  as  follows : — "  The  characteristic  notes  of 
this  kind  are — 1,  a  size  of  body  something  less  than  a  chaffinch ;  2,  a 
testaceous  or  earthy  colour,  mixed  of  cinereous  and  dusky  or  brown ; 
8,  a  tail  a  little  forked ;  4,  a  peculiar  colour  of  the  outmost  feathers 
of  the  tail,  namely,  brown,  with  white  borders  or  edges ;  5,  a  sweet 
note.  Of  Linnets  we  have  observed  four  sorts  in  England: — 1,  the 
CoDunon ;  2,  the  Greater  Red ;  3,  the  Lesser  Red ;  4,  the  Mountain 
Linnet."  Here  is  probably  the  principal  origin  of  the  subsequent 
confusion.  These  four  Linnets  are  afterwards  described  and  dis- 
tinguished at  length  in  the  same  chapter  under  the  names  of  '  The 
Common  Linnet,  Linaria  vuigaria.*  *  The  Greater  Red -Headed 
Linnet>  Linaria  rvbra  major.'  *  The  Lesser  Red-Headed  Linnet^ 
Linaria  rubra  minor*     *  The  Mountain  Linnet,  Linaria  montana.* 

Beohstein,  under  his  description  of  the  Common  Linnet  (PringiUa 
cannabinOi  Linn. ;  La  Linotte,  Buff. ;  Der  Hanfling,  Bechst.),  states 
tliat,  instructed  by  long  experience  and  the  observations  of  many 
years,  he  hopes  to  show  in  his  description  that  the  Common  Liunet 
{PringiUa  Lmota^  Linn.),  the  Greater  Redpole  {Pringiila  camnabina^ 
Linn.),  and,  according  to  all  appearance,  the  Mountain  Linnet  {Priu' 
gilla  montana,  linn.),  are  one  and  the  same  species.  With  regard  to 
the  identity  of  the  two  first-named  species,  ornithologists  are  now 
generally  agreed :  with  regard  to  the  last  the  better  opinion  is  against 
Bechstein,  and  in  favour  of  the  Mountain  Linnet  being  a  distinct 
species. 

M.  Temminck,  who  observes  ('Manuel  d'Omithologie')  thatiVtii- 
f/Ula  cannabina  and  PrangiUa  Montium  have  been  often  confounded, 
and  that  he  has  endeavoured  to  diBtinguish  them  by  a  small  number 
wf  characters  placed  at  the  head  of  ^e  short  descriptions  and  of  the 
.^vnonymsy  applies  the  same  mode  of  distinction  to  PringiUa  linaria 
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and  F,  Moniium,  which  he  remarks  have  also  been  confounded.  The 
short  character  given  by  him  to  his  Gros-Beo  linotte  (FringiUa  canna- 
hina,  Linn.),  is,  '*  Bill  short,  of  the  width  of  the  front,  blackish ;  throat 
whitish,  marked  in  the  middle  by  some  brown  spots  ;*'  and  he  thus 
describes  the  various  states  of  plumage,  and  the  synonyms  of  the  bird 
mider  each. 

Old  Male  in  the  Spring. — Feathers  of  the  front,  of  the  breast^  and 
of  the  lateral  parts  of  tne  latter,  of  a  crimson-red,  terminated  by  a 
narrow  border  of  rosy-red ;  throat  and  front  of  the  neck  whitish,  with 
longitudinal  brown  markings ;  top  of  the  head,  nape,  and  sides  of  the 
neck  of  a  pure  ash  ;  back,  scapulars,  and  wing-coverts,  chestnut-brown ; 
flanks  reddish-brown ;  middle  of  the  belly  and  abdomen  white ;  some 
of  the  quills  black,  bordered  externally  with  white ;  tail  forked,  black; 
the  feathers  edged  externally  with  white  and  bordered  iutemally  by  a 
large  white  space;  iris  brown;  bill  deep-bluish;  feet  ruddy-brown, 
more  or  less  pale.     Length  5  inches. 

Male  after  the  Autumnal  Moult,  at  the  Age  of  a  Full  Year. — On 
the  top  of  the  head  large  black  Rpots ;  the  back  reddish,  with  spots  of 
chestnut-brown,  bordered  with  whitish-brown ;  breast  red-ash  brown, 
or  red-brown,  with  borders  of  whitish-red ;  brown  spots  well  marked 
on  the  flanks,  upper  tail-coverts  black,  bordered  internally  with  white 
and  externally  with  grayish-red.  (On  raising  the  feathers  of  the  front 
and  those  of  the  breast  the  traces  of  the  red  colours  which  ornament 
the  bird  in  the  spring  may  be  seen.) 

In  this  state  M.  Temminck  considers  it  to  be  Frim/Ula  Linota, 
Gmelin ;  Latham, '  Ind.,'  v.  1,  p.  457,  sp.  81 ;  La  Linotte  Ordinaire, 
Biiffon,  *  Ois.,'  V.  4  p.  68,  t.  1 ;  Id.,  *  PI.  EnL,'  151 ;  f.  1 ;  Gdrard, 
•  Tab:  El^m.,'  v.  1,  p.  188;  Common  Linnet,  Lath.,  'Syn.,'  v.  3,  p.  802. 

The  female,  which- does  not  change  colour  after  arriving  at  the  adult 
state,  is  smaller  than  the  male ;  all  the  upper  parts  are  of  an  ashy- 
yellowish,  sprinkled  with  blackish-brown  spots ;  wing-coverts  of  a 
tarnished  red-brown ;  lower  parts  bright-reddish,  but  whitish  on  the 
middle  of  the  belly,  and  sprinkled  on  the  flanks  with  numerous 
blackish-brown  spots. 

Young  males  till  the  spring  have  the  top  of  the  head  and  the  back 
reddish-brown,  marked  with  deep-brown  lanceolate  spots ;  cheeks  and 
nape  ashy ;  all  the  lower  parts  of  a  slightly  reddish-white,  marked  on 
the  middle  of  the  throat  and  on  the  breast  with  longitudinal  spots  of 
a  deep  brown ;  large  reddish-brown  spots  on  the  sides ;  and  large 
lanceolate  blackish  spots  on  the  coverts  of  the  tail ;  feet  flesh-colour ; 
base  of  the  bill  livid-blue :  it  is  then  the  bird  given  by  Meyer,  'Yog. 
iJeutschl,'  and  by  Frisch,  *  Yog.,'  t.  9,  f.  A  and  B. 

For  the  old  birds,  made  and  female,  M.  Temminck  brings  together 
the  following  synonyms  and  references : — FringUla  cannahinoy  Gmel., 
*Syst,'  1,  p.  916,  sp.  28:  Lath.,  *Ind.,'  v.  1,  p.  458,  sp.  82;  Retz., 
'Faun.  Suec.,'  p.  247,  No.  226;  La  Grande  Linotte  de  Vignes,  Buff.. 
'Ois.,' V.  4,  p.  58;  Id.,  *Pl  EnL'  485,  f.  1  (the  male  pCitting  on  his 
plumage),  and  'PI.  Enl.'  161,  f.  2  (the  very  old  male,  under  the  false 
name  of  Petite  Linotte  de  Yignes);  Id.,  'PI.  Enl.'  161,  £  1  (either  a 
female,  or  perhaps  a  male  in  autumn) ;  Gerard,  '  Tab.  EMm.,'  v.  1, 
p:  190;  Greater  Ked-Headcd  Linnet  or  Redpole,  Lath.,  'Syn.,' v.  3, 
p.  304;  Id.,  'Supp.,'  'p.  176;  Bluthanfling,  Bechst,  'Naturg.  Deut..' 
v.  3,  p.  141 ;  Id.,  '  Tasschenb.,'  p.  121 ;  Meyer,  'Taaschenb.,'  v.  1,  p.  163; 
Id.,  '  Yog.  Deut,'  V.  1,  t,  f.  1  and  2 ;  Frisch,  '  Yog.,'  t  9, 1 1  and  2 ; 
Naum.,  *  Yog.,'  t.  6,  f.  10  (old  male)  and  f.  11  (female);  Ylasvink, 
'  Sepp.  NederL  Yog.,'  v.  2,  t.  p.  157 ;  Montanello  Maggiore, '  Stor.  degl. 
Ucc.,'  V.  8,  pi.  857,  f.  1. 

In  the  third  part  of  his  'Manuel'  (1835)  M.  Temminck  adds  the 
following  references  and  synonyms : — '  Atlas  du  Manuel,'  pi.  lithog. 
(male) ;  Yieill.,  '  Faun  Fran?.,'  p.  77,  pL  38,  figs,  2  and  3 ;  Roux, 
'Omit.  Proven?.,'  v.  L,  p.  148,  tab.  91  (old  male  in  the  spring),  and  92 
(male  in  antumn) ;  Fichten  und  Busch  Bluthanfling,  Brehm.,  '  Yog. 
Deut,'  p.  276 ;  La  Petite  Lmotte  de  Yignes,  Bufl".,  *P1.  Enl.'  151,  fig.  2 
(male  in  moult) ;  Naum., '  Neue  Ausg.,'  tab.  121. 

Returning  to  the  two  first  parts  of  M.  Temminck's  '  Manuel,'  we 
find  him  observing  that  the  varieties  of  the  young  described  by  Meyer 
under  the  letter  c  and  that  under  the  letter  e  ought  to  be  arranged 
under  Prittgilla  Montium. 

M.  Temminck  remarks  that  this  bird  moults  but  once  a  year — ^In 
the  autumn ;  but  nevertheless  the  spring  or  nuptial  plumage  is  of  a 
beautiful  red  tint  on  the  head  and  breast  He  ascribes  this  to  friction 
and  the  action  of  the  air,  which  wear  away  the  sombre  and  ashy 
borders  of  the  feathers,  and  cause  the  red  colour,  partially  hidden  in 
winter  under  the  ashy  edges  with  which  these  feathers  are  terminated, 
to  appear  in  the  spring.  He  adds  that  one  may  conceive  that  age  and 
the  more  or  less  distant  time  of  moulting  may  vary  this  plumage 
greatly. 

The  reader  however  should  not  forget  the  changes  of  colour  that 
Yarrell  and  others  have  shown  to  take  place  in  the  plumage  of  bird^^ 
without  change  of  feather,  and  where  friction  could  hardly  have  been 
the  agent 

Mr.  Selby,  after  the  remarks  already  quoted,  proceeds  thus : — 
"  Mr.  Bewick  however,  in  the  Supplement  to  his  work  on  '  British 
Birds,'  still  continues  to  believe  in  the  existence  of  two  distinct 
species ;  for  so  we  must  understand  him  (although  he  has  brought 
the  synox^yms  of  the  two  supposed  species  together),  since  in  a  note 
following  the  description  and  figure  of  his  Greater  Redpole,  or  Brown 
Linnet,  he  says  that  'it  loses  the  red  breast  in  autumn,  and  regains  it 
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in  spring ;  in  this  it  differs  from  the  Gray  Linnet,  whose  plumage 
remains  the  same  at  all  seasons.' "  From  his  description  of  the  Gray 
Linnet  (the  usual  Northumbrian  name  of  this  bird),  as  given  in  the 
first  volume  of  his  work,  it  can  be  no  other  than  the  Common  or 
Brown  Linnet  of  a  particular  age,  although  he  has  attached  to  it  the 
Linnsean  synonyms  of  the  Lesser  Redpole.  "  If,"  continues  Mr.  Selby, 
"  Mr.  Bewick's  observations  on  the  plumage  of  the  Linnet  were  made 
upon  caged  birds,  I  am  not  surprised  at  his  assertion  of  its  always 
retaining  the  same  appearance;  for  I  have  repeatedly  verified  the 
fact  of  its  never  acquiring  under  confinement  those  brilliant  tints 
which  distinguish  it  at  a  particular  period  of  the  year  when  in  a  state 
of  liberty.  I  will  adduce  one  instance  strikingly  to  the  point  in 
question.  For  some  particular  purpose  of  observation  a  linnet  was 
shot  more  than  two  years  ago,  towards  the  close  of  summer,  when 
the  plumage  showed  its  most  perfect  nuptial  tint;  and,  happening  to 
be  only  winged,  it  was  put  into  a  cage,  wnere  it  soon  became  familiar- 
ised to  its  situation,  and  still  continues.  About  the  usual  time,  in 
the  autumn  of  that  year,  it  moulted,  and  acquired  the  winter  dress  of 
the  Common  Linnet,  which  it  has  retained  ever  since,  without  dis- 
playing at  the  accustomed  season  any  of  the  brilliant  red  that  adorned 
it  in  the  wild  state." 

Mr.  Selby,  who  gives  in  hia  great  work  the  figures  of  a  male  bird  in 
summer  plumage,  and  of  the  natural  size  (pL  65,  fig.  3),  and  of  a  female, 
natural  size  (Ibid.,  fig,  4),  collects  the  following  synonyms  for  this 
species : — 

FringUla  eannabina,  Linn., '  Syst'  i.  p.  322,  sp.  28. 

Gros-Beo  Linotte,  Temm., '  Man.  d'Omith.,'  v.  i  p.  364. 

Greater  Redpole,  or  Brown  Linnet,  Mont, '  Omitfa.  Diet' 

The  Linnet,  Low,  'Faun.  Oread.,'  p.  63. 

Greater  Redpole  Finch,  Shaw,  'Zool.,'  9,  p.  616. 

(PHngvOa  Zinota,  Gmel., '  Syst'  i.  p.  916 ;  Lath.,  *  Ind. 

Ornith.,*  1,  p.  457,  sp.  81. 
Ztnarto,  RaU  *  Syn.,'  p.  80,  A.  1 ;  Will.,  p.  190 ;  Id. 

(Aug.),  258 ;  Briss.,  3.  p.  131,  29. 
La  Linotte  Ordinaire,  Buff., '  Ois.,'  v.  4,  p.  68, 1. 1 ;  Id., 

'Pl.Enl.'161,f.  L 
Common  Linnet, 'Br.  ZooL,'  No.  130;   Lewin  'Br. 

Birds,'  2,  t  83;  Lath..  *Syn.'  3,  p.  402,  73;  Pult, 

'Cat  Dorset,'  p.  12;  Wale,  'Syn.,', t  221. 
Gray  Linnet,  Bewick, '  Br.  Birds,'  1,  p.  171. 

C FringUla  cannahina,  GmeL,  'Syst,'  1,  p.  916,  sp.  28; 
Syn.  of  Lath., '  Ind.  Ornith.,'  v.  1,  p.  458,  sp.  82. 

adult         J  Linaria  rvhia  in,ajor,  Briss.,  3,  p.  135, 30 ;  Rail '  Syn.,' 
male  in      (      p.  91,  A.  2 ;  Will.,  p.  191,  t.  46. 
summer         La  Grande  Linotte  de  Yignes,  Buff,  '  Ois.,'  4  p.  58 ; 
plumage.  Id., '  PI.  Enl.,'  485,  f.  2,  old  male  under  the  title  of 

L     Petite  Linotte  des  Yignes. 

^Bluthanfling,  Bechst,  '  Naturg.  Deut/  3,  pl41;  Id., 

'Tasschenb.  Deut,'   8,  p.   141;   Id.,   'Tasschenb. 

Deut,*  p.  121 ;  Meyer, '  Tasschenb.  Deut,'  l,p.  163  ; 

Syn.  of  Id.,  'Yog.  Deut,'  1,  f.  1  and  2;   Frisch,  'Yog./ 

adult  t  9,  f.  1  and  2. 

male  in       /  Greater  Redpole  or  Red-Headed  Linnet,  'Br.  ZooL/ 

summer       |      1,  No.  131,  t  54;  'Arct  ZooL/  2,  No.  161;  WilL 

plumsge.  (Aug.),  260;  Lewm,  'Br.  Birds/  2,  t  84;   Lath., 

*Syn.'3,  p.  304;  Id.,  'Sup./  p.  167;  Wala,  'Syn.' 
2,  t  222;  Pult,  'Cat  Dorset,^  p.  12;  Bewick,  'Br. 
Birds./  1,  t,  p.  173;  Id,  'Sup.,*  p.,  t  22. 

Mr.  Gould,  in  his  beautiful  work  on  the  '  Birds  of  Europe/  figures  a 
male  in  the  spring  or  nuptial  plumage,  and  a  female  of  tiie  natural 
size,  imder  the  name  of  Linaria  cannahina  (Le  Gros-Bec  Linotte, 
Common  or  Brown  Linnet),  and  refers  to  Mr.  Selby  principally  for  the 
account  of  the  changes  of  plumage.  He  also  notices  the  confusion 
which  formerly  obtained  about  this  species. 

M.  Temminck  states  that  the  bird  varies  accidentally  to  pure  white ; 
whitish,  with  the  wings  and  tail  as  they  are  ordinanly ;  the  colours 
feebly  traced  on  the  plumage ;  a  part  of  the  body  white,  or  variegated 
with  white  feathers.  All  the  plumage  blackish,  or  more  sombre  than 
ordinary ;  the  feet  often  red.  He  says  that  it  is  then  FringiUa  argen- 
ioratmns,  GmeL,  'Syst,'  1,  p.  918,  sp.  69;  Lath,  'Ind-/  1,  p.  460, 
sp.  87  ;  Le  Gentyl  de  Strasbourg,  Buff,  'Ois./  4,  p.  78;  Gerard, 
•Tab.  6ldm/l,  p.  194. 

This  bird  is  very  abundant  in  Holland.  (Temm.)  Yery  conunon 
throughout  Britain,  extending  as  far  as  to  the  Orkneys,  where  it  is 
abundant  (Selby.)  Indigenous  to  the  British  Islands,  over  the 
whole  of  which,  and  Europe  generally,  is  is  plentifully  dispersed. 
(Gould.)    Erzeroum  in  Turkish  Armenia. 

In  Britain  it  resorts  to  waste  lands  and  commons  in  the  upper  parts 
of  the  country,  where  it  breeds.  It  assembles  in  winter  in  very  large 
flocks,  and  descends  to  the  sea-coasts,  where  it  remains  till  pairing- 
time  stimulates  it  to  seek  the  uplands.  The  food  of  the  Linnet 
consists  of  small  seeds  generally ;  those  of  the  cruciform  plants  are 
favourites.  The  nest  is  built  in  a  low  bush,  most  frequently  in  furze 
of  moss  and  stalks  of  grass  interwoven  with  wool  and  lined  with  halt 
and  feathers ;  eggs  four  or  five,  bluish-white  dotted  with  purplish-red, 
(Selby  principally.) 
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The  bird  is  provincially  termed  Greater  Redpole,  Rose  linnet,  Qray 
Linnet,  lintwhite  and  Lintie.  B^on  is  of  opinion  that  this  species  is 
the  bird  named  Salua  by  the  Latins,  and  Aiyi&tts  by  Ariatoble, 
in  the  15th  chapter  of  his  19th  book  ('Hist  Anim/).  The 
French  and  Qeiman  names  have  been  given  above.  It  is  the  Fanello 
of  the  Italians,  and  Llinos  and  Llinos  &ngooh  of  the  Welsh. 

The  Common  Linnet  is  prized  for  its  sweet  song,  and  has  been 
taught  to  imitate  the  human  voice.  The  Hon.  Daines  Banington 
mentions  the  celebrated  talking  linnet  at  Kensington.  He  heard  it 
repeat  the  words  *  prsttv  boy.' 

L.  eaneteena,  the  Mealy  Redpole,  is  the  L.  canucen»  of  Gould  and 
Eyton,  L,  barealU  of  liacgillivray,  Fringilla  horealia  of  Temminck. 
This  bird  is  not  so  common  as  tiie  last ;  it  has  however  a  wide  geo* 
graphical  range.  It  is  found  as  far  north  as  Greenland,  and  is  very 
general  in  the  northern  regions  of  Europe,  Asia,  and  America.  The 
beak  is  laiger  than  the  Common  Redpole,  but  it  is  not  so  large  a  bird 
as  the  Linnet.  It  measures  about  b\  inches.  From  the  carpel  joint 
to  the  end  of  the  wing  2}  inches.  The  first,  second,  and  third  quill- 
feathers  nearly  equal  in  length,  but  the  first  and  second  rather  longer 
than  the  third ;  the  fourth  feather  two-twelfths  of  an  inch  shorter 
than  the  third.  The  irides  are  dusky  brown ;  in  winter  the  feathers 
of  the  forehead  dark  red ;  back  of  the  head,  neck,  upper  part  of  the 
back,  and  the  smaller  wing-coverts,  a  mixture  of  dark  and  light  brown, 
the -middle  of  each  feather  being  the  darkest  part;  the  smaller  wing- 
coverts  tipped  with  dull  white,  forming  a  short  bar;  the  greater 
wing-coverts  uniform  dark  brown,  with  broader  ends  of  dull  white; 
lower  part  of  the  back,  the  rump,  and  upper  tail-coverts  mealy  or 
grayish-white,  with  a  few  dark-brown  streaks ;  tail-feathers  grayish- 
brown,  with  light-brown  edges,  the  two  in  the  middle  short ;  the  form 
of  the  tail  deeply  forked;  the  chin  almost  black;  the  cheek,  ear- 
coverts,  neck,  breast,  belly,  and  under  tail-coverts  pale  brownish 
white,  streaked  with  darker  brown,  except  on  the  middle  of  the  breast 
and  belly,  which  are  plain ;  the  dark  streaks  are  largest  on  the  flanks ; 
the  legs,  toes,  and  claws  dark  brown. 

Z.  iinoWo,  the  Lesser  Redpole,  or  Common  Redpole,  is  the  smallest 
of  the  British  Linnets,  and  is  even  a  trifle  smaller  than  our  diminu- 
tive Siskin.  This  is  more  espedally  a  winter  visitor  to  the  southern 
counties  of  England,  appearing  in  small  flocks  from  Michaelmas  till 
April ;  but  it  is  not  orten  seen  in  the  south  of  England  in  summer. 
It  is  at  once  distinguished  from  the  Mealy  Redpole,  last  described,  by 
its  smaller  size ;  and  though  not  attractive  from  its  notes,  which  are 
little  more  than  a  lively  twitter,  its  sprightly  habits  and  engaging 
confidence  render  it  a  general  favourite,  since  it  is  of  all  the  small 
birds  one  of  those  that  are  most  easily  tamed.  In  some  of  the 
northern  counties  of  England,  and  in  Scotland  particularly,  this  little 
bird  is  resident  all  the  year;  during  the  summer  it  retires  to  the 
underwood  that  covers  the  bsMs  of  our  mountains  and  hills,  and  that 
often  fringes  the  banks  of  our  precipitous  streams,  in  which  sequestered 
situation  it  breeds.    The  eggs  are  four  or  five  in  number ;  their  colour 

ee  bluish-green,  spotted  with  orange-brown  principally  towards  the 
;er  end.  The  young  are  produced  late  in  the  season,  and  are  seldom 
able  to  fly  before  the  end  of  June  or  the  beginning  of  July.  This 
little  bird  is  common  in  Ireland  and  Scotland.  It  inhabits  Denmark 
and  Scandinavia  generally;  and  so  hardy  is  it,  that  it  is  a  permanent 
resident  in  the  Fur  Countries  of  North  America,  where  it  may  be  seen 
on  the  banks  of  lakes  and  rivers  in  the  coldest  weather.  The  beak  is 
brown,  the  upper  mandible  pale-brown;  the  irides  dusky-brown; 
forehead  deep  red;  the  head,  neck,  back,  wing-coverts,  rump,  and 
upper  tail-coverts,  a  mixture  of  dark  and  light  brown,  the  centre  of 
eadh  feather  being  darkest ;  the  outer  feather  only  of  the  small  wing- 
coverts  tipped  with  wood-brown ;  all  the  feathers  of  the  greater  coverts 
tipped  with  pale-brown,  forming  one  conspicuous  bar.  Quill-feathers 
brownish'black,  the  primaries  with  a  very  narrow  edge  and  the  laterals 
with  broader  edgea  of  pale  wood-brown ;  tail-feathers  not  so  deeply 
forked  or  near  so  long  as  those  of  the  Mealy  Redpole,  but  similar  in 
colour.  Chin  with  a  patch  of  black;  cheeks,  sides  of  the  neck,  sides 
of  the  breast  and  flanks,  with  dark-brown  streaks  on  pale-brown;  the 
breast  strongly  marked  with  vermilion-red;  belly  and  under  tail- 
ooverts  dull  brownish-white ;  legs,  toes,  and  claws,  brown.  The  whole 
length  of  the  bird  is  A\  inches.  From  the  carpal  joint  to  the  end  of 
the  wing,  2f  inches.  The  first  three  quill-feathers  nearly  equal  in 
length,  but  the  second  is  the  longest ;  the  fourth  one-twelfth  shorter 
than  the  third.  The  females  are  without  the  red  on  the  breast,  and 
the  dark-coloured  parts  about  the  head  are  rather  brown  than  blacL 

JL  Montwm,  the  Mountain  Linnet,  or  Twite.  It  la  distinguished 
from  the  Conmion  linnet,  and  from  both  the  Redpole  Linnets,  by  the 
greater  length  of  its  tail,  which  gives  this  bird  a  more  elongated  and 
slender  appearance;  and  it  is  further  distinguished  by  having  a 
reddish  tawny  throat,  but  does  not  exhibit  any  red  colour  either  on 
the  head  or  breast  at  any  season  of  the  year.  There  is  however  a 
tinge  of  red  on  the  rump  of  the  male  in  summer,  and  in  the  general 
dbaractar  of  the  plumage  of  both  sexes  there  is  considerable  similarity 
to  that  of  the  other  species  of  the  genus.  The  Mountain  Linnet,  as 
its  name  would  imply,  prefers  hi|^  hills  and  mountains,  or  at  least  an 
intocohange  of  moor  and  fdl  It  is  not  unconunon  in  certain  localities 
in  Ireland.  It  is  plentiful  in  the  Hebrides ;  and  the  Rev.  Mr.  Low 
states  that  it  remains  in  the  Orkneys  all  the  year.  The  eggs  are 
bluish-white^  mailed  towards  the  larger  end  with  light  brown  and 


purplish-red,  sometimes  with  a  few  blackish  spots.  The  Mountain 
Linnet  inhabits  Denmark,  Norway,  and  Sweden,  but  is  said  to  be  rare 
in  Russia,  particularly  in  the  eastern  portions.  It  is  observed  periodi- 
cally on  its  passage  in  Germany  and  France,  and  some  are  said  to 
remain  and  breed  in  the  mountains  of  Switeerland.  It  is  found  in 
Provence,  at  G^noa,  and  even  as  far  south  as  Rome  in  winter ;  but 
retires  to  the  northern  mountains  to  breed  in  sununer.  The  beak  is 
yellow,  and  hence  the  term  '  flavirostris '  has  by  some  authors  been 
attached  to  this  species ;  the  irides  hazel ;  the  forehead,  crown  of  the 
head,  ear-coverts,  neck  behind,  back,  and  wings,  are  of  two  shades  of 
brown,  the  darker  colour  pervading  the  middle  of  the  feather,  the 
lighter  wood-brown  colour  on  the  edges;  the  greater  wing-coverts 
only  tipped  with  pale  wood-brown,  forming  one  bar  across  the  wing. 
Quill-feathers  brownish-black,  the  primaries  with  narrow  edges,  the 
tertials  with  broader  mai^ns  of  pale  brown.  The  rump  red ;  upper 
tail-coverts  like  the  back  in  colour ;  tail-feathers  brownish-black  with 
narrow  white  external  edgea,  and  broader  light-brown  inner  margins ; 
tail  deeply  forked ;  chin  and  throat  imiform  reddish  yellow-brown, 
without  streaks,  but  streaked  on  the  sides  of  the  lower  part  of  the 
breast  and  flanks  with  dark-brown ;  lower  part  of  the  breast,  belly, 
and  under  tail-coverts  dull  brownish-white ;  legs,  toes,  and  claws  very 
dark  brown.  The  red  colour  on  the  rump  is  a  sexual  as  well  as  a 
seasonal  assumption,  peculiar  to  the  male  only  in  summer.  The  whole 
length  of  the  bird  is  5^  inches ;  but  the  body  being  slender,  and  the 
tail-feathers  lengthy,  this  bird  has  a  more  elongated  appearance  than 
the  Common  Linnet,  or  the  Mealy  Redpole.  The  femsde  is  without 
colour  on  the  rump,  and  is  also  lighter  in  colour  on  the  back ;  her 
beak,  less  decidedly  yellow  at  the  base,  is  dusky-brown  at  the  tip. 
Young  birds  like  the  females  are  lighter  m  colour  generally,  and  are 
thus  distinguished  from  old  males. 

(Tarrell,  Briiuh  Birds,) 

LINSENERZ,  a  Mineral  consisting  of  Arsenate  of  Copper.  Its 
primary  form  is  a  right  rhombic  prisoL  It  occurs  in  octahednii  crystals. 
Cleavage  parallel^  to  the  primary  planes.  Colour  light-blue  and  occa- 
sionally dull-green.  Streak  pale-blue  or  green.  Hardness  2'0  to  2*5. 
Lustre  vitreous.  Transparent,  translucent.  Specific  gravity  2*926. 
It  is  found  near  Redruth,  Cornwall,  and  in  Hungary.  Its  analysis  by 
Dr.  Thomson  gives — 

Arsenic  Acid 48*39 

Oxide  of  Copper 30*10 

Water 26*69 

100*18 

LINU'CHIA.  Eschscholtz  gave  this  generic  name  to  certain  forma 
of  the  Linnsean  genus  Meduacu    (' Actinologie,'  p.  289.) 

LINUM,  a  genus  of  Plants  which  gives  its  name  to  the  small 
family  of  Linacece,  and  is  characterised  by  having  5  distinct  sepals, 
5  petals,  5  stamens,  and  from  3  to  5  styles,  which  are  either  distinct 
from  the  base,  or  united  as  far  as  the  middle,  or  even  the  apex.  Cap- 
side  globular,  divided  into  10  cells,  each  containing  a  single  seed. 
Herbs  or  small  shrubs;  leaves  entire,  without  stipules;  flowers 
having  the  petals  falling  off  shortly  after  flowering.  The  species  are 
chiefly  fotmd  in  Europe  and  the  north  of  Africa,  but  a  few  likewise  in 
other  parts  of  the  world. 

Few  of  the  species  of  Linum  are  of  any  importance,  except  that 
which  has  been  an  object  of  culture  from  the  earliest  times  of  which 
we  have  any  record,  that  is  L,  utitatisnmum,  the  Flax  Plant,  which  is 
valuable  as  well  for  its  seed,  as  for  the  ligneous  fibre  of  its  cortical 
layer,  which  forms  the  tow  spun  into  yam  and  woven  into  linen  cloth. 
It  is  distinguished  by  its  glabrous  capsules  within  the  sepals ;  ovate 
pointed  ciliated  lanceolate  leaves,  and  solitarv  stem.  The  flower  is 
blue ;  stem  from  one  to  one  and  a  half  feet  high ;  sepals  8-nerved.  It 
is  a  native  of  Great  Britain. 

It  has  been  sometimes  said  that  cotton  is  the  substance  from  which 
cloth  was  made  in  Egypt  in  ancient  times.  Cotton  was  no  doubt 
known  to  the  Hindoos  at  very  early  periods,  and  may  have  formed 
an  article  of  conmierce  to  Egypt  from  India,  but  that  it  was  not  much 
used  is  proved  by  none  of  Ihe  mummy  doth,  which  has  been  examined 
by  the  best  microscopes,  being  found  to  be  composed  of  cotton.  The 
seed  is  valuable  for  the  condensed  mucilage  contained  in  its  seed-coats^ 
while  the  almond  contains  a  fixed  oil,  valuable  for  burning,  and  in  the 
arts  as  a  drving  oil ;  the  oil-cake  is  used  for  fattening  cattle.  Linseed 
is  extensively  imported  from  Russia,  Italy,  and  Egypt,  for  crushing^ 
but  of  late  years  it  has  been  imported  in  large  quantities  from  India 
for  the  same  purpose ;  this  is  found  to  yield  a  larger  proportion  of 
oil  than  Russian  linseed,  and  the  commerce  will  no  doubt  continue  to 
increase.  Seed  is  also  imported  from  Holland,  America,  and  other 
places  for  the  purpose  of  sowing,  as  it  is  found  to  yield  a  finer  and 
more  abundant  crop  than  the  British  seed.  It  is  curious  that  the 
Hindoos  make  no  use  of  the  ligneous  fibre ;  but  the  plants,  though 
they  there  produce  fine  seed  rich  in  oil,  are  vexy  dwarfish,  and  may  not 
therefore  be  found  profitablo  culture  for  a  people  who  have  cotton  in 
such  abundance,  and  who  wove  it  into  doth  in  ages  when  even  Unen 
was  ui^own  in  Europe. 

L.  €Mgu8tifolium  is  found  in  sandy  and  duJky  places.  It  has 
downy  capsules  within  the  sepals,  eUiptica],  pointed,  ciliated ;  leaves 
linear-limceolate ;  stems  numerous.  Flowers  of  a  pale  blue ;  stem  one 
or  two  feet  high. 

Zb  jveroifie  has  obovate-obtuae  sepals  obaourelx  4*nerTod9  glabrous^ 
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1mv»  lineor-UncteUte ;  ■torn* 

bloe;  itam  one  to  two  f«t  long,  erect, 

chklkf  pUcca  in  Great  Britain. 

(Babin^n,  Afamtal  0/  BrUM  Bolang.) 

LION.    [Felid«.] 

LIPARia.     [Desooboli.] 

LIPYLE.    [AlilPoaB  T1MOB.I 

LIQUIDAU^AS,ageDiuof  Fknti  belonging  to  the  natunl  order 
B^tamijliia  of  Bliune,  which  hu  been  altered  to  BaUamanta  by  Dr. 
Lindlef.  Hie  Dame  Uderirad  from 'Uqaldum,' fluid,  and 'ambnr,'  the 
Arabic  name  of  amber.  The  ganiu  ii  doeel;  allied  ta  the  Willow  and 
Plane  tribei,  but  diatjngniilied  from  both  b;  it*  2-!obed  S-oelled 
many-aeeded  oapaolea,  and  thnr  albamiooui  embiro.  The  apedei 
are  only  three  in  number,  a]l  forming  fine  treee,  and  occurring  ia  Jara, 
the  Lerant,  and  North  America. 

L.  slyracifiua  ii  the  ipeciee  found  in  Mexico  and  the  nnited  States, 
in  the  latter  of  which  it  is  called  Sweet  Oam,  and  forma  a  large  and 
fine  tree,  beariog  hjidb  reHmblanee  ta  the  leaaer  maple  {Actr  earn- 
patrt) :  the  wood  ia  of  a  hard  texture  and  fine  grain,  and  mak«  lumd- 
■ome  furniture,  but  the  tree  ii  more  noted  for  the  fra^jiant  liquid 
reain  which  eiadea  from  indiiooe  in  the  ateai,  though  not  Tety 
copiouilf.  This  L>  called  Liquidambar,  Oil  of  Liquidambar,  and 
Copalm  Balaam,  which  haa  a  pleaaaot  bnlaamis  odour,  and  an  aro- 
matio  bitter  taite.  Thii  becoming  dry  and  opaque,  forma  what  ia 
called  Soft  or  White  Liqmdambar,  which  reeemblea  vbit  thick  turpen- 
tine, hai  a  feebler  odour  than  the  liquid  balaam,  and  contains  leai 
Tolatile  oil,  but  mora  benaoio  aoid. 

L.  (H-ientalii  ia  a  amall  tree,  a  natiTe  of  pyprua  and  other  parta  of 
the  East  Indiea ;  waa  intriMluced  into  the  Jaidin  dea  Plantea,  Paris, 
from  Smyrna,  and  ia  said  to  oocur  along  the  Bed  Sea.  Dr.  Pococlte,  aa 
quoted  by  Dr.  Lindley,  states  that  it  u  called  Xylon  EtTendi  (the  Wood 
of  our  Lord),  in  Oyprua,  where  it  piodncea  an  excellent  white  turpen- 
tine, especiall;  by  inciuona  made  in  the  bark.  It  ia  thia  snbatance 
perhapa  which  ia  alluded  to  in  many  worki  by  the  name  Roea  malla 
or  maJlos,  deacribed  aa  a  balaamic  fluid  produeed  upon  the  island  of 
Cabroaa,  at  the  upper  end  of  the  Red  Sea  near  Cadees,  which  ia  three 
dan^  journey  from  Sues.  But  there  are  no  recent  aocounta  of  thia 
subataace,  which  is  thooght  by  aome  aatbon  to  be  procured  Sxim  the 
fallowing  apedes. 

X.  atlinjna  of  Blnms  is  a  native  of  the  foresta  of  Java,  at  elevationa 
ot  SOOO  to  3000  feet  above  the  level  of  the  aea.  It  forma  a  gigantic 
tree,  with  bark  having  a  hot  and  bitterish  taste,  yielding  a  fragrant 
balaam,  or  liquid  etorai,  the  Rssamola  cf  the  Halsyan  Archipelago, 
though  there  is  no  prooF  that  the  liquid  itorax  known  io  Europe  ia 
obtained  from  it,  and  it  doei  not  grow  aaa  the  localities  whence 
liquid  Btorax  has  so  long  been  obt^ed.  It  ia  therefore  probable  that 
some  portion  ia  obtained  by  boiling  the  branchea  of  Stj/rtix  efficim^r, 
or  acting  upon  them  with  oil,  i[«ri^  or  naphllia.  [Sttsax,  in  Aam 
80.  DlT.J 
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maeh  aa  old  writera  mention  a  liquid  with  the  solid  atorai.  By  the 
Arabs  the  former  ia  deacribed  under  the  name  Hia-Saileh,  liquid 
etorax ;  and  the  latter,  Hia-Tabeeb,  solid  storuc  Both  an  deaoibed 
by  Serapion  under  the  head  Hiha;  by  Avlcenna  under  the  aavcnl 
heads  of  Lubnee,  Astaruk,  and  HUia.  The  name  Uia-Saileh,  with 
the  affix  'rua'  (juice),  would  appear  to  be  the  origin  of  the  Iblayan 
Rasamola,  and  thua  one  which  has  been  variously  oorrapted. 

LIQUORICE.    raLTOTMlBi.] 

LIEIOGONITE.    [CopPBa.] 

LIRIODENDRON  (from  kttpiar  and  S^vSpoi'l,  a  genua  of  Planta 
belonging  to  the  natnial  order  MagitoUaeot.  The  oharaottta  of  tha 
genos  are  aa  follows :— Carpala  l-S-seeded,  diapoaed  in  spikes,  iude- 
hisoent,  deciduons,  drawn  out  into  a  wing  at  the  apex ;  calyx  of  tliTM 
deinduous  lepals ;  corolla  of  S  petals  forming  a  beU-ehaped  flower. 

L.  UiUpifera,  the  Tulip-Tree,  White-Wood,  Canoe-Wood,  Tulip- 
Bearing  Lity-Tree,  Viipnian  Poplar,  and  Poplar,  is  the  only  apeeies 
of  the  genus.  It  ia  a  handsome  ^«e,  with  large  4-iobed  truncate  {eaves 
resembling  a  saddle  in  ahapo,  and  large  elegant  flowera  colonnd  with 
green,  yoUow,  and  orange.  There  are  threa  varieties  of  thia  tne 
described :  the  Z.  (.  oftfanfoia,  which  haa  ita  leaves  with  blunter  lobea 
than  the  original  apociw,  and  on  aocount  ot  the  yeilowneaa  of  the 
wood  is  called  Yellow- Wood,  or  Teliow-PopUr.  The  i.  t  amttifoUa 
has  the  leaves  smaller  and  more  acutely  out  than  the  other  varietiea. 
The  L,  t.  /lava  ia  known  by  its  flowers  being  entirely  yellow. 

This  tree  ia  ana  of  the  moat  magni Scent  inhabitants  of  thsforeata  of 
the  temperate  parts  of  North  America.  According  to  Hicham,  tha 
northern  limit  of  this  tree  ia  the  aoutbem  extremity  of  Lake  Champ- 
lain,  in  4G°  N.  lab  ;  and  ita  eastern  limit  is  the  Connecticut  River,  in 
72°  W.  long.  It  abounds  in  the  middle  statea  of  the  North  American 
union,  in  the  upper  parta  of  the  Carolinaa  and  of  Oeorgia,  and  is  atiU 
more  abundant  in  the  weatem  country,  partjoularlj  Kentucky.  These 
treea  sometimes  attain  a  height  of  120  feet  or  more,  and  their  trunks 
measure  20  feet  in  cireumforence.  The  moat  eommoo  dimensions 
however  are  from  TO  to  100  f<;at  in  height,  and  from  IS  inchu  to  3 
feet  the  diameter  of  the  trunk. 

It  is  uncertain  at  what  period  the  Tnlip-Tree  was  introdnced  into 
Europe.  In  England  it  was  cultivated  by  Compton  at  Fulbam  in  168S. 
Evelyn,  in  his  'Sylva,'  referring  to  it,  says: — ''They  have  a  poplar  in 
Virginia  with  a  very  peouliar-shaped  leaf,  whioh  grows  well  with  the 
ouriouB  among  us  to  a  constderabla  stature.  I  oonceive  it  was  first 
brought  over  by  John  Tradesoant,  under  the  name  of  die  Tulip-Tree, 
from  the  likeneas  of  its  flower  ;  but  it  ia  not,  that  I  And,  taken  mucJi 
notice  of  in  any  of  our  herbala.  I  wish  we  had  more  of  them,  but 
they  are  difficult  to  elevate  at  first"  They  are  now  }juited  very 
generally  in  Europe,  having  a  geographical  range  from  Berlin  and 
Warsaw  on  the  north  to  the  ahwea  of  tha  Hediterranean  and  Naplea 
on  the  south,  Ireland  on  tha  west,  and  the  Crimea  on  the  eoat  In 
this  country  msny  of  the  treea  have  attained  a  height  of  TO  or  80  feet, 
and  a  droumference  of  tha  trunk  of  S  or  7  feet  The  trees  blossom 
in  Great  Britain,  but  do  not  ripen  their  aeada,  althou^  they  do  in 
many  parts  of  the  continent. 

The  timber  of  the  Tulip-Tree  ia  seldom  uaed  in  Europe,  as  the  tree 
is  too  much  valued  as  an  ornament ;  but  iu  America,  where  it  is  so 
abundant,  it  ia  found  to  yield  a  light  compact  fine-grained  wood,  which 
is  nsaful  for  many  purpoesa.  It  is  easily  wrought,  and  reeeivea  a 
good  polish.  It  is  caed  by  cabinet-  and  eoach-m^cers  for  Tn»Hng 
furniture  and  the  panels  of  carriages.  The  Indians  of  the  weat 
country  prefer  thia  tree  for  the  construction  of  their  oanoea.  In 
America  the  bark  of  this  tree  has  a  reputation  as  being  a  substitute 
the  cinchona  bark  ;  and  in  179S  Dr.  Young  of  Philadelphia  pub- 
lished a  paper  on  its  remedial  ageney  in  the  '  Amarioan  Museum.' 
The  bark  baa  a  bitter  and  an  aromatic  taste,  propertieawijich  probably 


t  yet  appear  to  have  been  ahemicoUy 

The  beat  mode  of  propagating  the  Tulip-Tree  Is  by  aeeds,  which 
should  be  obtained  ftom  the  native  country  of  the  tree.  Theaaahould 
be  sown  in  heatb  soil,  very  floe  mould,  or  aandy  loam,  and  kept  moist 
in  a  shady  aituatioD.  When  the  seeds  are  sown  in  autumn,  they  mostly 
ome  up  tha  following  spring ;  but  if  they  are  not  sown  till  Uie  aprioK 
hey  remain  a  year  in  the  ground.  The  variatiea  of  this  plant  may  be 
iropagated  by  budding,  grafting,  or  inarching.  Thia  tree  doea  not 
war  transplanting  wsll,  nor  the  use  of  the  pmning-knife. 

(Loudon,   Arhoretnm  tl  Fmticatn   BriMnHietim,   ToL   L;   Dan, 
Diddamydtoia  Planta) 
LIS8A.    [MAni>£.] 
LI8B0UUS.     rELalBBOX.) 
LI8S0TR1T0N.    [Ahphibu.] 
LISSDRA.     [HYBiX.] 

LISTERA,  a  genus  of  Plants  belonging  to  tha  natural  order 
Orehidactce.  It  luu  a  ringent  perianth;  a  defleied  2-lDbed  lip ;  the 
stigma  transverse;  rostellum  elongated,  eutire,  acuta,  with  a  minute 
globose  appendage  at  its  somewhat  refleied  apex ;  eolumn  very  short. 
L.  omta,  Tway-Blada,  is  fomid  in  woods  and  pasturea  in  Great 
Britain.  It  has  3  opposite  ovate  laavea,  the  lip  bifld,  the  column  with 
,  a  oreat  which  includes  the  anther ;  the  stem  a  foot  high ;  apike  elon- 
I  gated,  very  lax;  flowen  small,  and  greenish  ;  leaves  large. 
I      L,  wriata  hu  2  opposite  cordate  leaves,  t-lobsd  lip,  c^umn  nitbout 
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a  crest.  Height  3  to  5  inches.  The  stem  is  slendei'.  Flowera  very 
small,  in  a  lax  spike,  and  of  a  greeniah  colour;  the  lip  with  2  basal 
and  2  terminal  Imear  lobes.  It  ia  found  on  turfy  mountainous  moors 
in  Great  Britain. 

(Babington,  Manual  of  BHtUh  Botany.) 

LI-TCHI,  or  LEECHEE,  a  fruit  commonly  sold  in  the  mairkets  of 
China,  and  occasionally  brought  to  England  It  is  the  produce  of  the 
Euphoria  (Nephdiwn)  Litehi  of  botanists,  a  tree  belonging  to  the 
natural  order  Saipindacea,  The  eatable  part  is  a  pulpy  nedb,  which 
covers  a  stone  inclosed  in  a  hard  dry  tesselated  prickly  pericarp.  The 
Bambutan  and  another  fruit,  called  the  Long-yen,  or  Longan,  are 
yielded  by  species  of  the  same  genus.  The  CMnese  cultiyate  many 
varieties  of  each. 

LITHOCARPUS,  a  genus  of  Plants  belonging  to  the  natural 
order  Corylacea,  Blume  tells  us  that  his  L.  Javensis  is  called  Papau 
Batu,  or  Stone-Bark,  because  of  its  hardness.  (Lindley,  Vegetable 
Kingdom.) 

LITHODENBRON,  a  generic  name  of  some  Zoophyta,  proposed  by 
Goldfuss  to  include  CaryophyUia  and  Oculina  of  Lamarck,  and 
adopted  by  many  geological  writers  in  a  rather  vague  sense.  De 
Blamville  rejects  the  term.  (' Actinologie,'  p.  347.)  The  spedes  ranked 
by  Dr.  Goldfuss  in  the  group  of  Lithodendra  offer  many  diversities 
of  structure,  and  lie  in  strata  of  various  antiquity  ('Petrefacta 
EuropsB*),  especially  in  the  Primary  and  Carboniferous  limestones. 
LITHODKS.  [HoMdLiDA] 
LITHODOMUS.     [Mttiltda] 

LITHOMARGE,  a  Mineral  which  occurs  massive.  It  is  spheroidal. 
Colour  white,  gray,  red,  yeUow,  blue.  Streak  shining.  Structure 
compact  Soft  DulL  Opaque.  Unctuous  to  the  touch.  Adheres 
to  the  tongue.  Specific  gravity  2'2  to  2'5.  It  is  found  in  Cornwall 
near  Redruth,  in  Saxony,  and  some  other  places  in  Europe.  Friable 
Lithomaige  occurs  in  soskly  glimmering  particles,  which  are  phos- 
phoivscent  in  the  dark.  It  is  found  at  Ehrenfriedensdozf  in  Saxony. 
The  analysis  by  Klaproth  gives — 

Silica 82-0 

Alumina 26*5 

Oxide  of  Irou 21*0 

Chloride  of  Sodium 1*5 

Water 17*0 
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LITHOPHA'GID^E,  a  name  applicable  to  all  Marine  Conchifera, 
MoUitaca,  Jladiata,  &&,  that  penetrate  stones,  masses  of  madrepore, 
and  other  hard  corals,  forming  therein  a  nidus  for  themselves ;  but 
more  particularly  applied  to  the  ConckifercL  [Ci.ayaqxlla  ;  Gastbo- 
CKSSA.]  This  boring  however  is  not  confined  to  the  Conekifera; 
for  Petricola  has  the  power  of  perforating  certain  rocks  to  a  limited 
extent :  nor  to  the  Mollutea  generally ;  for  some  of  the  Echinida 
{Radiata,  for  instance),  are  known  to  make  shallow  basin-like  lodge- 
ments in  the  rocks  whereon  they  dwell.  The  means  by  which  these 
animals  bore  has  been  the  subject  of  anxious  discussion  and  observa- 
tion for  many  years.  It  has  been  attributed  to  various  causes.  These 
may  be  divided  into  chemical  and  mechanical.  The  chemical  causes 
ascribed  are  two,  first,  a  secretion  of  a  chemical  or  acid  substance,  by 
which  the  rock  bored  is  supposed  to  be  dissolved,  and  second  the 
influence  of  carbonic  add  in  the  liquid  forming  the  respiratoiy 
currents.  The  first  set  of  chemical  re-agents  have  not  been  found  to 
exist,  and  the  last  will  not  account  for  boring  in  wood,  clay,  and 
saDdstone. 

The  mechanical  causes  described  are  also  several  The  moving 
round  of  the  shell  is  one;  the  use  of  the  tongue,  which  contains 
siliceous  particles,  is  another ;  whilst  a  third  theory  ascribes  the  boring 
to  the  action  of  partides  of  sand  between  the  shell  and  the  rock.  It 
is  not  impossible  that  all  these  causes  may  be  in  operation  in  different 
animals,  but  at  present  no  one  is  regarded  as  the  universal  agent 

In  the '  History  of  Britie^  MoUusca,'  Messrs.  Forbes  and  Hanley 
have  given  a  full  account  of  the  various  theories  advanced,  and  from 
this  work  we  borrow  the  materials  of  the  following  sketch  : — 

"  All  the  spedes  of  Pholaa  are  endowed  with  the  remarkable  power 
of  perforating  various  substances  of  considerable  hardness,  such  as 
stone,  shale,  or  wood ;  some  indifferently,  some  selecting  one  or  other 
for  their  habitations.  They  are  never  naturally  found  fre&  This 
habit  of  boring  is  common  to  the  whole  tribe  of  which  Pholaa  is  the 
type,  and  is  presented  also  by  certain  members  of  other  tribes.  The 
majority  of  Lamellibranchiate  MoUutca  may  be  said  to  be  borers, 
so  far  as  the  power  of  burying  themselves  in  sand,  clay,  mud,  or  gravel 
can  give  them  a  claim  to  such  appellation,  but  the  boring  of  the  PhoUu, 
TerSU),  XyloplMga,  Photadideoy  of  the  Qcutroduma  and  its  allies,  and 
of  certain  spedes  of  MytiUdoRf  appears  to  be  effected  by  very  different 
means.  The  question  how  the  boring  MolUuca  excavate  their  dwell- 
ing-places has  long  been  discussed,  and  is  still  at  issue  among 
naturalists,  and  the  name  PAoto  (from  ^Xc«  to  bore)  [f]  was  applied  by 
the  andents  to  certain  shell-fish  whose  power  of  perforating  the  solid 
rock  attracted  their  notice.  A  shell-fish  is  mentioned  by  Athenssus 
imder  the  name  of  PhoUu,  probably  not  one  of  the  members  of  the 
genus  now  so  called,  but  the  Lithodomui  Utkopkagut,  or  Date-Shell, 
which  is  very  abundant  in  the  seas  of  Greece,  and  used  by  the  people 
for  food,  whilst  the  true  Pkoladei  are  veiy  soaroe  in  the  u£gean,  and 
act  likely  to  have  attracted  popular  attention.    The  earliest  observa- 
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tions  made  upon  the  boring  of  Pholat  were  tbo«e  by  the  celebrated 
Reaumur,  one  of  the  most  excellent  of  practical  naturalists.  They 
are  published  in  the '  Memoirs  of  the  French  Academy '  for  1812.  He 
figures  the  PhoUu  camdidui  in  its  cavity,  and  attempts  to  account  for 
its  presenoe  there.  He  remarks  that  it  is  always  found  in  cavities 
either  of  soft  stone  or  day,  that  these  are  made  by  the  efforts  of  the 
animal  itself  and  by  means  of  its  foot,  for  when  it  was  placed  by  him 
upon  soft  day,  it  buried  itself  in  that  substance  by  the  action  of  its 
foot  He  argues  that  they  bonp^  only  in  soft  day,  and  that  their 
presenoe  in  stone  (soft  stone,  which  he  terms  '  La  Banohe,')  is  owing 
to  the  former  being  petrified  around  the  Pkolades,  He  shows  that 
the  dimensions  of  the  cavity  in  which  the  full-grown  Pholat  is  found, 
are,  as  compared  with  shell  and  aperture,  such  that  the  former  must 
have  remained  in  it  since  it  first  perforated,  and  oould  not  have 
changed  its  habitation.  He  states  that  the  young  are  always  found 
in  cla^  and  the  old  in  stone,  and  concludes  that  the  stone  is  only  clay 
petrified  by  means  of  a  viscous  matter  derived  from  sesrwater.  It 
need  not  be  said  now  that  R^umur's  observations  and  oondusioDs 
were  falladous,  but  as  a  first  step  in  the  inquiry  they  had  great  merit 

"  Mr.  John  Edward  Gray,  in  an  interesting  paper  on  the  habits  of 
MoUutca  published  by  him  in  the  'Philosophical  Transactions'  for 
1838,  gives  his  opinion  on  this  question.  He  holds  that  PhoUtdetf 
Petricola,  Venerupit,  and  Jnlhodomut  bore  into  shells  and  calcareous 
rocks  by  dissolving  them.  His  reasons  for  holding  this  opinion  are 
several : — 1st,  Because  the  animals  of  most  of  them  are  furnished 
with  a  large  foot  more  or  less  expanded  at  the  end ;  2nd,  because  the 
holes  fit  the  shell  in  Petricola  and  (fatlrochcena,  so  as  to  prevent 
rotation  and  the  use  of  the  asperities  on  its  siuface ;  8rd,  because  all 
borers  are  coverd  with  a  periostracum  (thin  in  Teredo,  Pholat,  and 
Latea,  thick  in  Lithodomtu),  which  would  be  rubbed  off  during  the 
operation  of  boring ;  4th,  because  though  some  borers  have  spiny 
shells  others  have  smooth  ones ;  5th,  because  all  bore  into  calcareous 
substances,  wood  excepted,  and  into  sandstone  only  when  it  has  lain 
a  long  time  under  the  sea  and  become  as  soft  as  day.  These  objections 
of  Mr.  Gray  to  the  mechanical  theoiy  are  some  good,  some  bad; 
several  not  consistent  with  a  correct  knowledge  of  the  habits  and 
structure  of  the  genera  he  quotes.  The  same  naturalist,  in  a  paper 
on  the  structure  of  the  Pholadet  in  the  first  volume  of  the  '  Zoologicsl 
Journal'  for  1825,  hdd  an  opposite  view  to  that  quoted  above;  for  he 
here  maintains  that  the  Pholadet  bore  by  means  of  rasping.  Dr. 
Fleming's  most  recently  expressed  opinion  on  this  subject  is  in  favour 
of  rasping  and  rotatoiy  motion. 

"  Among  the  best  memoirs  on  the  subject  of  the  boring  molluscs  is 
that  by  Mr.  Osier,  published  in  the  '  Plulosophical  Transactions'  for 
1826.  It  is  entitled  '  On  Burrowing  and  Boring  Marine  Animals,*  and 
contains  the  fruit  of  much  careful  and  original  observation.  According 
to  this  gentleman,  the  instinct  to  bore  is  exhibited  at  a  very  early 
stage  of  the  animal's  life.  He  foxmd  Pholadet  completely  buried  when 
so  minute  as  to  be  almost  invisible.  He  regards  the  curved  processes 
or  apophyses  within  the  shell  of  Pholat  as  characteristic  of  an  animal 
which  bores  mechanically  by  employing  its  shell  as  a  rasp,  holding 
that  the  shell  is  the  chief  instrument  by  means  of  which  Pholat  bores. 
He  remarks,  with  respect  to  Pholat  candidut,  a  spedes  whose  habits 
he  observed  with  great  care,  that  it  is  by  means  of  the  anterior  and 
lower  part  of  the  shell,  which  is  thicker  and  spiny,  the  boring  is 
effected.  He  considers  the  peculiar  arrangement  of  the  muscles^  and 
the  suppresdon  of  the  ligament  in  this  genus,  as  peculiarities  in  its 
organisation  connected  with  its  perforating  habits.  Teredo,  he  holds, 
bores  in  like  manner  with  Pholat,  and  by  the  same  means,  effecting 
the  stroke  during  the  operation  by  the  contraction  of  the  posterior 
adductor  muscle. 

"The  boring  of  Saxicwva  however  Mr.  Osier  maintainB  to  be 
effected  by  very  different  means,  most  probably  by  an  add  solvent 
Its'hole  is  not  round ;  and  if  there  are  sUieeous  particles  in  the  stone 
they  are  left  projecting  into  the  cavity.  Mr.  Osier  was  unable  never- 
theless to  detect  any  direct  evidence  of  free  add,  either  by  the  test  of 
litmus  paper,  or  by  any  experiments  he  could  devise.  The  account 
given  by  Mr.  Oder  of  the  operations  of  Pholat  when  boring  is  so 
circumstantial  that  we  quote  it  in  his  own  words : — 

"'The  PholoM  hss  two  methods  of  boring.  In  the  first,  it  fixes 
itself  by  the  foot,  and  raises  itself  almost  perpendicularly,  thus 
pressing  the  operative  part  of  the  shdl  upon' the  substance  to  which  it 
adheres.  It  now  proceeds  to  execute  a  succession  of  partial  rotatory 
motions,  effected  by  the  alternate  contraction  of  the  lateral  musdes^ 
employing  one  valve  only,  by  turning  on  its  dde,  and  immediatdy 
regaining  the  'erect  pontion.  I  have  observed  that  this  method  is 
almost  exdudvely  employed  by  the  very  young  animals;  and  tt 
certainly  is  peculiarly  adapted  for  penetiuting  in  a  direction  nearly 
perpendicular,  so  that  they  may  be  completely  buried  in  the  shortest 
poedble  time.  It  may  be  observed  that  the  posterior  extremities  of  the 
valves  are  much  less  produced  in  the  very  minute  Pholadet  than  they 
afterwards  become ;  and  thus  the  time  required  to  complete  a  habita- 
tion is  stUl  further  diminished ;  but  when  the  Pholadet  have  exceeded 
two  or  at  the  most  three  lines  in  length,  I  have  never  observed  them 
to  work  in  the  manner  I  have  described— the  altered  figure  of  the 
shdl,  and  the  increased  weight  of  that  part  of  the  animal  behind  the 
hinge,  would  prevent  it  from  raising  itself  so  perpendicularly  as  at 
fimt^  independent  of  the  narrow  space  it  occupies.    In  the  motiona 
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required  to  enlarge  its  habitation  the  adductors  perform  a  very 
essential  part  The  animal  being  attached  by  the  foot  brings  the 
anterior  part  of  the  shell  into  oontact.  The  lateral  muscles  now 
contract,  and  raiaing  the  posterior  adductor  bring  the  dorsal  margins 
of  the  valves  into  contact,  so  that  the  strong  rasp-like  portions  are 
suddenly  separated,  and  scrape  rapidly  and  forcibly  over  the  substance 
on  which  they  press.  As  soon  as  this  is  efifected  the  posterior  extre- 
mity sinks,  and  the  stroke  is  immediately  repeated  by  the  successive 
contraction  of  the  anterior  adductori  the  lid<era],  and  the  posterior 
adductor  muscles. 

"  '  The  particles  rubbed  of^  and  which  in  a  short  time  completely 
dog  the  shell,  are  removed  in  a  very  simple  manner.  When  the 
projected  syphon  is  distended  with  water,  the  Pholas  closes  the 
orifices  of  the  tubes,  and  retracts  them  suddenly.  The  water  which 
they  contained  in  thus  ejected  forcibly  from  the  opening  in  the  mantle, 
and  the  jet  is  prolonged  by  the  gradual  closure  of  the  valves  to  expel 
the  water  contained  within  the  shells.  The  chamber  occupied  by  the 
animal  is  thus  completely  cleansed;  but  as  many  of  the  particles 
washed  out  of  it  will  be  deposited  before  they  reach  the  mouth  of 
the  hole,  the  passage  along  which  the  Pholcu  jirojects  its  syphon  is 
.constantly  found  to  be  lined  with  a  soft  mud.' 

"  In  a  valuable  paper '  On  the  Anatomy  of  the  Lamellibranchiate  Mol- 
luscs^' publiidied  by  Mr.  Gamer,  in  the  2nd  voL  of  the '  Zoological  Trans- 
actions,' that  ezceUent  observer  has  some  short  remarks  on  the  means 
by  which  PhoUu  and  other  molluscs  bore.  He  mentions  that  the  boring 
is  effected  by  currents  produced  by  vibratile  cilia,  aided  in  some  cases 
by  rasping.  He  remarks  that  the  valves  of  LUkodomua  are  not  adapted 
for  mechanical  boring ;  that  the  crypts  of  Scuncava  are  not  circular ; 
that  the  valves  of  Teredo  probably  do  not  correspond  to  the  bqre ; 
that  Pholas  conoides  is  often  found  in  hard  timber,  though  its  valves 
are  not  adapted  for  any  boring  or  filing.  He  farther  observes,  '  There 
is  a  cartilage  between  the  two  small  spinous  processes  of  the  hinge 
in  the  Pholaa  candidua  ;  in  other  species  of  Pholaa  which  have  no  rudi- 
ment of  it,  and  allied  genera  which  have  a  particular  character  of  arti- 
culation, I  consider  the  motion  of  the  valves  as  but  a  secondary  cause 
in  the  perforation  of  the  substances  in  which  the  animals  are  found.' 

"  Mr.  G.  K  Sowerby  objected  to  the  notion  that  the  cavities  of 
PhoUu  were  produced  by  rotatory  motions  of  the  shell,  since  they 
•re  fitted  to  the  latter,  and  since  some  of  the  shell  bones  are  externally 
smooth.  He  also  objected  to  the  notion  of  a  solvent.  Mr.  W. 
Thompson,  in  his  paper  '  On  Teredo,'  expresses  his  belief  that  the 
smoothly-rounded  termination  of  the  cell  made  by  that  animal  is  due 
to  the  action  of  a  solvent  supplied  by  the  probosds,  which  thus  acts 
as  a  pioneer  in  mining  the  passsge  that  is  afterwards  increased  to 
its  final  dimensions  by  the  boring  action  of  the  primary  valves." 

Dr.  Drummond,  in  his  '  Letters  to  a  Toung  Naturalist,'  stiggested 
the  possibility  of  the  animal  of  the  boring  molluscs  decomposing  the 
sea-salt  as  its  wants  may  require,  and  applying  the  liberated  muriatic 
add  to  the  solution  of  the  calcareous  rocks. 

M.  Deshayes,  in  his  work  '  On  the  Mollusca  of  Algeria,'  maintains 
that  the  Teredo  bores  by  means  of  a  solvent.  The  foot  he  regards  as 
a  special  secreting  organ.  M.  F.  Caillaud  holds  a  similar  opinion  with 
respect  to  the  perforating  power  of  animals  of  the  genus  Olavagella, 
In  the  '  Annales  des  Sciences  Naturelles'  for  1839,  M.  L.  A.  Necker 
published  some  very  interesting  and  important  observations  on  the 
minendogical  nature  of  the  shells  of  MoUvucOj  in  which  he  points  out 
differences  of  etructure  as  indicated  by  polarisation  of  light.  In  it 
he  has  the  following  observations  on  the  subject  in  question : — "  It  is 
very  remarkable  that  two  genera  of  perforating  shells,  the  PhoUu  and 
the  VetierupU,  easily  scratch  calcspar.  Thus  the  asperities  which 
roughen  their  shells  may,  with  the  aid  of  the  acids  with  which  they 
are  provided,  excavate  the  calcareous  rocks  inhabited  by  them.  The 
notion  that  their  shells  are  formed  of  calcspar  seems  to  render  impos- 
sible the  perforation  by  the  shells  themselves  of  calcareous  rocks 
equally  hard  with  the  bodies  perforating.  But  now  that  we  know 
these  shells  are  composed  of  amgonite,  it  is  plain  that  they  can  act 
mechanically  even  on  the  hardest  limeatones." 

Sir  Henry  de  la  Beche  has  given  a  table  of  the  specific  gravity  of 
some  shells  as  observed  by  himself  in  which  he  states  that  of  Phoku 
eriapata  to  be  2'82,  and  of  a  number  of  other  bivalves  and  univalves  to 
be  nearly  the  same ;  .indicating  a  constitution  whidi,  allowance  being 
made  for  amount  of  animal  matter,  approximates  ibmr  shells  much 
more  nearly  to  arragonite  than  to  calcspar,  the  former  having  a  spedfio 
gravity  of  2*93  and  the  latter  of  2*7L 

Mr.  Albany  Hancock  has  put  forward  one  of  the  most  definite 
and  important  opinions  ever  expressed  on  this  disputed  question. 
He  states  that— -'*  the  excavating  instrument  of  PhoUu*  and  Teredo 
is  formed  of  the  anterior  portion  of  the  animal,  in  the  surface  of 
which -are  embedded  siliceous  partides.  The  particles  penetrating 
the  skin  give  to  it  much  the  character  of  rasping-paper.  The  whole 
forms  a  rubbing  surface,  which,  bdng  applied  dosely  to  the  bottom 
of  the  cavity  by  the  adhesion  of  the  footy  enables  ^e  animal  to  rub 
down  and  so  penetrate  shale,  chalk,  wood,  or  even  the  hardest 
limestones  and  marble.  Baxicana  rugoea  is  aUo  furnished  with 
a  rasping  surface  covered  with  siliceous  partides.  This  8ur£GM» 
however  in  this  spedes  is  formed  entirely  of  the  anterior  portion  of 
the  mantle,  the  margins  of  which  being  united  are  so  much  thickened, 
forming  a  sort  of  cushion  capable  of  considerable  protrusion  at  the 


will  of  the  animal  The  foot  is  small,  and,  passing  through  a  much- 
constricted  orifice,  gives  origin  to  a  byssus,  which  anchors  the  shell 
dose  to  the  base  of  the  excavation,  and  thus  holds  the  rubbing 
apparatus  in  immediate  contact  with  the  part  to  be  excavated." 

In  summing  up  all  these  theories,  Messrs.  Forbes  and  Hanley  give  it 
as  their  opinion  that "  the  chemical  one,  so  far  as  a  secreted  solvent  ia 
concerned,  bears  the  least  examination  in  the  case  of  the  PkoHadid'OF. 
The  substances  perforated  are  wood,  limestones  hard  and  soft^  aigilla* 
ceous  shales,  days,  sandstone,  and,  in  the  case  of  a  PholUu  in  the  magni- 
ficent  collection  of  Mr.  Cuming,  wax.  The  notion  of  a  secreted  solvent 
that  would  act  indifferently  on  all  these  substances  is,  at  present  at  least, 
purely  hypothetical,  and  since  aU  attempted  tests  have  fuled  to  detect 
an  acid,  gratuitously  so ;  for  we  can  hardly  suppose  tiiat  any  of  those 
who  have  taken  this  view  of  the  cause  would  maintain  that  the  animals 
have  the  power  of  secreting  different  adds  at  will,  according  to  the 
substance  they  have  to  attack.  Yet  this  notion  has  been  meet  favoured 
by  naturalists  who,  sceptical  as  to  the  perforating  power  of  such  fragile 
instruments  as  are  the  shells  of  many  of  these  creatures,  endowed  tbe 
animals  with  supernatural  chemical  qualifications.  Even  good  expe- 
rimental observers,  Mr.  Oder  for  one,  whilst  they  proved  that  the 
PhoUu  could  bore  mechanically  by  the  rotation  of  its  valres,  oould 
not  free  their  minds  from  the  prejudice  in  favour  of  a  solvent.  The 
important  statement  put  forward  by  Mr.  Albany  Hancock  respecting 
the  instruments  by  which  MoUuica  bore,  and  which,  so  far  as  Gtu^rth 
poda  are  concerned,  appear  to  furnish  us  with  a  true  explanation, 
namely,  that  it  was  effected  by  means  of  siliceous  particles  variously 
arranged  in  certain  portions  of  the  animal's  body,  led  us  to  hope  that 
a  better  cause  than  any  yet  alleged  had  been  discovered.  But  we 
cannot  bear  it  out  with  respect  to  the  Pholadida.  We  can  find  no 
such  particles  in  the  mantie  of  Teredo,  nor  have  any  been  noticed  by 
Home  or  Deshayes,  or  by  the  most  recent  observers,  Frey  and 
Leuckart,  who  paid  especial  attention  to  the  structure  of  tbe  tissues 
of  this  genus.  Nor  could  we,  though  aided  by  the  anatomical  and 
microscopical  skill  of  Mr.  Busk,  detect  any  siliceous  particles  in 
either  the  mantle,  foot^  or  siphon-tube  of  PhoUu  eandidue.  If  present 
in  any  spedes  therefore  they  are  exceptional,  so  far  as  the  genus 
Pholaa  and  its  allies  are  concerned.  The  shells  of  several  British 
species  of  Pholaa  and  that  of  Pholadida  have  been  chemically 
examined  by  our  friend  Mr.  Trenham  Reeks  with  a  negative  result  as 
regards  the  presence  of  particles  of  silex  in  their  substance,  where, 
after  the  statement  of  Mr.  Hancock  respecting  the  structure  of  the 
mantle,  we  thought  they  might  possibly  be  found.  On  the  other  hand, 
taking  into  consideration  its  mineralogical  nature  as  stated  by  M. 
Necker,  there  is  no  reason  for  supposing  that  the  shell  of  the  Phola- 
didcB  is  so  weak  a  perforating  instrument  as  some  have  fanded.  With 
its  peculiar  form  and  the  saw-like  asperities  of  its  surface,  especially 
of  its  antial  extremity,  it  is  well  adapted  for  an  auger  when  wielded 
fresh  and  elastic  by  its  well-musded  inhabitant,  whose  foot  in  all  tiie 
meml^ers  of  this  tribe,  even  in  Teredo,  where  it  is  least  developed, 
seems  espedally  oiganised  to  serve  as  a  fulcrum.  We  have  no  evidence 
that  they  perforate  any  substances  essentially  harder  than  their  shells, 
or  BO  hard.  The  sandstones  in  which  they  occasionally  occur  are 
either  friable  or  marly  when  fresh,  though  cabinet-specimens  seem  so 
solid.  The  explanation  of  Necker  accounts  for  thdr  perforations  in 
the  hardest  limestones.  Wood,  wax,  and  other  substances  in  which 
they  occur,  offer  no  difficulty.  The  statements  put  forward  respecting 
thdr  boring  in  lava  and  granite  have  long  ago  been  shown  to  bo  mis- 
takes. That  they  exhibit  a  rotatory  motion  during  the  action  of  boring 
has  been  proved  by  competent  observers ;  and  the  cavities  they  exca- 
vate, if  examined  fresh,  invariably  show  transverse  groovings,  which 
could  have  been  caused  only  by  such  motions.  Currents  of  water  set 
in  motion  by  cilia  doubtiess  aid  materiallv  the  animal's  operations, 
and  posdbly  may  be  the  means  by  which  the  larvae  effect  their  first 
lodgment ;  but  considering  the  arrangements  of  the  parts  of  the  body 
in  the  adult  animal,  it  seems  to  us  that  Mr.  Gamer's  view  of  their 
being  the  primaiy  cause  of  the  perforation,  whilst  the  rasping  of  the 
valves  is  secondai^,  should  be  reversed.  Such  currents  must  be  most 
effective  in  clearing  away  loosened  and  loosening  particles.  If  there 
be  any  chemical  action  aiding,  it  must  be  due  to  the  carbonic  add  set 
free  during  the  respiratory  process.  Evidences  of  a  secreted  solvent 
there  is  none." 

We  proceed  in  this  article  to  the  examination  of  some  of  the 
excavating  Lamellibrandiiate  Conchifera  which  are  most  remarkable 
for  their  boiingpowers. 

Venentpia, — Tiua  form  is  placed  by  Mr.  Gamer  in  that  section  of 
the  JHinuairia  (with  two  adductor  muscles)  which  is  distinguished  by 
having  the  branchio  united  medianly ;  and  the  characteristic  of  Vene- 
rvpia,  as  given  by  the  same  author,  is  to  have  the  tubes  laige,  and  the 
foot  short  and  prominent  behind. 

The  animal  is  oblong,  rather  thick,  having  the  borders  of  the 
mantle  simple,  slightly  open  before  for  the  passage  of  a  compressed 
and  elongated  foot;  tubes  two  in  number,  rather  long,  united  in  a 
condderable  portion  of  their  length,  and  having  their  orifices  radiated; 
branchiffi  little  and  unequal ;  labial  appendages  very  smalL 

Shell  solid,  striated,  or  radiated,  a  little  dongated,  gaphig  posterioriy, 
more  or  less  irregular,  equilateral,  very  inequivalve,  the  anterior  dde 
being  always  shorter  than  the  posterior  dde,  which  is  generally  trun- 
cated as  it  were,  the  other  bdng  more  or  less  rounded;  umbones 
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marked,  nearly  contiguous ;  hingo  composed  of  slender,  approximated, 
and  nearly  parallel  teeth,  two  in  the  right  valvo,  and  three  in  tiie  left, 
or  three  in  each ;  posterior  ligament  a  little  elong^EKted,  and  in  great  part 
external ;  muscular  impressions  oval,  the  posterior  one  tlie  most  rounded, 
both  united  by  a  pallial  impression  deeply  excavated  posteriorly. 

Such  is  the  character  given  by  M.  Rang,  who  apparently  restricts 
the  generic  name  to  those  species  which  excavate  stones,  Jca  '*  The 
shells,*'  says  M.  Rang,  **  which  compose  this  genus  are  Hthophsgous, 
aud  excavate  in  stones  and  madrepores  cavities  more  or  less  proper* 
tioned  to  their  form  and  to  their  volume,  wherein  they  lodge  them- 
selves, and  out  of  which  when  adult  they  cannot  go,  the  aperture  of 
the  excavation  being  too  small  to  admit  of  their  egrsss.  They  are 
without  an  epidemus,  and  generally  of  a  dirty  white." 

M.  De  Blamville,  who  knew  not  the  animal  when  he  published  his 
'  Malacologie,'  divides  the  genus  into  three  sections :  the  first  exem- 
l^ified  by  Venentpis  Irw ;  the  second  by  V,  Jiupdlaria  {RwpeUariOf 
rL  de  BelL) ;  third,  by  V.  iamdlota  {PetricolOf  Lam.) ;  and  he  remarks 
that  if  the  system  of  'engrenage'  of  the  species  of  excavating  Venerea 
be  regarded  rigorously,  we  should  be  compelled  to  estabUsh  as  many 
genera  as  there  are  species.  He  adds  that  he  has  chosen  Venervpit 
from  among  the  denominations  proposed  for  some  of  these  genera, 
because  it  well  indicates  that  the  species  composing  it  are  Venerea  of 
the  rock. 

Mr.  Q.  B.  Sowerby  ('  Genera,*  No.  xxviiL)  notices  the  difficul^  of 
ascertaining  any  dutinguishing  character  between  the  Lamarokian 
Venempie  and  Venue  PuUaatra  and  V.  decuteata,  and  others,  except  in  the 
apparent  habits  of  the  animals ;  a  difiSoulty  which  had  prevented  him 
from  endeavouring  previously  to  clear  up  a  point  to  wbidi  Ms  attention 
had  been  frequently  directed,  but  wluch  he  thinks  he  has  at  last 
overcome.  "  ft  is  well  known,"  continues  Mr.  Sowerby, ''  that  Venut 
perfarantf  Mont.,  Venerupie  pefforane^  Lam.,  and  some  of  its  congeners, 
live  in  cavities  perforated  in  chalk  and  limestone  rocks,  and  that  the 
Venue  PuUcLttrOf  V,  decueaata,  and  several  other  species  that  resemble 
them  in  general  form  and  appeai-anoe,  are  found  buried  in  the  sand ; 
an  apparently  well  marked  difference  therefore  exists  in  the  habits  of 
their  respective  animals.  We  think  however  that  we  have  evidence  to 
prove  that  there  exists  in  reality  very  little  difference,  and  that  the 
cavities  in  which  Lamarck's  Venerupea  live  are  rather  the  natural  con- 
sequence of  the  action  of  the  sea-water  in  conjunction  with  some  of 
the  excretions  of  the  animal  upon  the  chalk  or  limestone,  than  of  any 
power  of  the  animals  themselves  to  pierce  indopendently  of  such 
action ;  so  that  the  difference  us  really  only  in  the  nature  of  the  shore 
on  which  the  very  yoimg  shells  are  accidentally  deposited,  those 
which  are  thrown  upon  a  sandy  bottom  burying  themselves  in  the 
sand,  and  such  as  are  deposited  upon  limestone  or  chalk  producing  a 
cavity  in  which  they  live."  Mr.  Sowerby  then  proposes  to  unite 
togethe)r  under  one  appellation  Lamarck's  Venerwpea,  and  the  following 
of  his  Venera: — F.  Mcdabarica,  V.  papilionaceet,  V,  adaperaa,  V. 
pundifera,  V.  twgida,  V.  lUterata,  F.  iulearia,  F.  textile,  F.  texturata, 
F.  geographica,  F.  rar^/lammaf  V,  decuaaata,  V.  PuUaatra,  V.  aurea, 
F.  virginea,  and  some  others  :  and  for  the  genus  thus  constituted  he 
proposes  the  name  of  PuLlaatra,  rejecting  the  term  Venerupia,  or 
Venerirupia,  because  it  would  convey  the  false  idea  that  at  least 
the  greater  number  of  the  species  were  inhabitants  of  rooks. 
[Yenebidjb.] 

M.  De  Blainville  and  M.  Rang,  as  we  have  above  seen,  restrict  the 
genus  Venerupia  to  the  species  that  excavate  rocks. 

Lamarck  makes  his  Lithophagea  consist  of  the  genera  Saxieava, 
Venerupia,  and  Petricola  ;  and  quotes  the  opinion  of  M.  Fleuriau  de 
Bellevue  that  boring  shells  generally  do  not  pierce  stones  by  the  attri- 
tion of  the  shell  against  the  stone,  but  by  means  of  a  softening  or 
dissolving  liquor  which  the  animal  sheds  a  little  at  a  time. 

Lamarck  observes  that  it  is  not  lus  intention  to  assemble  under  this 
family  of  Lithophages  all  the  boring  bivalves,  or  all  that  pierce  stones ; 
for,  as  he  truly  says,  such  an  assemblage  woidd  be  rather  extravagant. 
He  refers  to  shells  equally  excavating  with  his  Lithophages,  which 
cannot  be  separated,  some  from  the  Venerea,  others  from  the  Jliodiolce, 
othen  from  the  Lutrarice,  others  again  from  the  Carditce,  and  remarks 
that  it  is  not  of  these  that  he  is  then  treating.  His  Lithophages  con- 
silt  of  those  shells,  among  the  boring  or  excavating  condiifers,  that 
gape  more  or  less  anteriorly,  and  have  the  posterior  side  short, 
rounded,  or  obtuse,  with  the  ligament  of  the  valves  always  external, 
which  Uve  habitually  in  stones,  and  for  the  reception  of  wmch  he  then 
knew  no  particular  family,  or  any  family  to  which  they  might  con- 
veniently be  approximated.  He  observes  that  he  nevertheless  places 
among  them  some  species  the  habits  of  which  were  not  knovm  to 
him.  To  this  M.  Deshayes  adds  in  the  last  edition  (1885)  a  note 
stating  that  upon  the  same  ground  that  it  would  not  be  rational  to 
establuh  a  genus  or  family  for  the  Modioke,  or  the  CardiUx,  which 
pierce  stones,  it  would  not  be  right  to  reject  from  the  fsnuly  of  the 
Lithophages  shells  which  do  not  perforate,  but  wherein  we  neverthe- 
less find  all  the  essential  charaotecs  of  the  spedes  which  it  contains. 
For  this  reason  it  would  be  convenient  to  ^>proximate  the  Byaaomyai 
and  the  HtaXeUoe  to  the  ScueicavcB,  and  to  leave  in  this  genus  species 
which  do  not  perforate.  M.  Deshayes  (loc  cit.),  who  does  not  appear 
to  have  seen  the  observations  of  Mr.  Gamer  and  Professor  Owen  above 
alluded  to,  refers  to  the  discussions  relative  to  the  means  by  which 
perforation  is  brought  about  by  certain  acoxthalous  molluscs.    Some 


authors,  he  remai'ks,  have  supposed  that  the  attrition  of  the  vslvea 
sgainst  the  stone  sufficed  to  wear  it  away  by  degrees,  and  that  thus  the 
animal  formed  a  lodgement  sufiicient  to  contain  it.  Olivi,  he  observes, 
who  wss  of  this  opinion,  grounded  it  on  the  fact  that  he  pit  tends  to 
have  observed  that  perforating  molluscs  can  attack  lavas  or  other 
rocks  which  are  not  odcareous.  "  Since  this  assertion  of  the  Italian 
author,"  continues  M.  Deshayes,  "no  well  made  observation  has 
occurred  to  support  it,  wlulst,  on  the  contrary,  a  great  number  of 
proofs  have  been  collected  showing  that  perforating  moUuscs  are 
never  lodged  except  in  calcareous  stoues.  This  mode  of  life  renders 
very  probable  the  opinion  of  IC.  Fleuriau  de  Bellevue,  who  believed 
that  the  animal  was  provided  with  an  acid  secretion,  by  means  of 
which  it  dissolved,  in  proportion  to  its  growth,  the  walls  of  the  cavity 
which  it  inhabits.  An  observation  of  my  own  is  that  the  greatest 
number  of  perforating  molluscs  are  contained  in  close-fitting  cavities 
by  no  means  made  to  permit  of  rotatory  motion ;  that  they  are  oval 
when  the  shell  is  of  that  form ;  and  that  we  almost  always  see  rising 
between  the  umbones  of  the  vslves  a  calcareous  crest  which  forbids 
any  movement  of  rotation."  M.  Deshayes  then  proceeds  thus: — 
''  Many  zoologists  have  believed  that  there  was  but  little  necessity  for 
preserving  the  family  of  the  Lithophages.  M.  De  Fdrussac  places  the 
Saxicavce  in  the  neighbourhood  of  the  Gaatrochcenae  aod  the  Solena, 
aud  he  places  the  Venerupea  near  the  Venerea.  M.  Da  Blainville  has 
adopted  a  neai'ly  siMiilar  opinion.  We  do  not  admit  it  any  more  than 
that  of  M.  De  F^russac,  and  we  shall  preserve  the  family  of  the  Litho- 
phages as  Lamarck  established  it  in  this  work.  We  rest  our  opinion 
on  the  knowledge  of  many  animals  balooging  to  the  three  genera 
Saxicava,  Petricola  and  Venerupia;  they  are  bound  by  a  common 
relationship  (par  des  rapports  communes);  thus  the  mantle,  which 
scarcely  opens  for  the  passage  of  the  rudimentary  foot  in  certain 
Saxicava:,  opens  a  little  more  in  the  Petricoke,  and  more  still  in  the 
Venerupea,  The  foot  follows  a  nearly  analogous  development,  always 
remaining  however  proportionally  smaller  than  in  other  molluscs  in 
I  which  this  organ  is  necessary  fur  locomotion." 

Lamarck  says  of  the  Venerupea,  or  Venusea  of  the  Rock,  that  they 
"seem  in  fact  to  have  a  hinge  analogous  to  that  of  the  Venerea,  but 
that  nevertheless  a  slight  d&erenceinthe  disposition  of  their  cardinal 
teeth  suffices  to  enable  us  to  recognise  the  genus.  They  are,  he  adds, 
lithophagous  or  perforating  sheUs  which  are  very  inequilateral,  and 
which  are  not  distinguished  from  Petricola,  except  in  having  three 
cardinal  teeth  at  least  in  one  valve. 

*' The  greater  part  of  the  Venerupea,"  observes  M.  Deshayes  in  his 
commentary  on  this  genus,  ''differ  scarcely  from  the  Petricolce;  they 
offer  most  frequently  three  cardinal  teeth  in  one  valve,  two  and  rarely 
three  in  the  other.  When  in  some  individuals  one  of  these  teeth  is 
abortive,  which  often  happens,  the  same  species  may  be  comprised  in 
the  two  genera  at  once.  The  animals  of  the  perforating  Venerupea 
are  scarcely  to  be  distinguished  from  those  of  the  Petricolce;  only 
the  mantle  is  a  little  more  slit  and  the  foot  a  little  longer.  In  the 
Venerea  these  parts  are  different ;  and  this  proves  that  it  is  necessary 
to  keep  separated  two  genera  which  Cuvier  and  M.  De  Blainville  have 
thought  it  right  to  unite  or  approximate.  We  do  not  pretend  to 
dispute,  nevo^eless,  the  analogy  which  is  evidently  exhibited  between 
certain  Venerupea  aaid  the  Venerea,  We  think  that  the  Venerupea  only 
ought  to  be  withdrawn  from  the  genus  and  placed  among  the  Venerea, 
because  the  anunals  are  in  fact  similar ;  only  some  plunge  themselves 
into  hsfdened  mud,  whilst  others  live  in  the  sand.  And  although 
they  may  enjoy  the  faculty  of  perforating  stone,  this  would  not  be 
a  sufficient  reason  to  reject  them  from  the  Venerea,  because  we  have 
seen  that  in  a  great  number  of  genera  belonging  to  very  distant 
families  there  oust  perforating  species ;  thus  we  may  well  conceive 
that  there  may  be  perforating  Venerea,  but  that  does  not  hinder  us 
from  admitting  a  genua  Venerupia,  the  characters  of  which  appear 
sufficient  to  us." 

The  number  of  recent  species  of  Venerupia  is  19,  and  their  range  is 
wide.  Species  aze  found  on  the  coasts  of  England  and  France,  in  the 
Mediterranean,  in  the  South  Seas,  and  in  those  of  India,  China,  and 
Australia. 

F.  perforana  is  the  Tapea  PuUaetra  of  Wood,  the  Venua  perforana 
of  other  authors.  SheU  sub-rhomboidal,  concentrically  striated, 
running  into  strong  wrinkles  or  ridges  at  the  anterior  side ;  some- 
times, though  very  rarely,  with  very  fine  longitudinal  stri»; 
colour  light*brown ;  umbo  very  near  to  one  end,  small,  and  ttu*ned  a 
little  sideways;  the  longer  side  much  truncated;  hinge  with  three 
teeth  in  each  valve,  one  of  which  is  small,  tho  others  long^  slender, 
and  curving  outwards;  middle  tooth  a  little  bifid.  Inside  smooth, 
white,  with  generally  some  purple  at  the  truncated  end ;  margin  plain ; 
valves  moderately  concave.  Luigth  rarely  exceeding  S-JBths  of  an  inch, 
breadth  more  than  5-8ths. 

Montagu,  whose  description  this  is  with  very  slight  alteration,  says, 
that  with  respect  to  shape  it  is  difficult  to  fix  any  as  a  permanent 
character;  it  is  however,  he  adds,  most  frequently  sub-rhomboidal ; 
sometimes  nearly  as  long  as  it  is  broad,  generally  straight  on  the  frx>nt 
margin,  but  in  some  instances  deeply  sinuous  or  indented. 

It  is  very  common  on  the  coasts  of  England.  Lamarck  Records  a 
variety  smaller  and  narrower,  with  sub«triated  lamellss,  from  the 

1  coasts  of  France,  on  the  authority  of  M.  Fleuriau  de  Bellevue. 
F.  Irua  id  a  common  species  ou  the  British  coasts. 
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a,  horn  Konttia'i  aeon ;  h,  fran  the  ihelL 

Fonil  Venaypu.—li.  BeOajn,  in  bis  'Tabln'  (Lysll),  DukM  Qm 

DnmbeF  of  hriBg  Rpedaa  eigbt  and  ot  tbs  fonil  apeoia  (taitiu;)  di. 

He  ftUo  quat«  F.  Inu  »  b^ig  formd  both  liring  uid  fonil  (tertbi7). 

Ptiricola,  Lain,  (inolnding  flupeUoHa,  Fl.  da.  B«1L). —  *nim«t  onl, 
tluck,  MpeeitUy  at  the  npper  put;  mantlawith  aimple  borden,  which 
•re  *  littla  dilated  in  front,  where  thay  form  a  nther  amall  opaaing 
for  tha  paanffe  of  a  toBgna-ehaped  and  faable  foot ;  tubee  nualt,  in 
tba  ahqiv  of  cooes,  tniucatad  at  their  aummits,'  separated  for  two- 
thirds  of  Uiair  length,  and  finely  radiated  at  Uieir  orifices ;  bnutcbin 

Shall  raUier  delicate,  without  an  epidermia,  white,  radiated,  oval, 
■abtrigonal,  gaping  anteriorly,  more  or  less  irregnlar,  eqaivalTS,  ine- 
quilatanU,  the  anterior  aide  much  sborter  than  the  posterior  aide ; 
nmboiM*  not  projecting  much,  and  oontigoous;  binge  composed  oF 
am^  ««tdtn«l  teeth  not  diTerging  mooh,  one  of  whieh  at  least  is  bifid. 
to  tha  number  of  two  in  one  iidvs,  and  one  in  the  other,  or  two  in 
each ;  ligament  external,  posterior,  abort,  and  convex ;  muscular 
impr««aiona  oval,  united  by  a  pallisl  impression  which  is  often  not 
very  distinct,  and  baa  a  very  deep  and  rounded  excavation  posterioriv, 
<Rang.) 


I  and  1,  Attwia  FUlai^femU!  t.  F.  Dactyla  ,■  t,  P.  tieinlmta  ,■  i, 
f.  nqoMrtj ,-  «,  P.  lOfliABia.    Bownby. 

Mr.  0.  E  Sowerby  obaarvea  ('  Qenero,'  No.  zv.)  that  the  genua 
Paricela,  as  it  standi  at  preacnt,  is  composed  of  several  ahails  which 
Lamarck  thought  aufScimtly  different  to  form  two  genen,  his  Pttri- 
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wla  and  Sup^lana,  the  fint  with  two  cardinal  taeth  in  one  valve  and 
me  in  the  other,  the  second  with  two  tasth  in  each  valve;  bnt 
Ur.  Sowarby  entirely  agrees  with  Lunarck  In  the  propriety  of  uniting 
them.  He  is  not  so  well  satisfied  with  tha  plane  assigned  by  Lamarck 
to  this  and  aome  other  genera  which  form  the  hollows  in  atone  wharsD 
they  dwell ;  and  ha  thinks  that  a  great  degree  of  aimilaril^  in  eiteraal 
figure  and  appearance,  as  well  as  habit,  ahoold  have  brought  them 
amrer  ioHMPMaOiiia. 

Tbs  geographical  eitenaion  of  PttrieUt  is  nearly  ooeqnal  with  that 
of  Vtntntpii,  aa  far  ta  the  looalitiee  of  that  genua  are  rsoorded ;  and 
rather  nnmaroua  on  the  ooaata  of  tJie  warmer  parte  of  America, 
(Ciiming.)  Also  found  on  the  Oallap^^a  >«!«"■<■  (Cuming.)  The 
spfclea  are  about  30. 

Their  habits  alao  are  much  Hu  aams  with  thoas  of  Vattn^iit,  in 
tha  lama  Toek  with  which,  and  in  ita  close  neighbourhood,  PttrioAa  it 
often  found.  Hr.  O,  B.  Sowerby  apeaka  of  the  cavitiea  in  which  they 
live  as  being  evidently  of  their  own  working,  though  ou  account  ^ 
their  form  they  cannot  possibly  have  been  produced  by  a  rotatoiy 
motion,  for  tjiey  are  exactly  of  the  shape  of  ttie  shell  itself,  and  a  veiy 
little  larger.  Pdricoia  haa  been  found  at  deptlis  ranging  from  the 
aurrace  or  near  it  to  a  depth  of  11  fathoms. 

The  foregoing  cuts,  from  Hr.  O.  B.  Sowerby'i  '  Qenera,'  represent 
Boma  of  the  forms  of  this  genus. 

Poitil  PitricUce.  —  The  number  of  reosut  species  given  by 
VL  Deahayea  in  his 'Tables'  (Ly  oil)  is  IS,  bnt  many  more  bave  been 


living  and  fosail  (tertiary). 

CoraUiofihaga  {Cypriettrdia,  part,  Lam.). — Shell  oval,  elongated, 
finely  radiated  from  the  summit  to  the  base,  cylindrical,  equivalva, 
very  inequilateral,  tho  doiaal  aummtta  very  anterior  and  but  little 
developedi  hinge  consisting  of  two  small  caidinal  teeth,  one  uf  which 
is  subbifid,  in  front  of  a  soH^  of  lamellar  tooth,  under  a  rather  weak 
eilernnl  ligament ;  two  muscular  impressionB,  which  are  amall, 
rounded,  and  distant,  united  bj  a  narrow  pailial  impreadoD,  a  good 
deal  excavated  posteriorlj. 

iS.  Da  Blainvills  eatablilihed  this  geuua  for  aome  species  of  living 
shells  placed  by  Lamarck  among  his  Cyprieardia,  and  which  appeared 
to  the  former  to  be  approximated  to  the  Veiuret.  M.  Da  Blunville 
States  that  H.  Deshayae  had  caused  him  to  remark  shells  of  the  same 
apedas  ■■  that  cited  by  If.  De  Blainville  as  the  type,  and  which  had 
modified  their  forms  ao  as  to  resemble  a  Lilhodtnnm  in  which  they 
badUved. 

M.  Rang  thinks  that  this  genus  is  well  distinguished  &om  tha 
Cypricardta,  beoauae,  in  one  part  the  eicavatioo  of  the  mosculsi 
impresuon  announces  that  the  animal  has  tubes,  whilst  tha  other 
shows  that  it  perforatca, 

O.  cardUoidta,  Blain. ;  Cypncardia  ain^iophaga.  Lam. ;  Cairdiia 
Dadyliu,  Brug. ;  CAoma  coralliophaga,  OmeL  It  oconrs  in  the  masaea 
of  madrepores  and  other  eonla  at  St.  Domingo.  H.  Rang  obaervea 
that  it  is  in  the  masaea  of  madrepores  ao  oummoa  at  toe  Aotillaa 
that  the  species  of  this  genus  should  be  sought  for. 


The  apedea  hare  figured  as  nwent  is  also  noted  by  Lamarck  M  fossil 


in  Italy,  under  the  i 


>f  Oj/prKordia  eoratliopiaga. 


CloUu)  (foaaEl  only). — Shell  oval,  subregnlar,  etriated  longitudinally, 

equivalve,  and  aubequi  lateral ;  hinge  formed  of  a  bifid  tooth,  curred 
bock  into  a  hook,  rather  longer  in  one  valve  than  in  tha  other; 
ligament  external 

C,  Pa^^atii.  This,  the  only  species  that  appears  to  be  known,  was 
detected  by  Faujaa  in  the  aheUa  of  Cffpricantire,  which  were  still  Ijiog 
in  the  stone  which  they  had  eroded  when  alive.  U.  De  Blainville  and 
H.  Rang  both  adopt  the  genus;  but  the  former  >ay«  that  he  had  not 
observed  it  himself. 

UaguUiia. — Shell  longitudinal  or  transvei-se,  inegnlar,  not  gaping, 
eqnivaire,  lut-eq  alia  tend  ;  umbones  sufficiently  davelopedand  ended; 
hmga  formed  by  a  cardinal  tooth,  which  is  short  and  auhbifid  in  each 
valve,  and  an  oblong  maigical  furrow  or  depreaaion,  divided  into  two 
parts  by  a  contraction;  ligament  subintarnsl,  and  inserting  itaelf  in 
Iheee  depressions ;  miucular  ioipreasions  elongated;  pallialimpteauon 
not  flexuooa;    (Sang.) 

It  is  said  to  have  Wn  found  in  the  seas  of  Senegid.  . 

"  '  ly  be  taken  ad  an  einmpls. 


LITHOPIIAOm.* 


'  Saxieawa. — Aniinal  elongktod,  iub<nliDilrio>l,  having  Uie  nunt1« 
cloHd  on  all  sida,  pralonged  b«okwardi  by  a  long  tabe,  doubla  iDtcr- 
DaIIr<  &  little  dividod  at  its  nimmit,  and  pierced  inferiorlr  and 
rionj  by  a  rounded  orifiee  for  the  paMsge  of  a  iduU,  «loiigalnl, 
delicate,  and  pointed  foot ;  month  moderate,  labial  appendageannalli 
bnDCbial  laminm  for  the  moat  part  free,  and  Tery  unequal  on  t' 

Shell  thick,  imlid,  ooTered  irith  an  opidormii,  elongated,  roonded 
front,  truncated  aa  it  wore  poiiteriorly,  gapicg,  irregular,  equiTali  , 
very  inequilateral,  the  posterior  side  being  much  lon^r  wan  the 
anterior ;  umbonee  not  very  diaUnct ;  hinge  without  teeth  or  with  two 
•epxrsted  tuberonUss  more  or  leaa  developed ;  ligament  ext«mal ; 
muiculsr  impreiaioDi  rounded  and  a  little  approximated,  united  by  a 
amall  atrsight  pallial  imprenion,  Tery  narrow,  and  occupying  the 
middle  of  the  valve.     (Rang.) 

M,  De  Blainville  and  H.  Rang  place  the  genui  among  the  Pylorideana. 
The  former  ig  of  opinion  that  it  differe  little  from  Gforimm*. 

Hr.  Q.  B.  Sowerby  ('  Qenera,'  No.  izv.)  inoludea  in  the  genua  Saxieata 
■belle  which,  he  obaerves,  have  had,  in  conformity  with  the  varioua 
views  of  anthon,  at  leait  lix  difTerent  gonerio  namea.  Be  apologiaes 
for  the  concluaion  to  which  he  baa  oome  in  oontradiotion  to  ao  many 
great  authors,  bnt  gives  the  following  reaiona  for  hta  opinion.  He 
premiies  that  it  wUl  not  be  diaputed  that  Seltn  minulut  at  Chem- 
nita  and  Montagu,  Sialtiia  ardiea  of  Dandin,  Cardita  arclica  of 
Bruguiire,  and  the  Byuomya  of  Cuvier,  are  one  and  the  same  apecies ; 
and  that  Leach'a  Siapholiut  iucluries  t»  diitinot  apecies  of  the  aame 
genua  the  Solen  miniUia  of  Ucntagn  and  the  Mi/lilKt  mgoiia  of 
Linn»ua.  "  Now  the  former  of  these,"  continaea  Ur.  Sowerby,  "  ii 
SialtUa  arnica  of  Lamarck  and  Turton,  and  the  latter  Saxieava 
rvgota  of  the  same  authon :  thus  all  the  aix  genera  are  reduotd  to 
one  by  Dr.  I«aoh,  whose  authority  is  indiapatably  very  great  in  auch 
matt^ ;  wa  do  not  however  propose  to  our  readers  to  take  it  an 
oonduaive,  but  will  state  that  we  poasen,  as  Dr.  Leach  did,  a  eeries  of 
ipecinuni,  the  young  ones  of  which  are  more  regular  in  shape  and 
mora  atrongly  spinoae  than  the  older,  and  are  to  all  intents  and  pur- 
pooea  Biatdia  antiea,  or  SoUn  nHnuhu;  and  the  older  ipeoimens, 
loaing  the  strongly-marked  double  rows  of  spines,  though  always 
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itaining  indication!  of  them,  and  assuming  a  much  less  regular  form, 
beoome  oharacteiiitio  ■peoimena  otSaxieava  rugoia;  the  binge  teeth 
B  younger  apecimeni  may  be  advanced  aa  an  argument  against 
the  identity  of  these  sbelli  :  it  ia  however  well  known  that  In  many 
'  Jla,  particularly  Uioso  that  are  irregular,  the  teeth  become  obaalat* 
with  age :  thus  if  the  hinge  teeth,  the  general  form  of  the  shelly 
the  double  row  of  Bpinea,  cannot  be  depended  upon  aa  generjo 
distiDotions.  the  Lamarckiau  genera  Bialdia  and  Sixxicava,  aud  his 
~  '  niniUut,  merge  into  one  :  to  show  that  the  ahalls  deaohbed  as 
distinct  speoiea  under  either  of  thsss  generic  namea  are  identical  ia 
not  important  to  the  present  work;  it  ia  therafore  aufficient  to  observe, 
that  in  all  irregular  sbells  that  are  either  found  sttaohed  to  or  imbedded 
in  rocks,  corals,  roots  of  asa-weeda,  Ax.,  the  general  form  oumot  b* 
taken  as  a  character;  and  we  believe  the  Jf trttfiit  ("vnvM  and  several 
of  the  SiuieimE  described  by  Lamarck  and  Turton  to  be  merely  varia- 
tions of  S.  rugoia,  than  which  there  ia  perhaps  no  shell  more  subject 
to  variety  of  fonn."    To  illustrate  this  eipoeitton  Mr.  G.  R  Sowerby 

gives  in  hia 'Qenera' the  following  flgorer  -■■■■---      -~  J" 

ferent  stages  of  its  eiiateace. 


I,  the  yoenit  ahell ;  I,  tai^de,  ihawLng  tbe  teeth ;  1.  a  ruU-tiewn  apsoUnen 
or  the  lune ;  4,  Ihe  Inaide,  ibowioi  Itaa  muKDlir  impmilDiii. 

The  diatribution  of  the  apeeiea  la  veij  eitanaive.  Tha  Korthem 
Ocean,  the  Britannic  saaa,  the  HediterraneBD,  the  South  Beas,  Aoalnl- 
aaia,  and  the  warmer  coaata  of  America,  are  isoorded  aa  localitiea. 

Mr.  Q.  B.  Bowerby  remarks  that  the  Saxicasa  an  frequently 
found  upon  the  outude  of  oyetere,  protected  by  their  itregolaritiaa, 
and  in  the  cleda  of  rocks  or  coral*,  roots  of  aea-weeda,  and  perforating 


than  other*. 

Mr.  Qamer  atatea  that  the  crypta  of  Saxictua  ara  not  drcidar : 
henca  U.  Do  Bellevue  and  Mr.  Osier,  in  Una  inatanaa,  beliare  them  to 
be  formed  by  the  phoapboric  acid  aecrated  fay  the  «ni™«l,  and  they 
auppose  this  animal  to  inhabit  those  rooka  only  whioh  are  ootnpoaed  A 
carbonate  of  lima,  which  laat  luppontioa  Mr.  Qamer  decluea  to  b« 
not  comet  from  hia  own  knowledge. 

Mr.  Q.  9.  Sowerby  observes  that  the  species  of  this  ganna  are  not 
numaroua,  and  that  they  are  not  easily  distinguished  from  eaoh  other, 
aa  tha  reader  may  imagine  from  the  oonfosion  which  has  prevailed  on 
this  aubject.      Lamar^  recorded  five  apeoies.      Of  the  Srat  two  of 


AfutToiit  and  S.  vneii/annif,  Lamarck'a  fourth  and  fifth  species, 
are  identical,  aa  vre  have  already  seen.  To  these  H.  Deshayse  adds 
S,  Qatrini,  from  the  Mediterranean,  and  S.  rhot^ieida  (t)  as  reoent 
speciea.     Mr.  Q.   a  Sowerby  (' ZooL  Proa,'  1S84)  has  added  three 


fossil  apedea  aa  11,  all  from  the  tertiary.      He  notaa  two  apedea,  & 
mimita  and  S.  PkaladU,  as  both  living  and  foaul  (tertian). 

For  tha  apeoies  of  PKaloM  and  JiUKodutmi,  aea  HTtiLiDX  and 
Pboijdid* 

LITHOPHYTA.  LinUHua'a  name  for  corala  and  Eoophyiea. 

LITH0RNI3,  a  genua  of  extinct  FosHl  Birds,  dsMnibed  by  Pr 
Owen  in  the  6th  volume  of  the  '  Geological  Tiansactiana.'    The  m 
conclunve  evidence  of  the  eiiatence  of  birds  at  the  period  of  the 
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formation  of  the  early  English  tertiaries  ia  afforded  by  the  remains 
of  this  bird.  Some  of  these  are  now  in  the  Hunterian  collection,  and 
consist  of  a  stemnm  and  sacrum,  two  of  the  most  characteristic  parts 
of  the  skeleton  of  a  bird  In  his  '  British  and  Fossil  Mammals  and 
Birds,'  Professor  Owen  says : — 

"  The  Hunterian  fossil  includes,  with  the  mutilated  sternum,  the 
sternal  ends  of  the  two  ooracoid  bones,  a  dorsal  vertebra,  the  lower 
end  of  the  left  femur,  and  the  proximal  end  of  the  oorresponding 
tibia,  portions  of  two  other  long  bones,  and  a  few  fragments  of  the 
slender  ribs ;  all  of  which  are  cemented  together  by  the  gray  indurated 
clay  usually  attached  to  Sheppey  fossils.  The  entire  keel  and  the 
posterior  and  right  margins  of  the  sternum  are  broken  away ;  but  the 
obvious  remains  of  the  origin  of  the  keel  and  the  length  of  the  sternum 
forbid  a  reference  of  the  fossil  to  the  Struthious,  or  strictly  terrestrial 
oi'der. 

*'  The  lateral  extent  and  conyexity  of  the  body  of  the  sternum,  the 
pressure  and  course  of  the  secondary  and  intermuscular  ridges,  and 
the  commencement  of  the  keel  dose  to  the  anterior  border  of  the 
sternum,  remove  the  fossil  from  the  Brachypterous  family  of  Web- 
Footed  Birds,  and  lead  us  to  a  comparison  of  the  fossil  with  the 
corresponding  parts  of  the  skeleton  in  the  ordinary  birds  of  flight. 

'*  Sufficient  of  the  sternum  remains  for  the  rejection  of  the  OaUinacea, 
and  those  Orallatorial  and  Passerine  birds  which  have  that  bone  deeply 
incised ;  and  the  field  of  comparison  is  thus  restricted  to  such  species 
as  have  the  sternum  either  entire  or  with  shallow  posterior  emargina- 
tions.  Between  the  fossil  and  the  corresponding  parts  of  the  skeleton 
of  such  birds,  a  close  comparison  has  been  instituted  in  regard  to 
many  minor  details  and  modifications;  as,  for  example,  the  secondary 
muscular  impressions  and  ridges  on  the  broad  outer  convex  surface  of 
the  sternum,  its  costal  margin  and  anterior  angle,  the  form  and  extent 
of  the  coraooid  groove,  the  conformation  of  Uie  sternal  end  of  the 
ooracoid  bone,  together  with  the  form  and  relative  size  of  the  preserved 
articular  extremities  of  the  femur  and  tibia. 

"  But,  without  repeating  all  the  details  of  these  comparisons,  it  may 
be  sufficient  to  state,  that  after  pursuing  them  from  the  Sea-OuU  and 
other  aquatic  species,  upwards  through  the  Orallatorial  and  Passerine 
orders,  omitting  few  of  the  species  and  none  of  the  genera  of  these 
orders  to  which  belong  British  birds  approaching  or  resembling  the 
fossil  in  size,  the  greatest  number  of  correspondences  with  the  fossil 
were  at  lengfth  detected  in  the  skeletons  of  the  Accipitrine  spedea 
The  resembUnoe  was  not  however  sufficiently  dose  to  admit  of  the 
fossil  being  refened  to  any  of  the  existing  native  genera  of  Raptorial 
Birds. 

"  The  breadth  of  the  proximal  end  of  the  ooracoid  removed  the 
fossil  from  the  Owls  {Sirigidas),  and  the  shaft  of  the  same  bone  was 
too  slender  for  the  FdUonidcB;  the  femur  and  tibia  were  likewise 
relatively  weaker  than  in  most  of  our  Hawks  or  Buzzards.  But  in 
the  small  Turkey-Vulture  {OcUhcuies  Aura),  besides  the  same  general 
form  of  the  bones,  so  far  as  they  exist  in  the  fossil,  there  is  the  same 
degree  of  development^  and  the  same  direction  of  the  intermiiscular 
ridge  on  the  under  surface  of  the  sternum,  which  divided  the  origins 
of  the  first  and  second  pectoral  muscles.  The  outev  angle  of  the 
proximal  end  of  the  ooracoid  is  produced  in  the  same  degree  and 
form,  and  a  similar  intermuscular  ridge  is  present  on  the  antmor  and 
towards  the  outer  part  of  the  coraooid. 

**  The  preserved  extremities  of  the  femur  and  tibia  have  the  same 
conformation  and  nearly  the  same  relative  size  in  the  fossil  as  in  the 
existing  CatharUt,  In  this  genus  nevertheless  there  is  a  deeper 
depression  on  the  outer  surface  of  the  sternum  external  to  the  coracoid 
groove  than  in  the  fossil ;  but  this  difference  is  less  marked  in  some 
of  tiie  large  VuUmridee,  The  vertebra,  the  shaft  of  the  coraooid,  and 
the  proserved  portions  of  the  sternal  ribs  are  relatively  more  slender. 
The  fossil  moreover  indicates  a  smaller  spedes  of  bird  than  is  known 
amongst  the  existing  VuUvridcB. 

**  The  anterior  or  inner  wall  of  the  coraooid  groove  is  broader,  the 
anterior  angular  process  narrower,  and  the  body  of  the  sternum  more 
convex  than  in  the  Heron  or  Bittern ;  and  the  proximal  end  of  the 
coracoid  has  a  different  form  in  the  fostiL  In  the  Sea-Qull  the  keel 
rises  from  a  more  curved  surfisce  of  the  sternum  than  in  the  fossil ; 
the  inner  wall  of  the  ooracoid  groove  is  broader ;  and  the  outer  angle 
of  the  sternal  end  of  the  coracoid  has  a  different  form  and  position. 

**  I  regret  that  I  have  not  yet  had  the  opportunity  of  comparing 
with  this  interesting  spedmen  the  skdeton  of  the  small  European 
Neophron  ( VuUw  Percnoptenu),  but  in  the  meanwhile  I  deem  it  best 
to  retain  the  sub-generic  distinctive  appellation  originally  proposed 
for  the  Eooene  species  of  bird  represented  by  the  present  very  remark- 
able Hunterian  fossiL" 

•  Professor  Owen  proposes  to  call  the  spedes  LUhomU  wUuHnru,  the 
Vulture-like  Lithomis. 

LITHOSPERMUM  (from  KiBos,  a  stone,  and  ew^pfta,  a  seed,  in 
reference  to  the  hard  seeds  or  nuts),  a  genus  of  Plants  bdonging  to 
the  natural  order  Boraginaeea,  It  has  a  deeply-cut  calyx  in  five  seg- 
ments, a  funnel-shaped  corolla,  with  a  naked  or  minutely  5-scaled 
throat.  The  filaments  are  very  short ;  the  stamens  induded  in  the 
tube.  The  nuts  are  smooth  or  tubertmlar,  stony,  and  attached  by 
their  truncate  flat  base  to  the  bottom  of  the  calyx. 

L.  officinale  (Qromwell),  has  an  erect  much-branched  stem,  lanceolate 

ute  veined  leaves,  with  tuberdes  and  adpre^ied  bristles  abovcj  haiiy 


beneath ;  the  throat  of  the  corolla  has  minute  scales  within,  and  ia 
of  a  pale  yellow  or  greenish  colour.  The  nuts  aro  white,  shining,  and 
very  hard,  two  or  tbree  ripening  in  each  calyx.  They  were  esteemed 
in  ancient  times  as  an  infallible  lithonthriptic ;  thdr  virtues  in  this 
respect  are  however  entirdy  imaginary.  This  sp^edes  is  a  native  of 
Europe,  Asia,  and  North  America.  It  is  found  in  dry  and  stony^ 
places  in  Great  Britain,  but  sparingly. 

L.  purpweo-ccanUeum  has  herbaceous  stems,  the  barren  ones  pros- 
trate and  creeping,  the  others  erect.  The  leaves  are  lanceolate,  acute, 
and  scabrous,  of  a  dark-green,  with  revolute  margins.  The  flowera 
are  showy  and  large,  at  first  red,  and  afterwards  of  a  bright  blue. 
The  nuts  aro  white,  highly  polished,  and  hispid.  This  spedes  has  no 
scales  in  the  throat  of  the  corolla,  but  meroly  five  longitudinal  downy- 
folds.  It  is  a  native  of  Middle  and  South  Europe,  of  the  Caucasus  in 
woody  mountain  places,  and  of  England  and  Wales  in  chalky  soiL 

X.  arvense.  Bastard  Alkanet,  or  Corn  Qrumwell,  has  an  erect  branched 
stem,  lanceolate  leaves,  rather  acute,  hairy,  and  subdliated ;  the  calyx 
a  little  shorter  than  the  corolla;  the  nuts  tuberoular,  wrinkled, 
polished,  and  of  a  pale-brown.  The  throat  of  the  corolla  is  destitute 
of  scales,  as  in  the  former  species.  The  flowers  aro  white  and  small ; 
the  root  of  a  bright  red,  communicating  its  colour  to  paper.  It  is  a 
native  of  Europe,  Asia,  Africa,  and  some  parts  of  North  America,  and 
is  found  plentifully  in  the  corn-fields  of  Great  Britain. 

L,  tinctormm  has  herbaceous  procumbent  stems,  lanceolate  obtuse 
leaves,  hairy  calyces  a  little  shorter  than  the  tube  of  the  corolla.  The 
upper  leaves  aro  half-dasping,  the  lower  ones  on  petiolea  The  flowers 
sessile  in  simple  or  conjugate  leafy  spikes;  they  aro  of  a  fine  blue 
colour  with  a  white  throat.  It  is  a  native  of  Spain,  South  of  France, 
Italy,  and  Hungary,  in  sandy  sterile  plaoes. 

L.  tenuiflomm  has  an  herbaceous  erect  branched  stem,  lanceolate 
obtuse  hahry  scabrous  leaves,  the  lower  ones  oppodte ;  the  calyx  is 
shorter  than  the  tube  of  the  corolla,  conniving  when  bearing  fruit. 
It  is  a  native  of  Egypt  and  of  the  island  of  Cyprus,  and  has  the  habit 
of  L,  arvenae,  but  is  much  smaller.  It  is  the  luBiawtpyuov  of  Diosoorides 
(ill  148),  and  the  LUhotpermum  of  Pliny  (xxvii  74).  L,  apiubtm  is  the 
Sffo/nriociS^f  of  Diosoorides  (iv.  192). 

All  the  spedes  of  LUhospennum  axe  noted  for  the  stony  hazdneas  of 
their  pericarps,  which  have  the  brittleness  and  lustro  of  porodam. 
This  membrane  when  analysed  is  found  to  contain  nearly  60  per  cent, 
of  earthy  matter,  which  is  moro  than  is  known  in  any  other  organised 
substance.  According  to  Spenner,  L.  officinale  is  the  only  true  Idihih 
epermum,  none  of  the  other  spedes  having  a  crown  of  scales  in  the 
throat  of  the  corolla.  The  peronnial  and  herbaceous  species  aro  plants 
of  vexy  easy  culture,  requiring  hardly  any  care.  They  aro  Uways 
propagated  by  seed,  which  may  be 'sown  in  the  open  ground.  The 
annud  species  should  be  treated  as  greenhouse  plants,  and  the  shrubby 
kinds  may  be  grown  on  rockwork  or  on  wall-tops,  where  they  will 
maintain  themselves  if  allowed  to  scatter  their  seeds.  They  do  very 
well  in  pots  among  other  alpiue  plants,  and  cuttings  of  them  may  be 
rooted  under  a  lumd-glass.  In  general  they  aro  however  short-lived 
and  apt  to  rot. 

(Don,  Dichlamydeoue  Plants  ;  Babington,  Manual  of  Britieh  Boiany  / 
Burnett,  OuUiuee  of  Botany,) 

LITHOSTROTION,  the  name  given  by  Lhwyd,  and  adopted  by 
Fleming,  to  some  fossil '  Madrepores,'  as  the  Lamelliferous  Corals  aro 
commonly  termed,  which  appear  confined  to  the  older  strata  (espe- 
cially Mountain  Limestone).  They  are  included  in  Gyathophyllum  of 
Goldfuss  by  Professor  Phillips  ('  Geology  of  Yorkshire,'  voL  iL),  and 
in  Columnaria  by  Blainville  ('  Actinologie^'  p.  350). 

LITHOTRYA.    [Cibripkdia.] 

LITI'OPA,  a  genus  of  PectinLbranchiate  MoUusect,  established  by 
M.  Rang,  with  the  following  diacacters : — 

Animal  transparent,  spinJ,  furnished  with  a  rather  short  and  narrow 
foot,  and  a  head  provided  with  two  elongated  conical  tentadea,  with 
the  eyes  at  their  external  base. 

Shell  not  thick,  homy,  with  a  slight  epidermis,  slightly  transparent; 
conoid;  the  idiorls  of  the  spire  rather  rounded,  the  last  whorl  laxger 
than  all  the  others  put  together,  the  apex  pointed  and  furrowed  longi- 
tudinally ;  aperture  oval,  wider  anteriorly  than  it  is  posteriorly,  borders 
disunited,  the  right  border  or  Up  uniting  itsdf  to  the  left,  without 
forming  a  very  distinct  notch,  but  only  a  deep  *  contour,*  in  the  place 
of  one ;  left  Up  returning  inwards  (rentrant  en  dedans)  so  as  to  form 
a  projection  with  the  anterior  extromity  of  the  oolumella,  which  ia 
rounded,  arched,  and  a  Uttle  truncated  anteriorly.    No  operculum. 


I 


SheU  of  lAHopa,  magnified. 

M.  Rang  plaoes  this  form  between  JaniUna  and  PkanantUa,  and 
observes  that  the  habits  of  this  Pelagic  MoUusc  are  very  curioua.  He 
states  that  he  had  many  years  ago  observed  the  shdl,  but  time  had 
not  permitted  him  to  study  the  animal.  M.  BeUanger,  oi^tain  in  the 
French  navy,  waa  the  first  who  recognised  ii^  but  that  gentleman 
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unfortunately  had  not  studied  its  external  organisation;  he  observed 
however  the  singular  fact  that  this  animal,  which  lives  upon  floating 
plants,  quits  them  sometimes,  but  holds  itself  fixed  by  a  thread. 
[Limnjl^da]  M.  Rang  dissected  some  specimens  preserved  in  spirit 
of  wine  given  to  him  by  that  officer,  and  detected  some  small  glairy 
masses  which  appeared  to  M.  Rang  to  be  attached  to  the  foot,  and 
which  were  easily  drawn  out  to  considerable  length.  M.  Rang  looked 
in  vain  for  an  operculum,  the  absence  of  which  establishes  a  great  differ- 
ence between  this  genus  and  PhaaianeUa,  and  has  described  two  species, 
different  as  regards  the  shell,  but  with  apparently  similar  animals. 

M.  Rang  observes  that  the  senus  Litiopci,  like  some  others,  proves 
that  it  is  not  possible  to  establish  divisions  founded  on  the  presence 
or  absence  of  an  operculum. 

LITTORELLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Planlciffinacag,  It  is  moncecious ;  the  male  flowers  stalked ;  sepals  4 ; 
tube  of  the  corolla  cylindrical ;  limb  4-parted;  stamens  hypogynous; 
filaments  very  long.  The  female  flowers  senile ;  sepals  3 ;  corolla 
oblong,  narrowed  at  both  ends ;  styles  long ;  capeules  I-seeded. 

L.  laeu8trUf  has  white  flowers;  the  fertile  flowers  sessile;  stalks  of 
the  male  flower  one  or  two  inches  long;  leaves  aU  radical,  linear 
fleshy,  somewhat  channeled.    It  is  found  on  the  margin  of  lakes. 

LITTORINA.    [Littobihida} 

LITTORINID^,  a  family  of  Gasteropodous  MoUtuca  living  in  the 
sea  or  in  braddsh  water.  The  animals  are  bisexual ;  they  have  muzzle- 
shaped  heads  provided  with  tentacular  and  sessile  eyes.  Their  tongues 
are  long,  and  armed  with  transverse  bands  of  teeth,  each  row  consist- 
ing of  a  broad  and  hooked  central  denticle,  flanked  on  each  side  by 
three  oblong  hooked  laterals  or  uncini.  The  branchial  plume  is 
single ;  the  foot  has  a  distinct  linear  duplication  in  fironti  and  a  groove 
along  the  sole.  The  form  and  appendages  of  the  operciiUgerous  lobe 
afford  important  generic  distinctions.  There  are  no  neck-lobes  or  lateral 
cirrhi.  The  mantle  exhibits  traces  of  a  rudimentary  canal,  or  respira- 
tory fold.  Members  of  this  group  inhabit  all  regions  of  the  sea,  but 
by  far  the  greater  number  live  near  the  shore,  and  a  very  oonaiderable 
portion  of  them  are  found  between  tide-marks. 

Idttorina» — The  species  have  turbinate  shells,  solid,  sub-oonic,  or 
sub-globose,  with  a  short  spire;  surface  smooth  or  spirally  grooved, 
protected  by  a  more  or'  less  developed  epidermis ;  mouth  subcircular, 
peristome  entire,  outer  lip  sharp-edged,  columellar  lip  expanded, 
imperforate ;  operculum  pyriform,  corneous,  of  few  rapidly-increasing 
whorls ;  the  spiral  nucleus  laterally  placed. 

The  animal  has  a  muzde-shaped  head,  with  two  tentaculo,  bearing 
the  eyes  on  bulgings  at  or  near  their  external  bases ;  no  neck-lobes ; 
operculigerous  lobe  without  filamentary  processes ;  foot  rounded  at 
both  extremities,  grooved  below  for  the  two  posterior  thirds  of  its 
length ;  branchial  plume  single.  They  all  live  strictly  between  tide- 
marks,  and  many  of  them  can  exist  without  inconvenience  in  localities 
where  the  sea  only  occasionally  sprinkles  them  with  its  spray. 

The  LittariruE,  or  Periwinkles,  to  call  them  by  their  popular  name, 
are  distributed  through  the  seas  of  all  climates.  Fossil  species  are 
enumerated  likewise  from  all  formations,  even  the  most  ancient^  but 
many  are  placed  in  this  genus  which  no  doubt  belong  elsewhere. 

L.  Neritoida  is  small,  smooth,  ovate,  conic,  usually  more  or  less 
black ;  whorls  much  shelving,  flattish,  or  merely  convex ;  spire  short 
but  acute ;  mouth  angularlv  contracted  posteriorly ;  outer  edge  of  the 
pilliuvlip  but  little  if  at  all  concave ;  throat  very  dark.  The  shell  is 
found  on  the  very  edge  of  tide-marks,  and  often  at  considerable  dis- 
tances above  it,  where  only  the  dash  of  the  spray  can  moisten  it  with 
sea-water.  It  is  common  on  our  rocky  shores  all  round  Britain  and 
Ireland,  and  is  distributed  all  round  the  coasts  of  Europe,  and  extends 
through  the  Meditemnean. 

L,  liiUtrea  is  solid,  not  smooth,  yet  rarely  ridged;  whorls  not 
rounded,  but  more  or  less  flattened ;  base  and  pillar  not  so  produced, 
and  aperture  not  so  filled  up  anteriorly,  as  in  Z.  rudit;  outer  Up  joining 
the  body  at  an  acute  angle,  and  more  arched  below  than  above ;  pillar- 
lip  not  peculiarly  broad,  usually  white,  its  inner  edge  for  the  most  part 
well  arcuated.  This  is  pre-eminently  the  Periwinkle  of  our  shores,  a 
name  said  to  be  a  corruption  of  '  petty-winkle.'  In  Suffolk  they  are 
called '  Pinpatdies.*  Qreat  quantities  are  sold  in  London,  and  eaten 
on  many  parts  of  our  coasti  after  being  boiled,  when  the  animal  is 
extracted  by  means  of  a  pin.  This  is  a  poor  man's  delicacy,  but  by  no 
means  to  be  despised.  It  inhabits  the  third  sub-region  of  the  littoral 
sone  or  belt^  between  tide-marks,  that  of  which  Fucut  atiiculatut  and 
F.  nodo9iu  are  the  characteristic  plants,  and  is  found  in  every  district 
along  our  shores. 

L.  rudis  is  solid,  rarely  ridged ;  whorls  rounded;  spire  acute,  more 
or  less  short ;  mouth  small,  more  or  less  rounded,  not  contracted 
above,  but  lessened  at  the  base  by  the  broad  confluence  of  the  pillar 
and  outer  lip,  which  latter  is  rather  more  arched  above  than  Mow, 
and  joins  the  body  at  nearly  right  angles;  base  generally  a  little 
produced.  This  strong  shell  doeely  resembles  the  preceding,  but 
does  not  attain  to  its  size,  and  chiefly  differs  from  it  in  the  roundness 
-of  its  well-defined  proportions.  The  colour  ranges  from  yellowish- 
'  white  to  orange,  and  is  either  uniform  or  banded  with  about  two  or 
three  zones  of  liver-colour  or  chocolate,  of  which  one  at  least  is  broad. 
The  animal  differs  from  that  of  the  preceding  species  in  being  of  a 
lighter  hue,  with  the  exception  of  the  head,  which  is  more  uniformly 
dus]^.    It  is  found  almost  everywhere  on  stony  and  rocky  shores, 


often  in  considerable  numbers,  though  not  stricUy  gregarious.  It 
inhabits  the  first  and  second  sub-regions  of  the  littoral  zone ;  those 
of  Fucut  cancUiculatui  and  Lichina,  usually  below  the  next  species, 
and  always  within  the  reach  of  the  tide.  Its  continental  range  is  like 
that  of  LUtorea. 

L.  littoralit  is  semi-globose,  solid,  smootii,  or  at  most  striolate,  the 
general  surface  flattish;  body  bluntly  subangulated  above,  peaked 
below  in  the  yoimg;  spire  remarkably  depressed,  its  whorls  not 
rounded;  pillar-lip  decidedly  broad.  The  animal  is  usually  of  a 
bright-yellow  colour ;  but  occasionally,  as  in  a  specimen  taken  in  the 
Isle  of  l^ptn,  is  tinged  with  dusky,  and  has  the  tentacula  and  muzzle 
nearly  jet-black.  This  species  is  abundant  all  round  the  British  and 
Irish  coasts,  living  on  Fuci  between  the  tide-mark,  but  more  especially 
inhabiting  the  third  sub-re^on  of  the  littoral  zone,  that  of  Fucu$ 
aerraius,  where  it  is  found  m  company  with  Ih-ochut  cinerariua.  It 
ranges  along  the  shores  of  the  Northern  and  Celtic  provinces  on  the 
European  side  of  the  Atlantic. 

Messrs.  Forbes  and  Hanley  admit  the  following  additional  speoiea 
in  their  'British  Mollusca' : — L.  fabalis  and  L,  paUiata.  L.  palulot 
L,  tenebroaft,  and  L.  taxiUilit  they  are  disposed  to  regard  as  L.  rudis. 

The  other  British  genera  of  this  family  are — Lacuna,  of  which  there 
are  the  following  species : — L.  paUidula,  L.  puteolut,  L.  vinela,  and  L. 
crastior;  Astimineay  including  two  species,^.  Grayana  and  A.  lUtorea; 
Jiistoa  [RiasOA] ;  J^reytia  [Jeffbetbia]  ;  and  Skenea  [Skenea]. 

LITUlTES,agroup  of  Fossil  Cepkalopodaf  confined  to  the  strata  of 
the  Silurian  and  older  systems.  The  shell  is  partly  straight  and 
partly  convoluted,  nearly  as  in  Spirvla  (Lam.). 

LIVER.  The  liver  is  the  secreting  organ  or  gland  by  which  the 
bile  is  formed.  Its  existence  has  been  traced  very  low  in  the  scale  of 
animals ;  and  parts  supposed  to  possess  an  analogous  function  have 
been  found  in  insects,  but  their  nature  is  at  present  a  disputed  question. 
The  differences  in  regard  to  size,  form,  and  colour,  which  tne  liver 
presents  in  the  hitrher  animals  {Mammalia^  Birds,  Reptiles,  Amphibia, 
and  Fishes),  are  of  no  great  importance. 

In  man  the  liver  is  a  large  solid  viscus,  of  a  reddish-brown  or 
mottled  red  and  yellow  colour,  situated  immediately  beneath  the 
diaphragm,  in  the  right  hypochondriac  and  partly  in  the  epicastrio 
region  of  the  abdomen.  [Abdomen.]  When  enlarged,  it  can  be  felt 
by  the  hand  applied  below  the  ribs  on  the  right  side.  It  is  fiattened 
in  the  vertical  direction,  is  thinner  at  its  anterior  than  at  its  posterior 
border,  and  its  outline,  when  viewed  from  above,  is  irregularly  ovoid. 
The  upper  surface,  which  is  convex,  is  applied  to  the  diaphragm ;  the 
lower,  which  is  irregularly  concave,  lies  above  and  in  contact  with  the 
stomach,  large  intestine,  and  right  kidney,  has  attached  to  it  the  gall- 
bladder, and  presents  two  deep  furrows,  which  divide  it  into  several 
compartments,  termed  by  anatomists  lobes.  Of  the  furrows,  one 
running  from  before  backwards  (the  longitudinal  fissure)  transmitted, 
during  uterine  life,  the  vessel  which  conveyed  the  blood  from  the 
placenta  to  the  heart  of  the  fcetus ;  it  afterwards  contains  merely  the 
cord-like  remains  of  that  vessel,  now  impervious  in  the  greater  part  of 
its  extent  The  second  furrow,  in  the  under  surface  of  the  liver,  is 
odled  the  transverse  fissure,  since  it  crosses  the  former  at  right  angles, 
lying  however  chiefly  to  its  right  side;  it  serves  to  allow  the  entrance 
of  blood-vessels  and  nerves  to  the  liver  and  the  exit  of  the  bile-ducts. 
Like  other  viscera  of  the  abdomen,  the  liver  receives  an  investment 
from  the  lining  membrane  of  that  cavity,  the  peritoneum,  which,  being 
reflected  from  it  at  different  points,  forms  broad  bands  connecting  the 
liver  with  Rurrounding  parts. 

The  substance  of  glands  generally  is  constituted  of  minute  ramified 
or  convoluted  canids,  closed  at  their  radical  extremity,  and  communi- 
cating only  with  the  principal  duct,  by  which  the  secretion  is  conveyed' 
away,  and  of  a  great  number  of  blood-vessels  which  surround  the 
above-mentioned  canals  in  their  whole  extent,  and  afford  the  com- 
ponent matters  of  the  secretion ;  these  matters  find  their  way  into  the 
interior  of  the  glandular  canals,  not  by  distinct  openings  from  the 
blood-vessels,  but  by  transudation  through  their  walls.  In  the  human 
subject  all  oUier  glands  than  the  liver  receive  one  kind  of  blood  only, 
namely,  arterial  blood,  from  which  the  components  of  the  secretion 
are  derived,  and  the  organ  at  the  same  time  nourished,  and  the  only 
veins  are  Uiose  which  convey  away  the  same  blood  after  it  is  rendered 
venous  by  the  changes  it  undergoes  in  the  gland.  But  the  liver,  like 
the  lungs  in  man  and  the  kidneys  also  in  some  animals,  receives  two 
kinds  of  blood— arterial  blood  in  small  quantity,  destined  principally 
for  the  nourishment  of  the  j^and,  and  venous  blood  in  much  larger 
quantity,  from  which  •  the  bile  is  principally  formed.  The  vessel 
which  brings  the  arterial  blood,  the  hepatic  artery,  is  small,  and  comes 
Qff  Ihe  aorta  [Aorta],  together  with  the  arteries  supplying  the  stomach, 
spleen,  duodenum,  and  omentum.  The  venous  blood  is  brought  by 
the  portal  vein,  a  large  vessel  resulting  from  the  union  of  all  the  veins 
returning  the  blood  from  the  spleen,  omenttun,  pancreas,  and  gall- 
bladder, and  from  the  viscera  directly  engaged  in  the  function  of 
digestion,  namely,  the  stomach  and  intestines.  The  hepatic  artery 
and  portal  vein  enter  the  liver  at  the  transverse  fissure  or  furrow  of 
its  inferior  surface,  where  the  bile^luct  issues,  and  ramify  together 
with  the  branches  of  that  duct  through  the  substance  of  the  oigaiL 
After  the  materials  for  the  nutrition  of  the  liver  itself,  and  for  the 
secretion  of  the  bile,  have  been  derived  from  the  blood  of  the  two  sets 
of  vessels  already  mentioned,  it  is  returned  to  the  general  circulatiou 


470 


LIVER. 


LIVElt 


4^V> 


by  a  third  Bet»  the  hepatic  YeinB,  which  iasae  firom  the  liver  at  its  poste- 
rior border,  and  immediately  enter  the  inferior  vena  cava  near  the  heart. 

The  ultimate  arrangement  of  these  different  blood-vessels  in  the 
Uver  is  very  peculiar :  it  was  first  accurately  described  by  Mr.  Kieman. 
When  the  substance  of  the  liver  is  torn,  it  is  seen  to  be  composed  of 
innumerable  granules  of  about  the  size  of  a  pin's  head ;  each  of  these 
contains  the  elements  of  a  liver.  They  are  connected  most  intimately 
with  the  branches  of  the  hepatic  vein,  a  small  twig  of  which  is  con- 
tained in  the  interior  of  each,  while  on  their  escterior  surface  and  in 
their  interstices  run  branches  of  the  portal  vein,  hepatic  artexy,  and 
bile*duct.  The  mass  of  each  granule  or  lobule  is  constituted  in  great 
part  of  a  close  network  of  capillary  blood-vessels,  which  communicate 
on  the  exterior  with  the  small  branches  of  the  portal,  and  on  the 
interior  with  the  twig  of  the  hepatic  vein.  The  blcxxl  brought  by  the 
portal  vein  therefore  is  poured  into  the  capillary  network  of  each 
granule  or  lobule  of  the  liver,  and,  after  yielding  in  it  the  constituents 
of  the  bile,  is  received  iuto  the  branches  of  the  hepatic  vein,  whence 
it  is  transmitted  to  the  general  vascular  system.  Tne  branches  of  the 
hepatic  artery  soon  become  veiy  minute  on  the  exterior  of  the  lobules, 
and  few  can  be  traced  into  their  interior ;  it  is  probable  that,  after 
having  nourished  the  coats  of  the  Tessels  and  ducts,  and  other  tissues 
of  the  liver,  the  blood  of  the  hepatic  arteiy  is  poured  into  the  minute 
network  formed  by  the  ultimate  division  of  the  portal  vein,  and  con- 
tributes with  the  blood  of  that  vein  to  yield  the  constituents  of 
the  bile. 

The  form  and  disposition  in  the  liver,  of  the  primitive  radicles  of 
the  secreting  canals  or  bile-ducts,  have  been  the  subject  of  much  dis- 
cussion. Dr.  Handfield  Jones,  in  a  paper  in  the  '  Philosophical 
Transactions,'  arrives  at  the  following  conclusions : — 

"  The  liver  in  all  vertebrate  animals  may  be  regarded  as  consisting 
of  a  secretory  parenchyma  and  of  excretory  ducts.  The  size  of  the 
excretory  apparatus  bears  only  a  small  proportion  to  that  of  the 
secretory. 

**  These  two  portions  of  the  liver  are  not  continuous  with  one 
another,  but  are  disposed  simply  in  a  relation  of  juxtaposition. 

"  The  action  of  the  liver  seems  to  consist  in  the  transmission  of  bile 
as  it  is  formed  from  cell  to  cell,  till  it  arrives  in  the  neighbourhood 
of  the  excretory  duct,  by  which  it  is  absorbed,  This  action  is  pro- 
bably slow  and  very  liable  to  be  interfered  with,  contrasting  remarkably 
with  that  of  the  kidney,  where  a  particular  apparatus  is  added  to  insure 
completeness  and  rapidity  of  action.  The  secretion  of  the  hepatic 
cells  is  very  liable  to  be  retained  within  the  gland,  either  in  the  cells 
or  in  a  free  state.  This  circumstance,  as  well  as  its  structural  rela- 
tions, seems  to  point  out  the  liver  as  approximating  to  the  claes  of 
ductless  glands. 

"For  the  same  reason  it  is  highly  probable  that  a  part  of  the 
secretion  of  the  cells  is  directly  absorbed  into  the  blood  which  traverses 
the  lobules." 

From  an  extensive  series  of  researches  in  all  classes  of  VertebrcUaf 
Dr.  H.  Jones  comes  to  the  conclusion  that  the  excretory  system  of  the 
liver  always  terminates  in  closed  tubes.  He  describes  the  ducts  of 
the  sheep's  liver,  which  in  all  essential  particulars  agrees  with  that  of 
man  and  the  pig,  as  follows : — 

**  In  the  minutest  branches  (of  the  biliary  ducts),  which  seem  to  be 
approaching  their  termination,  and  which  can  sometimes  be  examined 
and  isolated  in  the  most  satisfactory  manner,  the  epithelial  particles 
are  remarkably  modified ;  they  can  scarcely  be  said  to  exist  as  sepa- 
rate individwds,  but  ratiier  their  nuclei,  which  are  often  large  and 
distinct,  are  set  close  together  in  a  subgranular  or  homogeneous  basis- 
substance.  In  ducts  where  this  condition  of  epithelium  exists  there  is 
seldom  any  distinct  trace  of  basement-membrane,  the  maigin,  though 
sufficiently  even,  yet  exhibiting  the  bulging  outlines  of  the  component 
nuclei;  still  less  is  there  any  proper  fibrous  coat^  though  the  ducts 
may  be  more  or  less  involved  in  the  filamentary  expansions  of  tiie 
capsule  of  Glisson.  Ducts  of  this  character  have  usually  a  diameter 
of  about  1-1 000th  of  an  inch;  they  can  sometimes  be  followed  for  a 
considerable  distance  without  being  seen  to  give  off  any  branches,  or 
to  diminish  much  in  calibre.  Their  mode  of  terminating  is  various  : 
several  have  been  distinctly  seen  to  terminate  by  rounded  and  closed 
extremities,  which  have  nearly  the  same  diameter  as  the  duct  itself; 
others  seem  to  lose  their  tubular  character,  their  nuclei  become  less 
closely  set  together,  and  the  uniting  substance  more  faintly  granular 
and  indefinite;  the  duct  in  short  gndually  ceases,  losing  aU  determi* 
rate  structure.  In  some  of  rather  minute  siEe,  l-8000th  to  l-2000th  of 
an  inch  in  diameter,  the  exterior  form  remains  distinct,  but  the  canal 
is  almost  obliterated  by  the  close  approximation  of  the  nuclei  of  the 
opposite  waUa.  These  structures  now  described  I  believe  to  be  truly 
the  terminal  branches  of  the  hepatic  duct,  from  which  they  certainly 
originate.  They  seem  gradually  to  lay  aaide  the  several  component 
tissues  of  the  large  ducts,  the  fibrous  ooat  blending  with  the  ramifi- 
cations of  Qlisson's  capsule,  the  basement-membrane  imperceptibly 
ceasing,  and  the  epitheUum  becoming  resolved  at  last  into  its  simple 
fundamental  nudeL" 

It  is  important  to  remark  that  in  a  dog  Dr.  H,  Jones  found  biliary 
matter  in  the  interlobular  fissures.  From  the  fact  that  in  the  contents 
of  the  hepatic  ducts  of  man  and  the  sheep,  extracted  by  means  of  a 
forceps  and  without  injuring  the  organ,  hepatic  cells  may  be  detected, 
Hr.  Wharton  Jones  ('PhiL  Trans.,'  1848}  draws  the  conclusion  thnt 


the  hepatic  cells  are  endogenous  cells,  answering  to  the  epitheUum  of 
other  glands. 

The  view  taken  by  Dr.  H.  Jones  that  the  liver  is  essentially  of  the 
same  order  as  the  '  ductless '  glands,  and  should  be  placed  in  the  same 
categoty  as  the  Peyerian  follicles,  spleen,  &c.,  is  probably  oorrect. 
In  fact^  startling  as  this  view  may  at  first  appear,  a  very  clea.r 
transition  between  the  Peyerian  follicles,  &&,  and  the  liver  is  afforded 
by  the  tonsils,  which  on  the  one  hand  are  identical  with  Peyer's 
follicles,  in  so  far  as  they  are  solid  vascular  networks  whose  meshes 
are  filled  by  a  morphologically  indifferent  tissue ;  while  on  the  other 
hand,  without  differing  from  the  liver  in  this  respect^  they  resemble  it 
in  having  these  elements  arranged  around  diverticula  of  Uie  intestinal 
mucous  membrane. 

The  biliary  canals,  reduced  in  number  by  successive  re-union  to  two 
tubes,  one  from  the  right,  the  other  from  the  left  lobe  of  the  liver, 
issue  at  the  transverse  fissure  of  its  under  surface,  there  soon  unite, 
and  form  one  main  trunk,  the  hepatic  duct.  After  running  a  short 
distance,  together  with  the  portal  vein,  hepatic  artery,  and  nerves,  in 
a  quantity  of  dense  cellular  tissue  inclosed  witliin  the  fold  of  the 
peritoneum  that  connects  the  liver  with  the  stomach,  the  lesser 
omentum  [Peritoneum],  the  hepatic  duct  meets  and  unites  with  the 
duct  of  the  gall-bladder,  or  cystic  duct.  The  tube  resulting  from  the 
junction  of  the  hepatic  with  the  cystic  duct  is  called  the  Ductus 
Communis  Choledochud :  it  is  about  8}  inches  in  length,  and  termi- 
nates by  opening,  together  with  the  duct  of  the  pancreas,  into  the 
portion  of  the  intestine  named  Duodenum,  at  the  distance  of  a  few 
inches  from  the  stomach. 

The  Gall-BIadder  is  a  pyriform  membranous  sac,  lodged  in  a  shallow 
depression  at  the  inferior  surface  of  the  liver,  which  communicates, 
as  we  have  stated,  with  the  excretory  duct  of  the  liver,  by  means  of 
a  tube  called  the  Cystic  Duct.  At  times,  when  a  supply  of  bile  is  not 
required  in  the  intestinal  canal — for  instance,  during  fasting — ^the  bile 
flowing  from  the  liver  is  impeded  in  its  progress  through  the  ductus 
communis  choledochus  into  the  intestine,  and  is  consequently  obliged 
to  regurgitate  through  the  cystic  duct  into  the  gall-bladder,  which 
serves  as  a  temporary  reservoir  for  the  secretion,  dischaiging  it  again 
when  the  presence  of  bile  is  required  in  the  intestine  to  aid  the 
digestive  process.  At  the  neck  of  the  gall-bladder,  close  to  its  termi- 
nation in  the  cystic  duct,  the  lining  membrane  forms  a  spiral  fold, 
which  seems  destined  to  retard  the  flow  of  the  bile  from  the  reservoir. 
The  gall-bladder  is  not  constantly  present ;  the  animals  in  which  it 
does  not  exist  ore  for  the  most  part,  though  not  universally,  herbivo- 
rous, and  such  in  which  digestion  is  constantly  going  on,  and  a 
reservoir  for  bile  consequently  not  required.  But  many  herbivorous 
animals'  have  a  gall-bladder ;  and  sometimes,  where  it  is  absent,  the 
bile-duct  presents  a  considerable  dilatation  of  its  cavity  near  the 
intestine :  such  is  the  case,  for  example,  in  the  horse  and  elephant. 

The  functions  of  the  liver  are  important.  The  analysis  of  the  fluid 
which  it  Beci*ete8  shows  that  it  frees  the  blood  from  an  excess  of 
matters  composed  of  carbon  and  hydrogen ;  and  by  this  means,  and 
probably  also  by  effecting  some  changes  in  the  mattei-s  which  have 
been  added  to  the  blood  during  its  circulation  through  the  viscera  of 
the  abdomen,  the  liver  assists  in  preparing  that  fluid  for  the  nutrition 
of  the  body.  The  bile  seems  also  to  have  a  direct  influeuce  in  the 
formation  of  the  chyle,  the  nutritive  fluid  derived  from  the  food ;  and 
some  of  its  ingredients  serve  as  a  natural  stimulus  of  the  peristaltic 
action  of  the  intestines.    [Bile.] 

The  liver  is  developed  upon  the  same  plan  as  the  other  glands. 

Accoi'ding  to  the  latest  observations,  particularly  of  Bischoff  and 
Remak,  the  development  of  the  liver  may  be  thus  best  understood  : — 
"  The  primary  rudliment  of  the  liver,  which  appears  at  a  rery  early 
period  (about  the  55th  to  the  58th  hour  in  the  chick ;  in  Mammals 
after  the  Wolffian  bodies  and  the  allantois),  consists  of  two  masses  of 
cells^  an  external,  proceeding  from  the  fibrous  membrane  of  Uie 
intestine,  and  an  internal  epithelial,  which  at  first  form  a  simple  and 
afterwards  a  dichotomously-divided  saa  Solid  processes,  the  hepatic 
cylinders  of  Remak,  are  now  developed  from  the  epithelial  lamina, 
which,  as  in  the  intestine,  oonsbts  at  first  of  round  cells,  probably  in 
many  layers,  by  the  multiplication  of  its  cells,  and  extend  iuto  the 
outer  lamina,  branching  out  and  anastomosing,  while  at  the  same  time 
the  cells  of  the  outer  lamina  included  in  the  meshes  of  this  net-work 
multiply  and  become  successively  changed  into  vessels,  nerves,  con- 
nective tissue,  &C.  The  difficulty  is  to  say  how  this  peculiar  reticulated 
parenchyma  of  cells  and  rudimentary  vessels  becomes  ultimately 
arranged  as  we  know  it  to  be.  In  the  first  place,  as  regards  the 
hepatio-oell  net-work,  to  which  by  a  continual  new  development  of 
cells  fresh  processes  are  added,  which  unite  into  new  networks,  so 
that  the  hepatic-cell  net-work  of  the  adult  liver  is  the  direct  progeny 
of  the  original  reticulation.  More  detailed  information  concerning 
the  separate  steps  of  the  formation  of  the  hepaticKsell  net-work  is  at 
present  wanting ;  yet  from  what  is  known  it  would  appear  to  take  place 
in  somewhat  different  modes.  Sometimes,  in  the  subsequent  stages, 
free  cylindrical  processes  of  the  hepatio-cell  net-work  do  not  exist  to  any  . 
extent;  but  it  would  appear  to  increase  by  the  continual  addition  of  new 
meshes  at  its  edges,  perhaps  also  bv  the  constant  elongation  of  the  exist- 
ing columns  of  hepatic  cdtls  and  uie  development  of  fresh  anastomoses 
between  them ;  this  is|,  if  I  have  observed  rightly,  the  case  in  man,  where 
1  even  in  the  seventh  week  I  did  not  succeed  in  clearly  distinguishing  free 


■rtl  LIZARD. 

hepatio  Eolnicns.  At  oUier  times  free  tennin&ldoiii  of  tha  hspatii 
columna  are  apparontly  daTelopod  for  a  considerable  period,  pariiapi 
until  the  whola  organ  bu  nearly  arriTed  at  perfection,  their  forauition 
appearing  to  precede  by  Bome  time  that  o!  new  anaatomoiee.  as  ii  the 
caae  in  Uie  chick  and  other  birds,  and,  according  to  J.  MuUer,  in  a 
few  mammala ;  in  tha  latter  of  which,  according  to  Miillar'H  flgurea, 
tha  hapatjc  columns  are  grouped  in  lobes.  These  free  luperfidal 
hepatic  colamns  may  perhaps  throw  some  light  npon  the  meaniog  of 
Weber's  and  Krausa's  statemente  reapacting  the  biliary  ducta  with 
ccecal  ends  upon  tha  surface  of  the  liver.  With  r^jard  to  the  Kliary 
dncts  they  are  nothing  but  secondary  eicoTations  of  a  part  of  the 
primarily  iiolid  hepatic  columns  and  of  the  lai^ar  interaal  tracts,  which 
border  upon  the  original  epithelial  diierticulEiai,  and  which  alt  con- 
■ist  of  many  series  of  ceUs.  The  eicsyiition  commencea  m  the 
common  biliiiry  duct,  proceeds  towards  its  branches,  and  most  be  con- 
udered  to  take  place  eioctlj  as  in  other  glands,  namelj,  either  t^ 
solution  of  ths  mner  cells  of  the  rudimentary  structures,  or  by  the 
ezcration  of  a  fiuid  between  tbem,  and  the  ooosequent  producUon  of  a 
oiTity.  In  thii  mode  of  regarding  the  matter,  there  is  only  one  point 
for  conaidentian,  namely,  that  according  to  Remak  all  the  hepatic 
eotnmns,  eren  the  largest,  form  anastomoses,  whilst,  as  is  well  known, 
the  biliu7  dncta  ramify  without  anastomosing.  The  only  solution  of 
this  difficulty  consists  in  assuming  that  the  anastomoses  of  the  primary 
laigeat  hepatic  columns  do  not  continue  in  the  couiaa  of  the  further 
deretopment,  but  that  they  are  re-abscrbed,  a  process  which  has 
its  analogue  in  many  phenomena  of  fcetal  growth.  In  man  alone 
might  wa  find  an  exception,  for  it  seems  that  the  anastomoses  of  the 
tteht  and  left  hepatio  duc^  in  the  fossa  hepatis,  described  by  E.  H. 
Weber,  are  perfeetly  well  explained  by  Remak's  obserratioDs,  and 
are  simply  (be  embryonic  anastomoses  of  the  rudiments  of  these 
canals,  which  hsTe  atUined  to  some  though  no  very  great  deTelop- 
ment.  The  mode  of  origin  of  the  flbrous  membranes  of  the  biliary 
duets  becomes  readily  comprehensible,  if  we  reflect  bow  the  net-worl^ 
of  hepatic  columns  and  the  Gbroua  layers  of  the  liver  interdigitate ; 
so  that  layeiB  of  connective  tissue,  &c,,  might  be  readily  formed 
around  the  hepatic  cylinders  tem  those  elements  of  the  fibrous  layer 
which  are  naarest  to  them.  Tha  further  development  of  the  veaaels, 
netrea,  &c,  presanta  no  difBcultiea,  taking  place  in  the  same  way  as 
in  other  organs.  The  gall-bladder  in  the  chick,  according  to  Remak, 
is  a  pmceas  at  first  solid,  of  one  hepatic  duct,  which  suboequentty 
becomes  hollow  and  rapidly  increases  in  size.  I  saw  the  folds  of  its 
mucous  membrane  as  early  as  in  the  fifth  month  in  a  human  fcetus. 
The  inveatigBtiaD  of  the  liver  is  beat  undertaken  in  the  pig,  in  which 
animal  the  distinct  demarcation  of  the  lobnlea  greatly  faalita(«  the 
oomptehsDsioa  of  the  relations  of  the  secreting  parenchyma  to  the 
Teasels  and  hepatic  ducts. .  The  hepatic  cells  ma^  be  isolated  with 
thegraateat  ease  in  all  animals,  either  singly  in  senes  or  in  reticulated 
fragments;  but  .to  comprehend  rightly  their  coUectiTe  arrangement,  no 
better  means  exist  than  the  making  of  fine  sections  in  a  fresh  liver  with 
the  doable  knife,  for  which  sections  made  off  hand  with  a  raior,  even 
in  a  liver  previously  hardened  in  alcohol,  pyroligneous  acid,  chromic 
add,  &c.,  are  by  no  means  sufficient  substitutes.  We  do  not  mean  to 
ny  that  the  hepatic  cell  net-work  cannot  be  seen  at  ajl  in  this  manner, 
for  it  is  visible  even  in  opaque  sections  of  liver  by  reflected  light,  but 
merely  that  no  completo  view  can  thus  be  obtained.  The  finest 
hepatic  ducts  are  not  readily  found,  though  a  careful  search  in  nearly 
all  sections,  which  include  many  lobulw,  will  almost  certainly  detect 
scattered  fragments  of  them,  readily  distinguishable  by  their  small 
polygonal  alls,  at  the  edges  of  the  lobules,  and  long  examinations 
may  perhaps  eventually  discover  such  a  fngmeut  in  connection  with 
the  hepatic  cell  net-work,  which  however  1  have  not  yet  succeeded  in 
doing.  The  coarser  biliary  ducts  present  no  difficulties.  Their  glands 
are  leetl  readily,  partly  with  the  naked  eye,  partly  by  the  use  of  diluto 
caustic  sods,  Weber's  anastomoses  of  the  two  hspatio  ducta  in  ths 
fossa  tiansvem  are  visible  in  good  injections  The  vasa  aberrantia  in 
tha  left  triangular  ligament  and  in  other  loealitieB  are  readily  per- 
ceived even  without  injection  on  the  addition  of  acatio  add  or  of 
canstio  soda.  The  nerves  and  lymphatics  of  the  liver  sre,  except  their 
finest  portion^  easily  seen  in  man.  The  blood-veasels  require  good 
injectionB,  for  which  pnrpoee,  in  ths  human  subject,  I  eepeeially 
recommend  cbildrec's  livers,  in  which  the  distribution  of  the  arteria 
hepatica  in  the  serous  coat,  on  the  vessels,  Sk.,  is  beautifully  iliaUncL 
The  capillary  net-work  of  the  lobes  may  readily  be  filled  with  fine 
injectiDn,  and  a  series  of  excellent  preparations  of  this  kind  by  various 
masten  of  the  art  are  everywhere  to  be  met  irith." 

fVHeaMn,  Texl-Baoi  of  Phyriol^  ;  Carpenter,  MarHHa  of  SfMoa 
Pkytiolosy;  KoUiker,  Jfontia!  of  Htaaan  HutUiigs) 

LIZARD.     [Sauria.] 

LIZARD-SEEKER,  a  name  given  to  the  species  of  Simrothera,  a 
genua  of  Birds.     [CoCDUDfi.] 

LLAMA  (AfKhenia  of  Ilfiger;  Lama  of  Cuvier  and  others),  ths 
genoric  name  for  that  form  of  the  Cantlida  wbioh  la  confined  to  tha 
Sew  World.    Dentition  ;— 

Indsorsji;  Canines,  — ;    M"1—   ^~^ 
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■  abtenee  of  the  two  smsll  pointed  teeth,  whieh  are  found  in  the  interval 
or  'bar'  between  the  canines  and  the  molars  [n  Uie  Cameh,  from  Uie 
jaws  of  the  Llamas.  Thus  the  Llamas  have  four  false  molars,  as  they 
may  be  termed,  leas  than  the  C^unela.  In  other  respects  the  dentition 
of  the  one  is,  as  nsaHy  a«  may  be,  the  dentition  of  the  oUier.  The 
following  ent  ezhiluta  the  dental  airangament  of  the  DromeiuT,  and 
wiD  oonvsy  •  sufllcienUy  accurate  idea  at  the  same  parts  in  the  LUmsa, 
if  the  speotstoF  will  luppoae  the  absenos  of  the  four  teeth  above 
mentioned.  The  difference  was  oonddsred  by  F.  Cuvier  to  be  i^ 
such  small  importance  that  he  has  not  considered  it  necessatr  to  give 
a  figure  of  the  dentition  of  JneAoria. 


Teeth  of  Dramadiry.    7,  Cnrler. 

JJaroD  Cuvier  observea,  that  the  Camels  and  Llamas  difisr  in  many 
points  from  the  Homed  Rnminanta.  Considered  as  a  whole,  tha  head 
of  the  former  preaenle  a  narrower  and  more  lengthened  muiale  (un 
museau  plus  aminci),  a  cranium  larger  in  proportion,  orbits  placed 
more  forward,  and  the  edges  of  those  orbits  mors  prominent^  in 
consequence  of  the  temples  being  more  sunk. 

In  the  Llama  the  bones  of  the  nose  ore  short,  and  thdr  extremity 
notched ;  tbeir  base  is  slightly  enlarged ;  the  lacrymal  bone  is  but 
little  advanced  npon  the  dieek,  and  leaves  a  wide  spaoe  between  its 
anterior  angle  and  tlie  upper  external  angle  of  the  naaat  bone.  It  does 
not  cover  the  orbitary  part  of  the  maxillary  bone,  but  stops  above  the 
suborbital  internal  hole ;  nothing  of  the  vomer  is  to  be  seen  above 
llie  sphena-palatine  hole,  and  a  small  portion  of  the  pterygoid  iDtemal 
apapbyais  scaroely  shows  itself  there.  The  parietal  bonai  are  soon 
united  into  a  single  bone  much  wider  than  it  is  long  \  the  posterior 
suture  of  which  remains,  neverthdess,  before  the  occipital  crest  The 
temporal  wing  of  the  posterior  sphenoid  bone  has  a  descending  pro- 
minence, and  ite  pterygoid  wing  terminatee  in  a  sharp  point,  whldi 
projects  more  than  that  of  the  pterygind  apophysis.  The  tympanic 
bones  are  oomprsssad,  but  project  very  much ;  the  occipital  crest  is 
well  marked. 

The  true  Camels,  acoordiog  to  flie  Mmc  author,  have  the  oooipilal 


The  oocipito-temporal  sntnn  is  very  much  in  front  of  this  ci 
bones  of  the  nose  are  of  much  less  width  at  their  bases,  and  there  is  a 
great  space  between  the  email  membranous  portion  which  exists  at 
thsir  au^  and  the  lachrymal  bon%  which  is  extremely  smaU  on  the 
cheek  j  it  does  not  reaohlnthe  orbit  even  to  the  edge  of  the  suborbital 
internal  hole.  There  is,  as  in  tha  Llama,  a  small  membcauous  spacs 
between  the  lachrymal,  frontal,  and  palatine  bones,  which  advances  to 
that  spot  by  a  small  tongueahaped  portion.  The  wing  of  the  vomer 
shows  a  small  portion  above  the  analogous  hole  of  the  spheno-palatine 
bones.  The  intomsl  ptengoid  apophysis  doss  not  exist  except  towards 
the  point  of  ths  wing :  it  does  not  lue  till  it  reaohes  ths  body  of  tha 
sphenoid  bone,  and  there  la  no  spaoe  between  the  wing  of  that  bone 
Slid  the  wing  of  ths  palatine  bone. 

In  all  other  respecti,  as  r^;ards  ths  hsad,  the  Camels  and  Llamas 
o&br  a  dngular  reaemblanoe.    Ths  sooketa  of  the  indsora  are  smallar 
in  other  Bumioanta,  and  tba  oanal  analogous  to  the  pterygo- 
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polatiutt  tenuinates  in  tha  palate  by  more  numerouB  holes.  Tlie  oval 
hole  is  smaller.  Internally  the  floor  (plancher)  of  the  cerebral  cavity 
is  much  more  united  than  it  is  in  the  Deer  and  the  Sheep ;  the  cHnoid 
posterior  apophyses  form  together  only  one  small  plate ;  and  the  r^on 
where  the  optic  nerves  are  lodged  is  nearly  on  a  level  with  that  of  the 
pituitary  gland. 

The  anterior  teeth  of  the  Camels  exhibit  a  considerable  difference 
from  those  of  the  other  Ruminants :  they  have,  in  the  first  place,  both 
above  and  below,  the  first  molar,  or  rather  false  molar,  detached  from 
the  others,  and  situated  forwards,  as  we  have  seen  above ;  and  which, 
from  its  isolated  position  and  pointed  form,  puts  on  the  appearance  of 
a  canine  tooth.  They  have  moreover  a  true  canine  tooth  implanted 
at  the  anterior  border  of  the  maxillary  bone.  This  tooth  becomes  in 
aged  subjects  developed  like  the  canine  of  one  of  the  great  Camassiers. 
Lastly,  toey  have  a  true  upper  incisive  tooth  implanted  in  the  inter- 
maxillary bone,  and  this  also  puts  on  the  fonn  of  a  canine  tooth : 
thus  the  Camela  seem  to  have  in  the  upper  jaw  three  canines  on  each 
side.  In  the  lower  jaw  they  have  only  the  eight  ordinary  incisors ; 
but  besides  that  the  detached  molar  performs  the  office  of  a  canine, 
tooth,  the  external  incisor  has  a  pointed  form,  and  rises  to  interlock 
(s'engrener)  between  the  upper  canine  and  incisor :  this  then  again 
represents  a  canine  tooth,  and  in  the  old  camel  it  has  the  entire 
appearance  of  a  strong  canine  of  a  Camassier. 

"  In  the  Llamas,"  continues  Cuvier,  **  whilst  they  have,  like  the 
Camels,  only  five  molars  in  a  series,  and  often  even  only  four  below, 
I  do  not  find  the  detached  anterior  molar,  or  at  least  I  must  think 
that  it  falls  very  early ;  but  the  upper  canine  and  incisor,  and  the 
external  incisor  below,  are  disposed  as  in  the  Camels,  and  are  only 
more  compressed  and  trenchant  at  their  edges.  In  both  these  sub- 
genera the  lower  incisors  are  large,  strong,  a  little  unequal,  and 
directed  forwards." 

The  metatarsal  and  metacarpal  bones  of  the  Camels  and  Llamas 
are  easily  recognised,  because  they  are  divided  higher  than  in  the 
other  Ruminants,  and  well  above  the  articular  pulleys.  In  the  Camels 
the  scaphoid  and  cuboid  bones  of  the  tarsus  are  not  soldered,  and 
always  remain  distinct.  The  two  edges  of  the  rotatory  pulley  (poulie 
rotuHenne)  of  the  femur  are  in  the  Camel  nearly  equal,  as  in  the 
Hog.  In  the  Ruminants  generally  the  tdna  is  scarcely  more  than  an 
appendage  to  the  radius,  but  the  distinction  generally  remains  marked 
throughout  the  length  of  the  .bones,  though  they  become  soldered  by 
age,  as  in  the  Ox,  Deer,  Sheep,  and  Qazelles :  in  other  cases  the  ulna 
disappears  soon  siter  passing  the  olecranon,  as  in  the  Qirafiis,  and  still 
more  in  the  Camel  In  the  Camels  and  the  Llamas  the  tuberosities 
of  the  upper  head  of  the  humerus  are  not  elevated  as  in  the  other 
Ruminants.  With  regard  to  the  pelvis,  the  Camel  has  the  external 
angle  of  the  ischium  pointed  and  without  truncation,  and  the  spinal 
angle  large  and  rounded ;  but  this  last  is  as  much  and  more  advanced 
thsji  the  other.  The  posterior  front  of  the  pelvis  is  enlai^d,  and  its 
posterior  border  much  more  like  that  of  the  Horse ;  and  so  it  ia  in  the 
Llama.    ('  Ossemens  Fossiles.')    ' 

Professor  Owen  has  detected  an  osteological  character,  not  noticed 
by  Cuvier,  which  peculiarly  marks  the  Camelidce,  namely,  the  absence 
of  the  perforations  in  the  transverse  processes  of  the  cervical  vertebra) 
for  the  transmission  of  the  vertebral  arteries. 

^  In  the  structure  of  the  stomach  the  CamelitUg  exhibit  a  marked 
difference  from  other  Ruminants  [Camslus],  and  though  doubts  have 
been  thrown  on  the  fact,  the  stomach  of  the  Llama  is  formed  upon 
the  same  peculiar  principle  as  that  which  governs  the  development  of 
this  viscus  in  the  Camel.  Sir  Everard  Home  maintains,  that  though  a  por- 
tion of  the  stomach  of  the  Llama  is,  as  it  were,  intended  to  resemble  the 
reservoirs  for  water  in  the  Camel,  these  have  no  depth,  are  only  super- 
ficial cells,  and  have  no  muscular  apparatus  to  cloee  their  mouths  and 
allow  the  solid  food  to  pass  into  the  fourth  cavity,  or  truly  digesting 
stomach,  without  going  into  these  cells.  Dr.  Knox,  on  the  contrary, 
has  shown  that  the  real  differences  between  the  stomachs  of  the 
Llamas  and  Camels  are  much  less  than  had  been  imagined.  The 
truth  is,  that  in  making  observations  on  parts  of  this  description  a 
fpceat  deal  depends  upon  the  care  taken  to  keep  the  body  of  the  sub- 
ject in  a  fixed  position.  Thus  we  find  Mr.  Spooner,  on  the  occasion 
of  his  reading  his  notes  on  the  post-mortem  examination  of  a  dromedary 
that  died  in  the  Garden  of  the  Zoological  Society,  observing  that 
though  he  found  nothing  to  add  to  the  accounts  already  given  by 
Daubenton  and  Sir  £.  Home,  the  cells  of  the  first  cavity  in  the  subject 
on  which  he  was  reading  contained  food;  and  he  was  therefore  induced 
to  suggest  that  doubts  might  be  entertained  of  the  correctness  of  the 
generally  received  opinion,  that  these  aacs  are  destined  to  act  as 
reservoirs  for  fluids. 

Upon  tUs,  Professor  Owen  stated  that  he  also  had  found  in  the  cells 
of  the  stomachs  of  llamas  which  he  had  dissected  more  or  lees  of  food; 
but  he  suggested  the  probability  that  this  might  have  been  forced  into 
them  by  moving  the  animal  about  after  deaui,  when  muscular  power 
being  abolished  resistance  to  the  admission  of  food  into  the  cells  would 
have  ceased.  He  added,  that  in  the  instance  of  the  camel  which  was 
killed  some  years  since  at  the  Roval  College  of  Sui^geons  (the  particu- 
lars of  the  examination  of  which  have  been  published  by  Sir  £.  Home) 
the  cells  of>  the  second  and  first  cavities  of  the  stomach  were  found  to 
be  filled  with  water  only :  in  that  case  the  animal  had  been  kept 
without  drink  for  three  days,  was  then  allowed  to  drink  freely,  was 


killed  three  hours  afterwards,  add  was  opened  without  being  moved 
from  its  erect  position.  Mr.  Cox,  on  the  same  oocaaion,  suggested 
that  the  exlBtence  of  food  in  the  cells  in  the  instances  referred  to 
might  perhaps  be  accounted  for  by  the  fact  that  the  animals  in  ques- 
tion had  been  kept  for  many  years  in  this  country,  where  they  were 
at  all  times  provided  wiUi  water :  under  these  circumstancee  a  recep- 
tacle for  the  preservation  of  fluid  would  not  be  called  into  use ;  axkd 
the  cells  havmg  therefore  ceased  to  be  applied  to  that  purpose  the 
muscular  power  of  their  apertures  would  have  been  consequently 
diminished.  Colonel  Sykes  added  that  on  examining,  in  India,  the 
stomach  of  a  camel  he  had  found  the  cells  devoid  of  food.  ('  2m)L 
Proc.,'  1832.)  Professor  Owen  informs  us  that  the  camel  killed  at 
the  College  of  Surgeons  had  been  a  long  time  in  England ;  but  the 
function  of  the  water-ceUs  was  not  altered,  as  the  experiment  dearly 
proved. 

The  student,  if  he  be  disposed  to  doubt  at  all,  will  have  his  doubts 
on  this  point  cleared  up  by  an  examination  of  the  parts  in  the  Museum 
of  the  Royal  CoUege  of  Surgeons,  prepared  by  I^feasor  Owen ;  and, 
as  this  part  of  the  subject  is  peculiarly  interesting,  we  proceed  to 
give  a  description  from  the  pen  of  that  gentleman  of  the  preparatioDS 
Uiere  preserved.  No.  566  B  (Physiologic  Series),  is  the  stomach  of  a 
foetal  lj]amsk{Auehenia  ^/amOyDesmarest).  This  singular  form  of  rumin- 
ating stomach,  observes  Professor  Owen,  is  peculiar  to  the  Camel  tribe ; 
it  is  in  some  respects  simpler  than  that  of  the  homed  ruminants,  and 
in  others  more  complicated.  Like  the  stomach  of  the  small  species  of 
Moschus  (No.  554),  the  psalterium  is  less  distinctly  separated  from 
the  abomasus,  and  at  this  early  period  of  existence  it  exnihita  in  the 
Llama  a  similar  deficiency  of  the  characteristic  laminip.  The  reti- 
culum however  is  much  more  complex,  each  of  the  larger  alveolae 
being  developed  into  many  smaller  ones,  a  structure  partially  indicated 
in  the  reticulum  of  the  Goat  (No.  564),  and  more  strongly  nuu>ked  in 
that  of  the  Ox  (No.  464  A).  There  are  moreover  two  groups  of  cells 
developed  from  iLe  rumen,  which  differ  from  those  of  the  reticulum 
in  being  shallower,  and  being  visible  from  without,  giving  a  sacculated 
character  to  those  parts  of  the  paunch.  The  several  oompartments 
of  the  stomach  have  been  laid  open  in  this  preparation  to  show  their 
communications  with  each  other  and  the  character  of  their  inner 
surface.  The  rumen  is  lined  with  cuticle,  but  is  wholly  destitute  of 
the  villi  which  characterise  it  in  the  homed  ruminants.  It  is  partially 
divided  into  two  compartments  by  a  strong  fasciculus  of  muscular 
fibres,  which,  commencing  on  the  left  aide  of  the  cardiac  orifice^ 
traverses  the  paunch  longitudinally.  On  the  right  side  of  this  ridge 
about  fourteen  smaller  muscular  fasciculi  pass  off  at  right  angles,  and 
these  ridges  are  connected  by  still  smaller  fasciculi,  running  trans- 
versely between  them  at  different  distances  from  each  other;  the 
quadrangular  spaces  which  result  from  the  above  arrangement  of 
fasciculi  aro  partly  closed  by  a  production  of  the  lining  membrane, 
leaving  a  ciroular  aperture  in  the  centre  of  each  square  for  the 
passage  of  liquids  into  the  cells  beneath.  The  compartment  of  the 
paunch  to  the  left  of  the  great  longitudinal  ridge  terminates  in  two 
saccuH,  at  what  may  be  considered  the  cardiac  extremity.  The  sac- 
culus  nearest  the  odsophagus  is  simple ;  the  one  farthest  from  it  is 
developed  into  a  series  of  cells,  of  a  smaller  size  but  of  precisely 
similar  construction  to  those  on  the  opposite  side  of  the  paunch — a 
series  of  smaller  muscular  bands  passing  off  at  right  angles  from  the 
larger  one,  which  separates  the  two  sacculi,  and  these  lesser  bands 
being  connected  by  transverse  fasciculi,  in  the  intervals  of  which  the 
cells  are  developed.  The  reticulum,  or  water-bag,  is  laid  open,  showing 
that  the  cells  are  situated  between  a  series  of  parallel  muscular  fasci- 
culi, as  in  the  rumen ;  but  their  further  ttibdivision  is  carried  to  a 
greater  extent,  and  their  orifices  are  not  guarded  by  membranous 
productions.  The  external  muscular  coat  of  this  cavity  is  so  disposed 
that  its  exterior  is  smooth  and  uniform,  and  the  cells  are  scarcely 
visible  froni  without  The  oosophngus  is  laid  open,  so  as  to  show  the 
muscular  ridge  which  traverses  it  longitudinidly,  and  winds  round 
the  upper  put  of  the  reticulum  to  terminate  at  the  orifice  of  the 
psalteriiun.  "  It  is  obvious,"  continues  Professor  Owen,  "  that  by  the 
contimction  of  this  fasciculus,  all  communication  between  the  first 
two  cavities  and  the  oesophagus  would  be  cut  off,  and  iha  remasticated 
food  would  be  conducted,  as  in  the  homed  ruminants,  into  the  third 
cavity.  A  slighter  degree  of  contraction  would  cut  off  the  communi- 
cation with  the  rumen,  and  allow  the  passage  of  fluids  direct  into  the 
reticulum,  or  water-bag,  which  probably  takes  place  when  the  (^amel 
or  Llama  drinks."  A  free  communication  however  subsists  between 
the  water-bag  and  paunch.  A  poreupine's  quill  is  passed  through  the 
oblique  canal  leading  to  the  third  cavity ;  Uiis  cavity  in  the  Camel  is 
a  small  sacculus,  distinct  from  and  intervening  between  the  reticulum 
and  psalterium ;  it  ia  not  so  distinct  in  the  Llama ;  but  on  a  close 
inspection,  the  inner  membrane  nearest  the  orifice  above-mentioned 
may  be  seen  to  be  produced  into  ridges,  which  Kte  arranged  in  a 
reticulate  or  alveolar  form ;  and  as  a  similar  structure  is  more  dis- 
tinctly observable  in  the  Camel,  this  cavity  was  considered  by  Daubenton 
as  the  true  analogue  of  the  reticulum,  and  the  water-bag  as  a  peculiar 
super-addition.  The  remainder  of  the  stomach  in  the  foetal  Llama 
may  be  seen  to  form  one  elongated  continuous  cavity,  bent  upon  itself 
at  its  lower  third  wiUiout  rugsD  or  laminsB,  the  latter  being  afterwards 
developed  at  the  cardiac  haBf  of  this  cavity.  The  pylorus  is  a  small 
transverse  aperture  protected  by  a  large  oval  protuberance.     The 


duodsDum  ii  oomidanlilT  diluted  kt  Ita  commanuemeat,  No.  Sflfl  C 
exhibits  a  niu]]  portion  at  tlu  (tomaoh  of  an  adult  Llama,  ihowiiw 
the  euial  which  puaei  along  tha  upper  part  of  the  leticulum,  and 
couducli  Qie  rumiDD.ted  food  from  the  oiophagui  to  the  third  oarit;. 
The  mnacular  flbna  of  the  greater  ridge,  forming  the  upper  boundarf 
of  thia  eanal,  an  diiplajed :  aoms  of  tha  fibre*  wmd  round  the 
aportnre  of  the  third  cavity,  whila  othera  latum  and  paa*  into  the 
leaer  ridge.  It  ii  th«a  Utter  Sbrai,  obaeirea  Profeaaor  Owen,  which, 
by  ■  fontible  contrmotion,  draw  up  the  orifice  of  the  third  oaTit; 
towardi  the  oardia,  and  cloM the  oonmiunioation  between  tha  OBophagua 
■nd  water-bag.  The  commeacement  of  the  reticulum,  analogoui  to 
thethird  or  Bupemumerary  cavity  In  the  Camel,  ii  kept  diitended  by 
a  briatle.  No.  fiSS  D  ia  a  portion  of  the  greater  group  of  cell*  from 
tha  paunch  of  an  adult  Llama.  The  cuticle  which  lines  these  cells 
ia  turned  down,  and  the  subjacent  membrane  removed,  to  show  the 
muBoular  fibres  of  the  larger  bsciculi,  and  also  those  of  the  lesser 
oouneotii^  banda,  wbiah  are  distinctly  muscalar,  and  evidently  calcu- 
lated to  aloaa  the  orifioes  of  the  cells.  Professor  Oweo  further 
observes  that,  after  deatl],  when  these  contractile  parts  have  oeased  to 
act,  the  smaller  matters  contained  in  the  paunob,  such  as  gcaias  of 
oata,  ia.,  may  pass  into  these  cells;  but  their  contents  ha  always 
found  to  be  chiefly  fluid.  No.  56S  E  is  the  reticulum,  second  cavity, 
or  true  water-bag  of  tha  Uama.  Thia  cavity,  Professor  Oiren  remaru, 
is  not  lined  wiUt  cuticle,  as  in  the  homed  ruminants;  the  other 
diBarenoea  are  pointed  out  in  the.  description  of  the  following  pre- 
paration. The  muscular  fibres  of  two  of  the  larger  ridgss  have  been 
dissected;  they  form  by  no  means  such  powerful  fasoioult  as  in  tbs 
corresponding  ridges  of  the  paunch-cells.  The  middle  Gbres  in  each 
ridge  become  tendinous ;  but  the  lateral  fibres  continue  muscular,  and 
pass  off  to  the  diS'erent  connecting  ridgea,  from  which  they  spread 
over  the  entire  droumference  of  the  cells,  and  constitute  tha  eccond 
or  internal  musenlar  tunic  of  this  part  of  th9  stomaoh.  On  the 
oppoata  side  of  the  preparation  a  portion  of  the  eitemal  layer  of 
fibre*  is  exhibited.    ('  Catalogue/  voL  L) 

Wa  hare  see  that  the  structure  in  Uiis  very  essential  part  of  the 
organisation  is  similar  in  both  the  forms  of  the  CameUdtE,  and  that 
the  Llamas  of  the  New  World,  as  well  as  the  Camels  of  the  Old 
World,  aro  provided  with  the  means  of  preserving  fluids  in  cells 
approprisled  to  that  office.  Such  a  provision  is  consistent  with  the 
loi^tiea  and  habits  of  both  ;  for  if  the  parched  deserts  wherein  the 
lotof  the  Camel  is  cast  require  such  a  modiflcstion  of  the  stomach, 
the  Llama,  whose  stronghoid  ia  the  mountain-chain  Ihst  traveraes  tha 
■outhern  parts  of  America,  and  which  is  found  high  up  on  the  Ande^ 
often  out  of  Uie  reach  of  lakes,  also  requirai  it. 

Profeasor  Owen,  in  his  interesting  paper  '  On  tba  Analomy  of  the 
Nubian  Qirafle,'  alatei  that  the  aotion  of  the  abdominal  parietea  ii 
Tuminatioa  ia  much  stronger  in  the  Camel  than  in  tt 
obeervfs  tiiat  it  IS  a  lingniar  fact,  and  one  which  has 
noticed,  that  the  CameUne  Ruminsnta  difi'er  from  the  true  Ruminants 
in  the  mode  in  which  the  cud  ia  chewed.  In  the  Camels  it  is  ground 
alternately  in  opposite  diteotions  tcota  side  to  side :  in  the  Oiea, 
Sheep,  Antelopes,  and  Deer,  the  lower  jaw  is  ground  agajnrt  tha  upper 
in  the  same  duvotion,  by  a  rotatory  motion.  The  movsmenla  may  be 
successively  from  right  to  loft,  or  from  left  to  right,  but  thaj  are 
never  alternate  throughout  the  masticatory  process,  as  in  the  Csmels  : 
and  here  again,  he  remarks,  in  the  rotatory  motion  of  the  jawa  of  the 
OiraBe,  whUe  masticating  the  cud,  we  hsTo  evidence  of  its  afflnity  to 
the  Homed  Rnmioants.     ('  ZooL  Trans.,'  vol.  iL) 

With  regard  to  external  chaiaeteiB,  we  have,  both  in  the  Llamsi 
and  the  CiumelB,  tha  long  neck  and  comparatively  email  head,  and  the 
prolonged  moveable  npper  lip,  deeply  fissured  vartieally;  we  mias,  in 
both.  Uie  naked  munJe,  and  find  the  apertures  of  the  nostrils  mere 
fissurea  capable  of  being  shut  at  pleasure.  The  differeneea  in  the 
dentition  have  been  already  noticed ;  and  though  we  look  in  vain  for 
the  humps  of  the  tme  Camels  on  the  backs  of  the  Llamss,  yet  there 
is,  according  to  Uolina,  a  oonfomation  in  the  latter  tesembung  that 
excrescence,  and  conrfsting  of  an  excess  of  nutritious  matter,  ir 
sbape  of  a  thick  coat  of  fat  under  the  skin,  which  is  absorbed 
compensation  for  occaaional  want  of  food.  The  most  marked  difiiereQce 
appears  to  exist  in  the  stmcture  of  the  feet ;  and  thia  difference 
we  shall  presently  see,  demanded  by  the  several  localitiea  and  habits 
of  the  two  groupa.  Mo  itmctore  can  be  imagined  more  admirably 
contrived  for  the  support  and  passage  of  an  animal  over  arid  sar  ' 
than  the  elastic  pad  which  forma  the  sola  of  the  Camel's  foot,  and 
which  the  conjoined  toes  rest 

But  the  problem  to  be  solved  was  the  adaptation,  in  an  animal  of 
generally  similar  stmcture,  of  a  fool  to  the  exigencies  of  the 
pad  which  connects  the  toee  of  the  Camel  beneath  would  have 
afforded  no  very  eure  footing  to  an  animal  destined  to  climb  the 
precipices  of  the  Andes ;  and  wa  accordingly  find,  in  the  Llama,  toes 
irith  strong  and  curved  nails,  completely  separated  from  each  other, 
and  each  defended  by  its  own  pad  or  cushion,  so  as  to  present  the 
most  perfect  modification  of  the  parts  with  a  view  to  firm  progression, 
either  in  ascent  or  descent,  Vhilst  there  in  nothing  in  the  structure 
calontated  to  impede  great  rapidity  upon  comparatively  plain  ground. 

Conndenble  doubt  is  still  entertained  as  to  the  number  of  apecies 
belonging  to  the  genus  Auchenui,  and  we  shall  endeavoor  to  trace 
'  ""  given,  beginning  with  some  of  the  earlier 


minal  parietea 
le  Qiraffe;  and 


CuhfI's  F«(  ;  akin  i 

historiana  and  soologista,   and  continuing  the  inquiry  down 

The  Spaniards,  when  they  conqnered  South  America,  found  tba 
Llama,  which  aeema  to  have  been  the  only  beast  of  burden  possessed 
by  the  natives,  to  wbom  it  likawise  gave  food  and  raiment ;  for  the 
Besh  wsa  eaten  by  them,  and  the  hi^r  or  wool  was  woven  into  doth, 
lot  be  surprised  that  so  useful  an  animal  should  have  been 
called  by  the  oinqnerors  a  sheep,  especially  when  we  recollect  the 
qualities  of  ita  Seih  and  of  ita  wool ;  and  accordingly  we  find  the 
Llamas  described  ss  sheep  by  the  earlier  Spanish  writers.  Thus, 
Aa[:ustin  de  Zarate,  treasurer-general  in  Peru  in  1544.  in  his  account 
of  the  conquest,  apeaks  of  the  Llama,  as  it  was  observed  in  the  moun- 
tains of  chili,  as  s  aheep  of  burden.  He  layB  that  in  Rituattons  where 
there  is  no  snow,  the  natives,  to  supply  the  want  of  water,  fill  the 
skin*  of  sheep  with  that  fiuid,  and  make  other  living  sheep  carry  the 
>kins ;  for  he  remarks  thst  thasa  Peruvian  sheep  are  large  enough  to 
lerve  ss  beaata  of  burden.  Da  Zarate  evidently  had  the  eye  of  a 
sool[<gist,  for  be  ssys  that  thcao  abeep  resemble  the  camel  in  shape, 
though  they  have  no  hump.  He  states  that  they  can  carry  about  a 
hmldred  pounds  or  more,  thut  the  Spaniards  used  to  ride  them,  and 
"lat  their  latBof  travelling  was  tour  or  flveloagueea  day.  Hisdescrip- 
on  appears  to  be  that  of  an  eye-witness,  and  bears  upon  it  the 
npress  of  truth.  When  they  are  tired,  laya  De  Zarate,  they  lie  down, 
id  the  load  must  be  taken  o;^  for  neither  beating  nor  help  will 
make  them  get  up,  Their  weariness  is  manifeeted  in  a  very  diasgree- 
able  way  when  a  man  is  on  one  of  them  ;  for  our  author  says  that  if 
the  beast  is  pressed  on  under  such  circumstances,  it  turns  its  head 
and  discharges  ita  nlivs,  which  haa  a  bad  odour,  into  ita  rider's  face. 
He  apesk*  of  them  as  of  great  utility  and  profit  to  their  mastery 
praiaea  tbair  good  and  fine  wool,  particularly  that  of  the  species 
named  '  psoas,  which  have  very  long  fleecaa ;  and  shows  that  their  keep 
costs  little  or  nothing,  either  in  money  or  trouble,  for  they  are  satisfied 
with  a  handful  of  maize,  and  are  able  to  go  for  four  or  five  day* 
without  water.  He  declares  thst  their  flesh  is  as  well-flnvoured  as 
that  of  a  fat  Csstilian  aheep,  snd  notices  tha  public  shambUa  for  tha 
sale  of  it  in  sit  parts  of  Peru  then  frequented  by  theee  animals.  But, 
he  remarks,  this  was  not  the  case  on  tbe  first  arrival  of  the  Spaniards; 
for  when  an  Indian  killed  a  sheep  at  that  time,  bis  neighbours  came 
for  what  they  wanted,  snd  then  another  Indian  would  kill  a  sheep 
in  bis  turn. 

The  Llama  soon  found  ita  way  to  Europe;  for  wa  find,  in  tba 
'  Iconea  Animalium '  (Oesner,  ke.\,  a  figure  of  one  with  a  collar  round 
his  neck,  led  by  a  man,  apparently  his  keeper.  This  figure  ia  by  no 
means  Indly  executed,  and  is  given  as  tbe  iUocaiadai  of  Scalinr, 
who  apeaka  of  it  ss  an  animal '  in  terra  Qigantium '  (Patagonia  probably), 
with  tiie  head,  the  ears,  and  the  neck  of  a  mule,  the  body  of  a  camd, 
and  the  twl  of  a  horse  :  "  Quamobrem  ei  Camelo  et  aliia  compos!, 
turn  'AUiwd^ijXdi'  appeUavimuB."  The  figure,  it  sppeara,  was  taken 
from  a  print,  with  the  following  account : — "  In  the  year  of  our  Lord 
1SSB,  on  the  ISth  day  of  June,  this  wonderful  animal  was  brought 
to  IiUddleburgb  {Mittelburgum  Selandix),  having  never  before  been 
seen  by  tbe  princes  of  Oermany,  nor  recorded  by  Pli^  nor  other 
ancient  writers.  Tbey  said  it  was  an  Indian  Sheep  from  Firo  (perhaps 
Peru),  a  region  nearly  flOOO  miles  distant  from  Antwerp."  Then 
follows  tha  description,  from  which  it  may  be  gathered  that  the 
animal  was  either  a  brown  Llama  or  a  pied  ona  The  neck  is  stated 
to  have  been  very  white,  "  cygneo  colore  candidiaaimum,"  and  the 
body  mfous,  "  rumm  aut  puniceum." 
John  de  Laet  (foL,  Leyden,  1633}  sppeara  to  have  coUectad  ir~* 


the  greater  snd  the  less ;  which  the  Peruvians,  aa  a  common  nao 
call  Llama,  that  is,  catUe  or  aheep  (pecudes) ;  thus  the  ahephn^-" 
Llama  Hichec.    Tiny  call  the  greater  cattle  (m^ua  psous)  Rn' 
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Llama,  on  account  of  ita  aimilitude  to  the  wild  animal  which  la  named 
Huanaou,  and  from  which  it  differs  in  colour  only;  for  the  domestic 
TJamaa  (domestictun  pecua)  are  found  of  varioua  colours,  like  the 
horse ;  but  the  wild  IJama  ia  only  of  one  colour,  like  chestnut.  The 
greater  kind  have  a  great  resemblance  to  a  Camel,  except  that-  they 
want  the  hump,  and  are  not  so  large.  The  small  kind  (minus  pecus) 
they  call  Paco-Llama,  and  this  is  only  fed  for  is  fiesh  and  its  wool, 
which  is  the  best  and  longest,  as  it  is  unequal  to  the  oanying  of 
burdens. 

De  Laet  then  turns  to  Aoosta.  "Peru,"  says  the  latter,  "has 
nothing  better  or  more  useful  than  its  cattle,  wluch  our  countrymen 
call  PeruYian  sheep,  but  which  the  Peruvians^  in  their  tongue,  name 
Llama;  for  they  bring  large  profit,  and  are  kept  for  next  to  nothing 
(▼iliasimo  alitur).  These  cattle  fuxiuah  the  natives  with  wool  for  their 
vestments,  like  our  sheep,  and  are  used  by  them  as  beasts  of  burden. 
There  is  no  necessity  for  shoeing  them,  £^ding  them  by  a  rein,  or 
feeding  them  with  oats;  for  these  animiJs  aeire  their  masters  gratui- 
tously, being  content  with  the  wild  herbs  which  they  meet  with 
eveiywhere.  There  are  two  kinds  (species)— one  which  is  woolly  and 
called  Paco  by  the  natives,  the  other  covered  with  a  slight  fleece  (villis 
levibus)  only,  and  nearly  naked,  whence  it  is  more  fitted  for  carrying 
burdens,  called  Quanaco.  They  are  rather  larger  than  sheep,  but 
less  than  heifers,  with  a  long  neck  like  camels,  lofty  legs,  and  a  com- 
pact body:  the  colour  is  varioua,  for  some  are  white,  some  black, 
some  brown,  and  some  piebald  (versioolores),  which  they  call  Moromori 
Their  flesh  is  good,  although  rather  gross  (spisaior),  but  that  of  the 
lamba  is  much  the  best  and  the  most  delicate ;  but  they  are  rarely 
killed,  because  they  are  of  by  far  greater  use  as  beasts  of  burden,  and 
their  wool  serves  for  making  cloUi.  This  wool  the  barbarians  clean, 
spin,  and  weave  into  garments ;  but  it  is  of  two  sorts,  one  coarser  and 
more  oonmion,  which  they  call  Havasca,  the  olher  finer  and  more 
loose  (absolutior),  which  they  call  Cumbi  (according  to  Garcilasso, 
Compi) :  from  this  last  they  weave  various  curtains  and  hangings 
(atdaa  et  pexistromata)  of  most  elegant  workmanship,  which  last  a 
long  time,  and  in  splendour  do  not  yield  to  silk;  nay,  what  is  wonder^ 
ful  for  barbarians,  they  are  so  neat  in  their  weaving  that  the  elegance 
is  nearly  equal  throughout,  nor  is  the  web  or  woof  ever  apparent 
The  ancient  Peruvian  monarchs  kept  up  many  works  for  weaving 
Cumbi,  the  principal  artificers  in  which  lived  at  Capachica,  on  the 
banks  of  the  Lake  Titicaca.  These  wools  they  dyed  with  the  juice  of 
varioua  herbs,  according  as  the  nature  of  the  work  required.  But 
most  of  the  Peruvian  Darbaiians  are  cunning  in  this  weaving,  and 
have  in  their  huts  instruments  adapted  for  the  art ;  and  from  these 
sheep  they  draw  most  of  the  neoessaries  of  human  hSb.  By  far  the 
greatest  use  of  these  animals  however  is  in  carrying  burdens;  for 
sometimes  800,  sometimes  a  drove  of  1000,  carry  varioua  articles  of 
merchandise,  skins  of  wine,  chocolate  (cocam),  maiae,  Chunno,  and 
quicksilver  to  Potosi  and  the  other  mines  and  towns."  Acosta  then 
speaks  of  their  employment  in  conveying  silver  from  Potosi,  &e.,  and 
observea  that  he  has  often  wondered  how  droves  of  these  animals, 
sometimes  consistixig  of  1000,  sometimes  of  two  only,  and  not  un- 
frequently  laden  w&  3000  ban  or  plates  (laminte)  of  silver,  worth 
3000  ducats,  should  make  their  way,  accompanied  by  a  few  barbarians 
only,  who  direct  them,  and  load  and  unload  their  burdens,  and  hardly 
Attended  by  one  or  two  Spaniards,  passing  the  night  in  the  open  air  and 
without  a  guard — and  that  so  safely  that  a  bar  is  scarcely  ever  missed, 
such  is  the  security  of  travelling  in  Peru.  "  The  burden  of  each  beast," 
continues  Acosta,  "amounts  to  100  lbs.  and  sometimes  150  lbs.,  whldi 
they  carry  three  or  at  the  most  four  leagues  a  day,  according  to  the 
length  of  the  journey.  But  their  leaders  know  their  stations,  where  food 
and  water  for  their  cattle  abound ;  here  they  pitch  their  tents,  and 
imload  their  beasts.  When  however  they  have  only  one  day's  journey 
to  make,  the  Llamas  are  able  to  bear  a  load  of  even  200  lbs.,  or  to 
move  forward  as  many  as  eight  or  ten  leagues.  These  a^nimala  rejoice 
rather  in  a  cool  than  in  a  fervid  temperature,  and  therefore  they  are 
propagated  immensely  in  the  mountains,  whilst  they  fiul  in  the  plains, 
on  account  of  the  too  great  heat.  The  bald  sheep  (calvum  pecus), 
or  Ouanacoes,  are  of  a  fawning  (vemile)  and  gentle  aspect :  often,  as 
they  walk  along,  they  stop  and  regard  the  passers-by  without  any 
expression  of  fear  or  pleasure,  so  attentively  with  erected  neck,  that 
it  is  difficult  to  abstain  from  laughter ;  sometimes  they  are  so  suddenly 
terrified,  that  they  run  off  to  the  mountain  precipices  with  the 
greatest  swiftness,  so  that  it  is  necessary  to  shoot  them  to  save  their 
loads.  The  Pacoes  also  become  so  enraged  sometimes,  or  are  so  wearied 
with  their  burdens,  that  they  lie  down  with  their  burdens,  and  can- 
not be  made  to  rise  either  by  threats  or  blows ;  whence  a  proverb  has 
arisen,  and  stubborn  or  obstinate  men  are  said  to  be  Impacatos,  For 
this  there  is  no  better  remedy  than  for  the  conductor  to  stop  and  sit 
down  by  the  animal,  until  by  his  blandishments  he  prevails  on  the 
animal  to  rise  spontaneously." 

It  further  appears  that  the  Llamas  are  subject  to  scab,  called  by  the 
barbarians  '  carachen,'  which  is  deadly  not  only  to  the  animal  which 
has  taken  it,  but  spreads  by  contagion  among  the  flock,  so  that  almost 
the  only  remedy  is  immediately  to  bury  the  deceased  animaL  Ghirdlasso 
however  mentions  other  remedies  :  tne  most  powerful  is  stated  to  be 
a  very  simple  one,  namely,  anointing  the  affected  parts  with  lard 
(adipe  suilla).  The  price  of  a  Llama  varies  in  different  provinces ;  but 
the  barbarian  who  possesses  two  or  three  is  considered  sufficiently 


rich.  QareilaBBO  adds  that  the  Peruvians,  before  the  anival  of  the 
Spaniards,  did  not  milk  their  flocks,  which  give  that  teoretion  very 
sparinglv,  and  only  in  sufficient  quantity  for  their  young ;  neither  did 
they  mm  cheeses  of  their  milk. 

De  Laet  then  proceeds  to  state,  that  besides  these  domeatio  herdi, 
Peru  produces  certain  wild  animals  which  are  not  easily  to  be  seen  in 
other  parts  of  the  New  World,  except  in  the  neighbouring  oountzy  ai 
Chili  Some  of  these  are  called  Quanaco,  or  Huanaou,  from  a  simiH- 
tude  to  which  the  domestic  kinds  obtained  the  same  name.  The  flesh 
of  these  is  good,  according  to  Qardlasso,  but  not  so  good  aa  that  of  the 
domestic  Huanaou  Tjlamas.  The  males  keep  a  look-out  on  the  hig^iest 
hills  whilst  the  females  are  feeding  in  the  valleys;  and  when  the 
former  observe  the  approach  of  men  from  afar  they  neigh  almost  like 
a  horse  to  warn  the  females.  If  the  men  come  nearer  they  flee,  driving 
the  females  before  them.  The  wool  of  these  is  short  and  rough,  but 
it  is  notwithstanding  used  by  the  barbarians  for  making  doth.  These 
animals  are  taken  in  snares  and  nooses.  Others  again  are  called 
y  iculias :  these  are  not  very  unlike  goats,  except  that  they  have  no 
horns,  and  are  laiger,  and  are  of  a  leonine  colour  or  more  ruddy ; 
these  live  in  the  highest  mountains  or  groves,  and  love  the  colder 
regions,  but  especially  the  solitudes  which  the  Peruvians  designate  by 
the  common  name  of  Punas ;  neither  are  they  annoyed  by  snow  or 
frost,  but  are  rather  recreated  thereby.  They  go  in  flocka,  and  run 
most  swiftly.  Such  ia  their  timidity,  that  at  the  sight  of  men  or  wild 
beasts  they  hurry  instantly  into  inaccessible  or  hidden  faatneaaea. 
There  were  formerly  a  great  number  of  these  animals  here,  but  they 
are  now  become  much  more  rare  on  account  of  the  promiscuous  licence 
in  hunting.  Their  wool  is  very  fine,  and  like  silk,  or  rather  like  the 
wool  of  the  Beaver,  and  the  natives  deservedly  estimate  it  highly : 
for  besides  other  properties,  it  is  also  said  to  resist  the  heat  and 
impart  coolness,  whence  it  is  especially  used  for  caps.  Next  to  these 
come  the  Tarugas,  or  Tarucas,  which  are  laiger  and  more  swift  than 
the  Vicu&as,  and  of  a  more  burnt  colour,  with  penduloua  and  light 
ears :  they  rarely  collect  in  herds,  and  generally  wander  about  the 
precipices  singly.  Qardlasso  says  that  these  are  a  speciea  of  Deer,  bat 
less  than  those  of  Europe.  They  were  innumerable  in  the  time  of 
the  Tncas,  so  that  they  entered  the  very  towns ;  nor  was  there  any 
deficiency  of  their  fawns  and  does.  Thus  ten  De  Laet,  who  says  that 
all  these  animals  produce  bezoar  stones,  of  which  those  of  the  Paooea 
and  Quanaooea  are  the  smallest  and  lowest  in  estimation,  whilst  those 
from  the  Yiou&as  are  rather  larger  and  better,  and  those  of  the 
Tarugas  the  beat  of  all 

We  now  turn  to  Hemande&  We  find  in  the  Roman  edition  (foL 
1651)  a  figure  of  the  Pelon  Ichiatl  Oquitli,  Ovit  Perwriana,  with  a 
description.  Both  figure  and  description  leave  no  doubt  that  the 
Brown  Llama  is  the  animal  represented.  There  is  a  very  long  oom- 
mentaxy,  well  worth  the  attention  of  the  curious  reader.  Of  this 
*  Ariet  sive  Ovis-  Peruviana,*  two  kinds  are  mentioned :  the  first  like 
the  animal  represented;  the  other  small  and  stunted  (parvse  et 
pygm»89),  with  short  legs,  but  strong  and  able  to  cany  domestic 
burdens,  such  as  water,  com,  &c.  Another  kind,  the  Pacoes,  are  stated 
not  to  be  so  corpulent.  In  the  catalogue  of  Hemandea  the  Pelon 
Ichiatl  Oquitli  is  called  Peruichatl. 

Marpgrave  gives  a  figure  of  the  long-wooled  and  larger  Llama, 
under  the  name  of  Ovi-Camelus.  In  some  parts  it  is  not  bad;  in 
others,  the  muzzle  and  fore  feet  for  iostance,  it  is  monstrous.  He  says 
that  the  laxger  kind  of  Ovi-Camelua  is  called  Paco.  His  description 
is  worth  consulting ;  and  he  says,  among  other  statements,  that  they 
bore  the  ears  of  these  'sheep,'  and  run  ropes  through  them,  by  which 
their  masters  manage  them  and  lead  them  where  they  please.  He 
then  gives  another  figure,  much  better  executed  than  the  other,  of  a 
second  species,  which  is  nearly  naked  in  regard  to  fleece,  and  is  only 
covered  by  a  light  ahd  short  one  (calvum  pecus  of  De  Laet  f) ;  and 
says  that  it  partly  resembles  a  camel  and  partly  a  deer,  so  that  it 
might  be  well  called  in  Qreek  4\a^KdifunKos, 

We  gather  then  from  these  and  other  early  writers  that  there  were 
three  kinds  of  these  animals — Ouanacoes  or  Huanacoes,  j^acoes,  and 
Viculias — the  term  Llama  being  applicable  to  each  of  them,  and  merely 
signifying  cattle  or  sheep,  but  these  kinds  are  by  no  means  dearly 
defln^  "  Until  the  last  half  century,"  says  Mr.  Bennett^  "  the  great 
majority  of  naturalists,  induding  Kay,  Klein,  Briason,  and  Linnseus^ 
concun^  in  reducing  them  to  two  spedea — the  Llama,  or  Quanaco, 
commonly  used  as  a  beast  of  burden;  and  the  Paco,  or  Vicugna,  culti- 
vated for  its  flesh  and  its  wool.  Of  this  opinion  was  Buffon  when  he 
wrote  the  history  of  the  Llama  and  the  Paco ;  but  the  observation  of 
living  specimens  of  the  Llama  and  the  Vicugna,  and  the  communi- 
cations of  the  Abb^  Bdliardy  on  the  subject,  induced  him  afterwards 
to  admit  the  latter  animal  as  a  third  spedes  distinct  from  the  preceding. 
In  this  he  was  followed  by  Molina^  who,  in  his  '  Natural  History  of 
Chili,'  separated  also  the  Quanaco,  and  added  a  fifth  spedes,  the 
Hueque,  or  Chilian  sheep  of  the  older  authors.  Qmdin,  Shaw,  and 
almost  every  subsequent  compUer,  have  adopted  these  five  species 
without  examination,  gi^ring  to  them  such  synonyms  as  they  could 
pick  up  almost  indiscriminately  from  the  writers  on  the  natural  his- 
tory of  America,  and  thus  creating  a  mass  of  confusion  which  it  would 
be  both  vain  and  useless  to  attempt  to  imravel."  ('Qardena  and 
Menagerie  of  the  Zoological  Sodety.') 

Pennant  gives  as  spedes  the  Llam^i  the  Vicu&s,  the  Paoo^  the 
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Ouuiaeo,  and  the  ChUihueqne,  bnt  glvM  flgnn*  of  (h«  two  trit 

F.  CuTiar  roake*  tbe  numbar  of  ipedM  thcee— tbs  Liuna,  iba  Paco, 
and  ths  TiauB»;  K.  L«saoa  pvrm  Iha  nuns.  Dr.  Flwhar  ncordi 
the  luua  thrae  uid  >  faurth,  AmAtnia  Arucana  (Chilihun  ' 
doubtful-  In  hii '  Addenda  at  EmanduidK '  he  aotioaa  L.  I 
(JncAflita  Siuinaca,  Hamilton  Smith;  CarvoeaiMliM  of  Joiutoii)  with 
>  query  if  it  i>  not  a  mere  lariety  of  L.  Pn^una.  Ai  a  aynoajm  to 
Z^Bia  Pom  ha  adda  ^ucAsiia  Poco  (Hamilton  Smith),  Cam<(vt  fiMUulcO 
<TniII).  To  Laaia  FhwIs  he  add*  Aueienia  Vitaigna  (Hamilton 
Smith),  1«M than thaf  -    ■■     •         ■  .    .     .    ,      . 

(HamUloo  Smit' ' 


in  number;  in  Columbia  and  Paraguay  they  are  more  rare.    Hoit  of 

the  naTigaton  to  the  Strait*  of  Hagalhaecs  and  >outh-vrat«m  oouti 
of  Amerioa  mention  Otuuacaea  fh>ia  early  timei  down  Co  tfae  axp*. 

lantain  Kiaa  ani'  "     ■   ■     '"•  ■     .     •  ... 

fleab  of  theaa  a 


.^fcsr^-y^ 


Ur.  Bansett  obaetvea  that  it  eaema  to  be 
tha  leading  writen  of  tha  praaent  day  that  I 
hu  been  canied  to  too  great  an  extent. 
i>  full;  joitified  by  tha  imperfect  aecount 
■pedea  the  Ouonoco  and  Uia  Hueque  of 
atatei  that  ha  ihould  have  little  heaitntion 
for  he  ii  ationgl;  inclined  to  agree  with  Boi 
Paoo  u  a  mere  variety  of  tha  Llama  with 
loped ;  and  in  oonaidering  the  Tioolka  ai  the 
that  deaerree  to  be  apedfioally  diitinguiohed  ' 

of  both  the  Llama  and  tha  Vienlka 

College  of  Surgeoni,  London. 

The  Cordillera  of  the  Aodee,  below  the 
the  region  inhabited  by  theaa  cteatorea. 
(but  not  in  Uezioo)  and  CbiU  prinaipallj,  < 


the  general  opinion  among 

Jie  BubdiviiioQ  of  the  gemii 

He  thinks  that  F.  Cuiier 

a  of  Uolina  in  rejeeting  aa 

that  writer.    Hr.  Bennett 

in  proceeding  attll  further, 

x>n  Cuvier  in  regarding  the 

wool  more  amply  deie. 

uly  animal  of  the  group 

from  the  latter.  Skaletoni 

themuMum  of  tha 


line  of  perpehul  mow,  !i 
They  are  foimd  in  Peru 
thongh  now  mnoh  rednead 


Brown  Llapia,  eiblUteil  ta  En|IuuL 

The  hablte  of  tiie  Llamas  may  be  in  a  great  measure  gathered  from 
thedescriptioDs  of  the  Spanish  writen  aboTe  given.  In  a  wild  state  thej 
keep  together  in  herds,  BomBtimea  of  one  or  two  hundred,  feeding  on  a 
sort  of  rushy  grass  or  reed  colled  jcho,  which  grows  on  the  mountaini, 
and  it  is  said  never  drinkiog  when  they  have  sufficient  graan  herbage. 
They  retort  to  a  particular  spot  to  drop  their  dung,  which  a  good  deal 
raembles  that  of  a  goat,  sheep,  or  giraffe,  a  habit  whioh  ia  often  fatal 
to  tfaam  from  betraying  their  haunla.  Modem  obeervera  have  notioed 
the  oaroM  look-out  tlut  they  keep,  and  the  rapidity  with  which  tha; 
flee,  then  tun  to  gaie,  and  again  swiftly  goUop  off.  Uolina  aaya  that 
the  Ononocoei  leave  tiie  mountuna,  where  they  paiaed  tha  summer, 
at  the  beginning  of  winter,  when  they  deaoend  to  the  plains.  Here 
they  are  hunted  down,  at  least  the  young  and  inactive,  with  dogi  by 
(he  Chilians.  During  the  chace  they  are  said  frequently  to  turn  upon 
lliair  purmers,  naigh  loudly,  and  then  take  to  their  heal*  again. 
Another  mode  of  capturing  them  by  the  Indians  is  for  many  hnntecr 
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to  jein  and  driTS  them  into  ■  nuroir  pua,  *croM  which  cords  have 
bMn  dnwn  kbout  four  feet  from  the  gnrand,  with  bits  of  cloth  or 
wool  tiad  to  them  at  Bmall  diiUnctu,  Bomiwhat  in  the  naf  adopted 
by  gardeaen  to  keep  amall  birda  from  the  aseda  Thia  apparatua 
with  ita  peodant  trumpery  frightsni  the  animala,  and  they  get  toge- 
ther, when  the  hunten  kill  them  with  atonaa  tied  to  the  end  of  leathern 
thonga.  If  there  are  any  Ouanaooea  among  them  they  leap  the  oorda, 
and  are  followed  by  the  Vioubas.  Tboae  that  we  haTe  Been  in  nap- 
tiTitj  have  been  tolerably  mild  and  tame,  but  tbtj  capricioui,  aocept- 
iDg  biscoita  and  such  deUcaoies  from  Tuutora ,  bat  ejecting;  a  oopioua 
■bower  of  aalin  in  their  faoea  at  tiia  leaat  real  or  fancied  af&ont.  This 
shower,  though  aufflciently  unpleasant,  hu  not,  aa  tar  aa  our  Bipe- 
rianoe  goes,  the  aorid  and  blistering  properUea  aaoribed  to  it  by  some 
aulhon. 

Wu  need  not  ben  repeat  thoaa  uses  to  which  these  animala  have 
beea  applied  by  man.  Corda  and  aaoka,  as  well  as  stuSs  for  poochoa, 
ftc,  are  fabricated  from  the  wool,  and  the  establiahmeats  for  their 
manufacture  in  ibis  country  employ  thousands  of  artisans.  In  Mexico 
the  bonea  are  converted  into  iikstrumenta  for  weaving  the  wool.  Kor 
ia  ereo  the  dung  neglected,  for  it  is  used  as  fuaL  These  snimala  aeem 
to  have  been  to  the  aboriginea  what  the  reindeer  (with  the  exception 
of  the  milk)  is  to  the  lAplander.  Surrounded  by  herds  of  such 
animola  which  required  almost  no  care,  and  b;  the  spontaneous  pro- 
juctioni  of  the  aoil,  the  Indian  had  no  incentive  to  improvement. 
Humboldt  haa  an  eloquent  paaaage  on  this  subjeot.  "  When  we  atten- 
tively examine  this  wild  part  of  America,  we  seem  to  be  carried  bufk 
to  the  first  agBB  when  the  earth  woa  peopled  step  by  step  ;  we  appear 
to  nuiit  at  the  birth  of  human  sot^ietiea.  In  the  Old  World,  we 
b.;Lold  the  pastoral  life  orepare  a  people  of  huntsmen  for  the  agricul- 
tum!  life.  In  the  New  world,  we  look  in  vain  tor  theae  progressive 
developments  of  civilisation,  these  momenta  of  repoae,  theae  resting- 
placea  in  the  life  of  a  people.  .  .  .  Those  species  of  ruminating 
nnimala  which  constitute  the  riches  of  the  people  of  the  Old  World 
are  wanting  in  the  New.  The  bison  and  the  muak-oi  have  not  yet 
been  reduced  to  the  domestic  stato;  the  enormous  multiplication  of 
the  Llama  and  the  Ouanacohave  not  produced  in  the  natives  the  habits 
of  the  pastoral  life."  These  multitudes  are  already  teaaened,  nnd  the 
form  itself  will  probably  ere  long  be,  eitinct.  Clviliaalion  hm  lirought 
with  it  the  animaia  of  tba  Old  Continent.  The  hone  and  the  mule 
have  almost  entirely  superseded  the  Llamaa  aa  beasts  of  burden,  and 
the  sheep  and  the  goat,  in  a  great  measure,  aa  contributors  to  the  food 
and  raiment  of  man. 

The  White  Llama,  according  to  Feuillde,  ii  aaid  to  have  been  Ci,! 
preaiding  dei^  of  the  natives  ol  Callao,  befora  that  province  ^^^ 
annexed  to  the  empire  of  the  Tqcm^ 


WUte  Usms,  exhibited  in  Enflsnd. 

The  stmilari^  to  the  Camel  appean  to  bava  stnick  avery  writer 
who  bas  treated  of  the  Llama. 

UnneuB  places  the  genua  Camtlvi  at  the  head  of  his  Pteora,  and 
mokes  ZJorna  and  faCM  species  of  that  genus.  Camdv*  is  followed 
byjroschu. 
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Pennant  also  amnges  the  Usma  and  Paeos,  fto.  ouder  his  g^us 
Camd,  which  is  placed  between  the  Mask  and  the  Ho^ 

Qmelia  retains  the  Linncesn  arrangeAen^  adding  thrsa  (lo  called) 
species  to  those  recorded  by  Linnious. 

Cuvier  places  the  great  genus  OiihIiu  at  the  bead  of  tlio  Rnminaota. 
and  makes  it  oonaist  of  the  Csmels  properly  so  called,  and  the  Llamas 
{Auchaiia).     {^mehu  is  followed  by  ifoKAtw 

H.  Lesson  arraoges  the  Llamaa  as  the  tjiird  genua  of  hia  Camel^ea , 
the  two  firat  being  Oamdm  and  JfsrieotAcriwK.  This  third  and  laat 
genua  is  immediatoly  succeeded  by  the  Hoschindee. 

Dr.  Fischer,  foUowing  Linnaus,  places  Cmtsfaf  at  the  head  of  tlie 
Pecora ,-  that  genus  is  followed  by  Lana,  and  Lama  by  Metduu. 

Hr.  Ogilby  (1S30}  gives  the  Camdida  as  the  fint  family  of  the 
order  Eiiminaatia,  with  the  following  ehanoten: — 

Feat  aubbisulcato,  callous  beneeUi,  toes  distinct  at  the  tip  from 
the  sole;  no  spurious  hoofs,  do  horns;  incisor  teeth,  two  above,  six 
balow.    Two  ginera  : — 

1.  Caauiiu,  whose  charocten  are : — Toes  ooojoined,  inimovsible  ; 
muzzle  furnished  with  a  chiloma,*  the  upper  up  (labrom)  divide>l ; 
lachrymal  sinuses,  none;  interdigitol  pita,  none;  inguinal  foUick-j, 
none ;  teats,  four. 

2.  AtuAenia. — Toes  disjoined,  moveable;  muzzle  furnished  with  a. 
chiloma,  tba  upper  lip  divided;  lachrymal  sinuses,  none;  intacdigilel 
pits,  none;  inguinal  follicles,  noue;  t«ils,  two. 

Mr.  Ogilby  goes  on  to  state  that  the  Camtlida  form  what  Mr. 
Ml^ay  would  call  as  aberrant  gTOU[k  "They  diffn  aMentisltj," 
observes  the  former,  "from  other  Huminonta  in  the  structure  both  of 
the  oT^ns  of  locomotion  and  of  mastication,  and  their  generie  dis- 
tinctions consequently  depend  upon  characters  which  have  no  apphca- 
tion  to  the  remaining  groups  of  the  order."  On  the  other  hand,  the 
principles  of  generic  distribution  which  subsist  among  the  rest  of  tbe 
SumiTUmlia  appear,  in  Mr.  Ogilby's  opinion,  to  fumiah  negatiia 
cbanicteri  only  when  applied  to  Uie  Uamdida;  but  though  neces- 
sarily expressed  negatively,  the  absence  of  lachrymal,  inguinal,  aiiil 
iuterdigiUl  sinuaes  forms,  in  reality,  positive  and  substantial  cLaru:- 
ters  ;  and  aa  such  should  be  introduced  into  the  definition  of  these 
aa  well  aa  of  other  genera,  in  which  they  unavoidably  appear  in  a 
negatirs  form.  Tbe  Cameiida,  in  Ur.  Ogilby's  arrangement,  are 
immediatoly  followed  by  the  Cervida.    ('  ZooL  Proc,'  1836.) 

Dr.  Gray  makes  his  sub-family  Camdina,  the  third  of  hia  family 
Bovida,  consist  of  Oamtlm  and  Lama.  He  recognises  four  species  : — 
L.  Vieagna,  the  Vicugna ;  Z,  Ouanacat,  the  Quauaoo ;  L.  glatua,  the 
LI:Lma  ;  L.  Pacot,  the  Alpaca. 

No  fosail  species  of  Audwnia  haa  yet  been  diaoovered;  but  Mr. 
Darwin  brought  home  from  South  America  tbe  remains  of  a  moit 
intereating  animal  nearly  allied  to  the  Llamaa,  which  Profcosor  Owen 
haa  characterised  under  the  name  of  Jf  ocrawdUauL  [MaOKaUcbeni^] 
The  cervical  vertebral  in  this  form  present  the  same  character  in  the 
absence  of  the  holes  for  the  vartelval  arteries  in  the  tiansistse  pro- 
cesses ss  in  the  Llamas  and  Camela.  (Owen.) 
LOACH.    (CoBTTia.] 

LOADSTONE,  a  name  given  to  Magnetic  Iroo-Ora.  [Ibox; 
Maqnetibii,  in  Anm  and  Sc.  Drv.] 

LOASA'CE.£,   LooModi,   a    email   natural   order  of    Polypetalous 

Bxogens,  eonsisls  of  herbaceous  and  frequently  annual  plants  covered 

over  with  stifi'  hairs  or  stings,  which  produce  considerable  p^  by  the 

wounds  they  inSict.  They  hsve  alternate  lubed  leaves  without  atipulet ; 

'  large  yellow,  red,  or  white  flowers;  numerous  polyadelphoua  stamcua, 

I  wiUiin  which  are  stationed  singular  lobed  petaloid  i4>pendageB,  and  an 

ferior  ovary  with  parietal  placentee.     The  fruit  ia  a  dry  or  flmhy 

ipaule,  with  the  valvea  aometimes  twisted  spirally.     The  order  is 

tariy  olUedto  Ctumrbitacea,  lIoBuUiaeta,itid  Caelacta;  all  the  known 

species  are  American,  and  the  greater  part  from  Chili  and  Peru.     The 

genera  in  gardens  are  Loata,  MaUtdia,  and  BlimeiAaclua.     It  bos  15 

genera  and  70  species. 

LOBELIA,  a  genus  of  Plante  belonging  to  the  natural  order  Lobt- 
liacea.  The  limb  oC  tbe  calyx  ia  fi-part«d ;  the  corolla  irregular  and 
tubular;  the  tube  alit  on  the  upper  side,  and  ventrioose  at  tbe  base; 
the  limh  bilabiate;  the  fllamenU  are  ■  j'ngencsioua ;  anthers  either  all 
bearded  or  tbe  two  lower  ones  only ;  the  capsule  ia  2-oelled,  S-valved, 
many-seeded,  dehiscing  at  tba  apex. 

L.  infiala,  Indian  Tobacco,  is  an  annnal  plant,  growing  in  moat  dis- 
tricts of  North  America.  In  height  it  is  from  6  inches  to  2  or  3  feet. 
The  small  plante  are  nearly  simple,  the  large  ones  much  bisnched; 
tbe  root  fibrous  ;  stem  erect  in  the  fnll-aized  plant,  much  branched, 
angular,  veiy  bairy  ;  tbe  corolla  is  bluish-purpte  ;  the  tube  pritmatio 
and  cleft  above  ;  the  segmente  spreading,  acute,  tba  two  upper  ones 
loticeolate,  the  three  lower  onea  ovaL  The  seeds  are  numeraiia,  small, 
obloog,  and  brown.  The  leaves  are  oval  and  olituae,  and  have  an 
uadulated  and  irregularly-toothed  margin,  rough  aurbce,  and  alightlr 
piloea  below,  poascssing  a  toate  which  gradually  beoomes  acrid  and 
pungent.    Tie  inflated  capsules  poaaess  the  same  virtues. 

The  action  on  the  human  system  is  nesrly  the  same  aa  that  ef 
tobacco  when  chewed,  producing  a  copious  flow  of  aaliva,  and  if 
swallowed  in  a  considerable  dose  cnusing  great  relazatioD  of  all  mui- 
cular  Btmciures,  including  the  heart  and  arteries,  accompanied  with 

'  Tamld  npper  Up  oontinaou  with  the  nose  or  nosttll. 


LOBELIACEil 


],  CDS  o(  th*  iiipcDdign  irlllilii  tht  ituncni ;  3,  in  onrr  vKh  all  the  xpili 
CQt  off  ncecpE  one ;  3,  i  tmuTene  Kfltioa  of  tht  otuj,  ihowioff  thv  piirteUl 
pUeenUIion. 

debilit;  and  oold  psnpirstiotiB,  and  also  pileneu  of  the  Hurf4os.  Id 
large  daws  it  proves  decidedly  poiaonoiu.  It  &equMit1y  acts  ai  au 
emetic  and  eipectonut  when  given  in  miall  and  wuUted  dowR. 

It  haa  bean  found  eminently  uiafu)  in  wording  off  or  cutting  short  ■ 
paroxysm  of  asthma,  either  taken  internally  io  subatance,  or  in  the 
form  of  an  getherial  tincture,  or  inhaled  om  smoke  along  with  aromatio 
herbs.  It  hai  been  found  beneGaial  ai  an  expectorant  and  relaxant 
in  hooping-coughf  but  neitber  ia  it  nor  sathma  doea  it  prove 
tlian  A  palliative,  or  afford  more  than  temporaty  relief  j  as  such 
ever  it  is  very  serviceable  in  some  nerroui  aETectioDi  with  irregular 
action  of  the  heart.     [Lobblia,  in  Artb  auD  Sc.  Dit.] 

It,  tipkilitica,  gnrm  in  the  United  States.  It  ia  a  bright  but  rather 
paie'green  perenoia]  growing  about  2  feet  high;  the  stem  is  erect, 
angular,  very  slightly  hairy ;  leaiee  ovate-oblong,  acute  at  each  end, 
ralber  wavy,  unequally  serrated,  slightly  hairf;  raceme  terminal, 
lenfr,  cylindrical,  dense ;  peduncln  bracteolate,  haiiy,  ahorter  than  the 
acumioate  hairy  bracts ;  calyx  leafy,  with  ovate  acuminate  hairy 
segmente  half  aa  long  aa  tbe  tube  of  tjie  corolla,  and  nflexed  at  the 
ainua ;  corolla  deep-blue  in  the  tube,  paler  in  the  limb,  the  lower  lip 
of  which  i*  convex  and  white  at  the  baae ;  all  lie  aegmenU-ovate  and 
■outej  the  tube  of  tbe  stamens  deep-blue,  elevated  through  and 
beyond  the  dorsal  slit  of  the  corolla.  The  whole  plant  boa  a  rank 
imeU.  Ite  root  is  acrid  and  emetic,  and  bee  been  used  as  a  remedy 
for  syphilis  j  it  has  the  repatation  of  acting  ns  a  speedy  ci 
diseaaa,  but  European  praoUca  does  not  conBim  iU 
reputation. 

L.  Dortmamma  has  linear  entire  leaves  of  two  parallel 
stem  simple  and  nearly  naked  j  the  root^tock  fleshy,  with  Eliform 
runners;  leaves  blunt,  from  1  to  2  inches  long;  stem  12  to  IS  int' 
high ;  the  flowers  are  light  blue,  distant,  ia  a  simple  raceme,  slightly 
raued  above  the  water,  the  rest  of  the  plant  submersed.    It  ia  found 
in  lakrs  with  a  gravelly  bottom  in  Great  l^ritain. 

L.  urtm  has  a  nearly  upright  stem,  the  lower  l«avea  obovate  or 
oblong,  slightly  toothed,  upper  ones  laooeolats  senate,  flowers  in  long 
terminal  racemes ;  the  stem  from  12  to  18  inches  high,  leafy,  hranohed, 
angular,  and  roughiah  ;  raoemes  erect,  simple,  and  lax;  flowera  of  a 
light'blue  colour.  It  is  found  on  heaths  near  Axminster,  Devonaluie. 
'    (Babington,  Manual  of  BrilUh  Bolatig;  Lindley,  Flora  Medico.) 

LOBELlA'CEiG,  L6bdiadi,  an  important  natural  order  of  Mono- 
petalous  Exogens,  differiEg  from  CompOTiu/acea;  in  baving  irregular 
flowers  and  syngeneaious  stwuena,  but  otherwise  resembling  them 
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nearly ;  of  tlieM  two  oharaoters  Uie  last  is  the  moat  absolute, 
Jtoloma,  a  lobeliaceoua  genus,  being  so  called  because  its  flowera  are 
regular.  The  apeoies  principally  inhabit  the  warmer  parts  of  Ills 
world  ;  in  Europe  they  are  rare,  in  North  America  much  more  oom- 
mon,  especially  in  the  southern  states,  and  they  are  abundant  in  the 
hotter  countries  of  South  America.  Many  are  found  at  the  Cape  of 
Qood  Hope  and  in  the  north  of  India;  their  favourite  haunts  being 
damp  woods  or  situations  freely  aupplied  with  moitture.  They  abound 
iu  a  milky  juice,  which  in  oil  is  oca-id,  and  in  some  so  inteoeely  ao  as 
to  produce  dangerous  or  even  btal  consequences  when  applied  to  the 
surface  of  the  body  or  taken  intemallr.  Among  the  most  vinilent  is 
the  Bippobroma  longijloiitm,  a  Weat  Indian  species,  and  the  Lobdia 
Tupa,  a  Chilian  plant  now  common  in  gardens.  Neverthalesa  certun 
apedeshave  proved  in  skilful  hands  valuable  curative  agents,  eepeually 
the  Lobdia  uifiata,  or  Indian  tobaoco.  [LOBILU.}  Uany  of  tlie 
plants  of  this  order  are  cultivated  in  gardens  for  tbe  soke  of  their 
brilliant  blue  or  scarlet  flowers:  white  and  yellow  are  rare  in  ths 
order.     There  are  27  generu  and  3T5  apeoies  of  the  order. 

LO'BIPES,  Cuviei'a  name  for  a  genus  of  Wading  Birds  (family 
LmgiToitnt,  Cuvier),  the  type  of  wUch  is  Tringa  hyptrbona,  Lino. 
The  genus  is  identical  with  PhiUatopui  of  VieiUot 

LOBOITE.    [iDOCHiaE.] 

LOBOPHT'LLIA.  A  section  of  the  ^wdes  included  iu  Lamarck's 
genus  Caryophgiiia  is  thus  named  by  BlWville.  [HaSRBPHTLLICEA.] 

LOBSTER.     [AsTicca;  Chustacu;  HouutOS.] 

LOBULA'RIA,  a  group  of  recent  Zoophyla,  separated'  from  the 
Linnaaan  Alcytmia.     [Alctokids.] 

LOCOMOTION  IN  ANIMALS.  The  conatitutiou  of  a  vast  oasem- 
blage  of  animal ■  requirea  that  they  should  posBesa  the  power  of  moving 
from  place  to  place  in  aearch  of  food,  and  for  a  multitude  of  other 
objects  incidental  to  their  aphere  of  action. 

la  order  to  effect  this  object  it  is  requiaite  that  the  framework  of 
animals  which  are  destined  to  move  on  the  earth  should  be  mors 
dense,  and  posseaa  greater  strength,  to  enable  them  to  bear  the  shock* 
inddental  to  terrestrial  progresaion.  than  that  of  thoee  apeciea  which 
move  in  air  or  water.  The  bony  framework  of  tlie  higher  orders  of 
animals,  such  as  man  and  other  Mammaliti,  is  compoaed  of  a  great 
number  of  piecee  which  are  hinged  together  at  the  joints  in  such  a 
manner  ss  io  allow  of  more  or  less  mobility,  according  to  the  purposes 
theyoro  intended  to  fulSL  Thus,  the  legaand  arma  are  united  to  the 
trunk  by  a  ball-and-socket  joint;  a  species  of  union  permitting  the 
greatest  possible  freedom  of  motion.  The  knee,  elbow,  and  ankle,  on 
the  contrary,  are  furnished  with  tlie  hinge-joint,  which  admits  ot 
motion  back  and  forward  in  one  plane  only ;  but,  although  the  move- 
ments of  these  joints  are  thus  in  some  measure  restricted,  greotw 
precision  is  secured. 

The  vertebral  column,  which  comprehends  the  bonea  of  the  bock, 
is  compoaed  of  a  long  chain  of  bones,  acting  as  a  flexible  lever  to 
support  the  head,  neck,  and  trunk,  nad  forming  tbe  connecting  link 
between  the  several  parts  of  the  body.  For  this  purpose  the  move- 
ments of  eaoh  of  t^e  several  bones  of  tbe  back  upon  each  other  are 
restricted ;  but,  in  consequence  of  the  great  number  of  joints  with 
which  the  spinal  column  in  man  is  furnished,  it  has  a  oonaiderable 
degree  of  motion.  The  extremities  of  those  bones  which  terminate  in 
joints  an  tipped  with  a  vetr  h*rd,  smooth,  pearly-white,  opaque 
substance,  termed  cartilage,  lined  with  a  delicate  thin  membrane, 
called  the  synovial  membrane,  which  secretee  an  oily  fluid  into  the 
joints;  so  that  the  limbs,  in  tjieir  movements  upon  each  other,  ore 
protected  from  friotion  throughout  the  life  of  the  animoL 

The  elastic  cords  which  bind  the  bones  together  at  their  jointa  ara 
termed  ligaments,  and  such  is  their  strength  that  hones  are  often 
broken  without  the  connected  ligaments  being  torn  or  injured. 

The  long  bones  which  support  the  trunk  of  an  animal  above  tlw 
surface  oq  which  it  moves  are  hollow  cyliDders,  a  form  which  present* 
a  longer  surface  for  the  attachment  of  the  muscles  by  wiiich  ths 
limbs  oro  moved,  and  confers  greater  strength  vrith  less  expenditure 
and  weight  of  material  than  if  they  were  solid.  It  ia  found  that  tbe 
lateral  strength  of  two  cylindrical  bones  of  equal  weight  and  length, 
one  of  which  ia  solid  and  the  other  hollow,  are  to  each  other  as  Uia 
diameter  of  their  transverse  sections.  For  instance  : — 1st  a,b,  d,e, 
figt.  A,  B,  represent  the  figures  of  the  two  bones ;  then,  the  strenglb 
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obierYed  by  Ghilileo  that  the  Btreiigih  of  bodies  is  augmented  in  a 
thotUNUid  ways  without  increaaing  their  weight ;  and  that  if  a  wheat- 
atraw,  which  supports  the  ear  which  is  heavier  than  the  whole  stalk, 
were  made  of  the  same  quantity  of  matter,  but  solid,  it  would  break 
or  bend  with  far  greater  ease  than  is  now  found  to  be  the  case.  The 
feathers  of  birds  present,  as  well  as  the  bones  of  animals,  similar  pro- 
Tision  for  the  combination  of  strength,  lightness,  and  economy  of 
material  It  must  however  be  borne  in  mind  that  neither  the  strength 
of  bodies  nor  the  size  of  animals  can  be  increased  with  the  same 
qtiantity  of  matter  without. limit ;  because  when  the  diameter  of  the 
tube  exceeds  certain  dimensions  it  becomes  so  thin  and  fragile  as  to 
break  without  offering  any  sensible  resistance. 

The  bones,  ligaments,  and  joints  of  animals  are  denominated  the 
passive  organs,  and  the  muscles  the  active  organs  of  motion.  The  bones 
serve  the  purpose  of  levers,  which  are  acted  upon  after  the  principle 
of  what  IB  called  the  fint>  second,  and  third  orders  of  lever,  so  named 
aocording  to  the  relative  positions  of  the  prop  or  fulcrum,  the  power, 
and  the  resistance  or  weight. 

The  power  of  the  muscles  which  move  the  limbs  is  so  great  that  if 
the  reristance  to  their  action  be  sufficientiy  strong,  they  are  often 
known  to  break  the  bones  upon  which  they  act.  .  It  is  in  consequence 
of  the  great  force  which  the  muscles  are  capable  of  exerting  that  they 
are  generallv  attached  to  the  bones  very  near  the  axis  of  the  joint 
about  whicn  the  bone  moves.  The  advantage  of  this  disposition  is, 
that  a  greater  power  of  the  muscle  is  made  equivalent  to  a  greater 
velocity  in  the  movement  of  the  limb.  The  action  of  the  biceps 
muscle  affords  a  good  example  of  this  principle.  In  the  annexed 
figure  (1)  we  observe  that  this  muscle  p  is  attached  to  the  bone  of  the 
fore  arm  at  a,  very  near  the  axis  of  the  elbow-joint  /,  the  effect  of 
which  is  that  in  i-aising  the  weight  in  the  hand  b  to  6',  the  muscle 
moves  the  point  a  only  to  c;  but  then,  as  the  distance  between  b  and  b' 
is  much  greater  than  the  distance  from  a  to  c,  it  is  manifest  that  a 
very  smidl  contraction  of  the  muscle  is  sufficient  to  produce  a  very 
great  range  in  the  movement  of  the  extremity  of  the  lunb. 


In  this  ease  the  muscle  is  acting  under  a  mechanical  disadvantage 
owing  to  the  obliquity  of  its  direction,  and  its  proximity  to  the  joint : 
but,  as  it  is  endowed  with  great  power,  these  dreumstances  do  not 
constitute  defects.  On  the  contrary,  not  only  can  the  lunbs  be  moved 
upon  each  other  with  much  more  velocity,  but  the  symmetry  and 
beauty  of  proportion  in  the  human  figure  are  preserved.  It  is  more- 
over said  tnat  a  muscle  cannot  contract  upon  itself  beyond  one-fourth 
of  its  entire  length ;  so  that  its  work  must  of  necessity  be  done  by 
actiDg  in  some  such  manner  as  we  find  in  the  case  already  mentioned. 

As  the  muscles  have  the  power  of  contracting  throughout  nearly 
their  whole  length,  they  are  capable  of  drawing  the  moveable  parts 
attached  to  them  at  both  their  ends ;  for  example,  we  can,  with  the 
same  set  of  muscles,  either  bend  the  thigh  upon  the  body,  or  body 
upon  the  thigh.  If  the  muscles  had  not  been  endowed  with  the  power 
to  move  the  limbs  imder  a  mechanical  disadvantage  with  the  velocity 
they  do,  the  sledge  and  the  hammer,  now  so  daily  in  use,  would  have 
been  instruments  of  no  value  to  the  smith,  nor  the  axe  and  hammer 
to  the  carpenter ;  and  the  numberless  uses  to  which  rapid  motions  of 
the  limbs  are  applied  must  have  been  effected  by  some  other  means. 
The  figure  of  the  arm  affords  an  illustration  of  the  principles  of  the 
third  order  of  lever  ^  that  is,  the  power  of  the  muscle  is  applied 
between  the  weight  5  and  the  fulcrum  /;  and  the  power  of  the  muscle 
J?  is  to  the  weight  &«  as  the  length,  of  the  line  b/to  the  length  of  the 
line/c :  from  this  proportion  we  can  readily  find  the  power  of  the 
muscle  when  the  weight  is  known. 

If  we  select  four  animals  of  the  same  order,  having  similar  figures, 
whose  dimensions  of  one  kind  are  as  1,  2,  8,  '4,  the  weights  of  the 
animals  and  of  idl  their  corresponding  parts  will  be  as  the  cubes  of 
these  numbers ;  that  is,  as  1,  8,  27,  64 ;  but  since  it  is  foimd  that  the 
force  of  a  muscle  depends  on  the  number  of  its  fibres,  this  force  must 
increase  in  the  ratio  of  its  transverse  section,  that  is,  as  the  square  of 
one  of  the  dimensions  of  the  animal,  or  as  1, 4,  9,  16.  The  contractile 
force  of  the  muscles  in  a  healthy  man,  according  to  Br.  Young,  is 
equivalent  to  about  500  lbs.  for  each  square  inch  of  the  surface  pre- 
sented by  their  transverse  sections.  We  may  then  easily  understand 
from  the  preceding  remarks  why  it  is  that  the  most  powerful  men  have 
their  muscles  most  developed;  and  why  the  largest  muscles  are  placed 
in  those  parts  of  the  bmly  where  they  are  subjected  to  the  greatest 

Suantity  of  work.    For  example,  the  force  of  the  muscles  that  dose 
be  lower  jaw  in  man  is  estimated  at  500  lbs. ;  indeed  the  force  of 
these  muscles  is  wdl  known  to  be  sufficient  to  crush  the  soundest  | 


teeth  when  a  hard  substance  is  placed  between  them.  Some  indi- 
viduals are  culpable  of  holding  between  the  teeth  and  of  supporting 
by  the  lower  jaw  240  lbs.  and  upwards.  In  many  of  Uie  lower  ^nirt^aia 
such  as  the  Camivora,  the  muscles  which  dose  the  lower  jaw  are 
much  stronger  and  more  developed  than  in  man,  as  is  exempUfied  in 
the  ease  witJ^  which  the  lion  and  tiger  lacerate  their  prey. 

It  is  well  known  that  the  quantity  of  labour  which  the  musdeswill 
eiidure,  and  the  length  of  time  they  will  continue  to  act,  increase, 
within  certain  limits,  in  proportion  to  their  daily  exercise.  If  the 
musdes  of  the  arms  or  legs,  or  any  others,  be  called  suddenly  into 
action  for  a  longer  period  than  that  to  which  they  have  been 
accustomed,  they  soon  communicate  to  the  individual  a  sense  of 
weariness,  and  evince  a  disposition  to  yield  to  the  action  opposed  to 
them,  and,  unless  they  are  allowed  some  repose,  mischief  speedOy 
succeeds.  But  when  their  action  is  very  gradually  inoraased  day 
after  day,  it  is  observed  that  the  bulk  of  the  muscles,  and  consequently 
their  power,  is  augmented.  For  it  has  been  already  stated  that  the 
force  of  muscles  is  directiy  proportioned  to  the  square  of  the  surfaces 
which  they  present  on  making  transverse  sections  through  them :  and 
if  we  take  the  estimate  of  Dr.  Young  for  the  basis  of  a  computation 
of  the  additional  force  they  acquire  by  exerdse,  we  shall  find  that  an 
increase  of  a  quarter  of  a  square  inch  in  a  single  muscle  is  equivalent 
to  a  gain  in  strength  of  ^,  or  125  lbs.  Now,  as  a  great  number  of 
musdes  act  at  the  same  time  in  moving  the  limbs,  it  follows  that  they 
must  all  become  enlarged,  in  proportion  as  they  contribute  to  produce 
that  motion.  It  is  therefore  practicable,  by  gradually  increasing  the 
exercise  of  the  different  muscles  of  tibe  body  daily,  and  thereby 
augmenting  their  bulk,  to  attain  a  vast  increase  of  animal  strength ; 
and  when  we  consider  that  health  is  the  result  of  such  exercise,  if  it 
is  not  carried  too  far,  no  stronger  argument  can  be  adduced  for  its 
adoptioiL  But  there  is  a  limit  to  the  amount  of  exertion  which  the 
muscular  system  will  bear :  if  that  limit  is  passed  the  musdes  lose 
their  vigour,  and  lassitude  and  a  flaccid  state  supervene.  Elxpeximent 
teaches  us  how  long  the  musdes  may  be  continued  in  action,  and  the 
quantity  of  force  which  they  are  capable  of  expending  during  that  period. 
We  have  before  stated  that  the  weight  of  the  body  is  proportional 
to  the  cube,  and  the  power  of  the  muscles  to  the  square,  of  some  one 
of  its  dimensions :  for  instance,  in  two  similar-formed  men,  whose 
heights  are  respectivdy  5  and  6  feet,  the  muscular  power  of  the 
former  to  that  of  the  latter  will  be  as  25  to  86,  but  their  weights  will 
be  as  125  to  216,  or  as  25  to  48  very  nearly ;  the  weight  therefore 
increases  much  more  rapidly  than  the  muscular  power,  and  conse- 
quentiy  a  small  man  is  stronger,  in  proportion  to  his  sise^  than  a 
larger  one.  The  same  law  hol<b  good  in  all  animals  of  the  same  kind. 
In  persons  predisposed  to  corpulency,  and  who  neglect  to  use  the 
proper  means  of  checking  it,  the  quantity  of  fat  continues  to  increase 
and  the  muscles  to  decrease  in  volume  until  they  exhibit  the  deplorable 
phenomenon  of  an  inability  to  move  even  their  own  weight  without 
pain  and  difficulty :  for  it  is  found  on  dissection  that  the  quantity  of 
muscular  fibre  is  less,  and  the  fibres  themsdves  more  flaccid,  in  fat 
persons  than  in  others. 

The  attitudes  and  movements  of  every  auimal  depend  on  the 
position  of  the  centre  of  gravity*  and  base  of  support.  When  a  man 
stands  erect  a  plumb-line  passing  through  his  centre  of  gravity  will 
fall  between  his  feet.  It  is  a  subject  of  mathematical  investigation, 
when  the  feet  are  equally  advanced  and  equally  inclined  (as  in  fig.  2), 


Fig.  2. 


to  determine  the  an^le  ab  Ct  whidi  they  must  form  with  the  pro« 
longation  of  the  line  joining  the  heels  in  order  to  afford  the  greatest 
base  of  support.  In  general,  where  the  legs  are  perfectiy  vertical,  it 
will  be  found  that  the  line  joining  the  centre  of  the  heels  is  just  equal 
to  the  length  of  the  foot,  and  in  this  case  the  required  angle  will  be 
60**  exaetiy ;  as  the  heds  approach  each  other  this  angle  diminishes, 
and  when  they  are  close  together  it  is  rather  more  than  45^  Opera 
dancers,  besides  curving  the  body,  employ  their  arms  to  bring  the 
centre  of  gravity  over  the  base  of  support,  which  is  often  limited  to 
the  ball  of  the  great  toe  of  one  foot ;  the  weight  of  the  raised  leg  and 
foot  is  also  concerned  in  producing  the  equilibrium  of  the  body  ia 
resting  on  the  other  foot  Rope-dancers  use  a  long  heavy  pole  for  the 
same  purpose :  the  pole  is  grasped  by  both  hands,  and  carried  nearly 
at  right  angles  to  the  axis  of  the  rope,  as  the  centre  of  gravity  must 
be  continually  brought  over  the  very  narrow  base  which  the  rope 
affords,  and  the  rope  itsdf,  if  slackened,  having  a  motion  both  lateral 
and  vertical,  and  being  at  a  considerable  hd^t  above  the  ground : 
the  process  of  rope-dancing  requires  great  muscular  activity  and 
predsion  in  the  attitudes  of  the  body  to  secure  the  performer  from 
falling.  The  celebrated  Madame  Saqui,  as  is  well  known,  lost  her  life 
by  a  fall  from  a  rope.    The  centre  of  gravity  has  always  a  tendency 

*  The  centre  of  gravity  of  any  body  is  that  point  open  which  the  body,  acted 
on  only  by  the  force  of  gravity,  will  balance  itself  in  all  positions ;  consequently, 
if  a  line  or  plane  which  passes  through  the  centre  of  gravity  be  supported,  the 
body  will  be  supported  in  all  positions. 
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on  each  ude  of  ths  rop«,  ud  tba  eye  of  Ui*  perfora 

I  end  of  it,  liv  whioh  meuu  ho  ii  eubled  to  keep  hu  body 

moreovsr,  wbon  hii  aentn  of  gnyit;  {al]»  oa  ths  left  lide 

a  lufBcient  portioii  af  the  pole  is  ilufted  to  the  right  lida 

jrtoro  the  oquilibriuni,    A.  long  rod  i«  then  a  Tory  good 

keeping  tba  body  iteady  in  poutioni  of  difBoult  equili- 

ai^  wfclking  over  narrow  f^npete,  or  woodoo  bridgea 

riTulata  without  %  hjmd-raiJ,  whioh  may  often  be  met 

—  diilncte.     When  a  porter  OMiiea  a  buiden,  the 


aUUtide  of  the  body  mtut  looommodate  iUalf  to  the  potitlon  of  the 
comnion  centn  of  graYit;  of  himaelf  and  hii  load.  Thai,  in  the 
aboTo  Sgnra  it  will  be  obMrTod  that  when  the  nun  itandi  upright 
the  centra  of  graiiW  of  the  man  O  falls  within  tlia  baM  of  anpport, 
and  if  hij  load  L  ttihi  withont  the  baae,  aa  do«  likawiie  g,  the  com- 


the  game  thing,  the  point  g  ii  bcooght  within  the  baae  _,  —  ...  .. 
bending  hia  body  forward.  The  rereiaa  happeoi  whan  the  load  i* 
carried  in  front;  aa,  for  instance,  by  the  kundree*,  whoaa  baaket  ia 
oarriad  in  boal^  m  iajtg.  4,    In  tU«  aute,  ioatcad  of  bending  forwaid. 


u  in  the  former  caas,  the  body  ii  thrown  back,  in  order  that  the 
cMitro  of  giKTJtf  common  to  the  woman  and  the  baakst  may  be 
brooght  within  the  baae  of  anpporL  In  theae  and  similar  oaaea  the 
penoQ  will  be  pivtented  hom  foiling  whm  the  line  0  g  multiplied  by 
the  weight  <^  the  nan  ia  aqnal  to  the  tine  g  L  mi^plied  by  the 
wttght  u  the  load.  Whan  a  penon  stoopa  to  plaoa  a  load,  inch  at  a 
n^  of  water,  on  the  ground,  the  hipa  an  thrown  baokwwd  ao  aa  to 
bring  the  point  g  within  the  baae  of  lupport.  Jutt  aa  the  paQ  reaohei 
the  ground  the  oomuon  centra  ii  for  a  mmnent  however  beyond  the 
base,  and  there  ia  giwat  dmgn'  of  the  body  blling  forward*,  which  ii 
•cmatimea  praTinted  by  the  penon  initiiMtiTely  dinging  to  ths  edge 
of  the  puL  Corpulent  penoni  are  obeerved  to  walk  Tsry  erect,  In 
order  to  throw  the  centre  of  gravity  immediately  over  the  hip-jointa, 
upon  which  ths  body  rotatea,  aa  in  jl;.  S.  They  an  alio  obaarred  to 
take  Tsry  abort  itapa,  and  walk  mora  ilowly  thui  others. 


e,  which  contributes, 


mongit  many  other 


.  a  diitingnieh  man  &nm  the  lower  animal  i,  ii  chiefly  owing  to  hii 
organiaatioD,  and  not  the  efibot  of  mere  DMDtal  development  It  ia 
found  that  ■"■"■■'■  inilaneliTely  adopt  tliat  poaiUon  of  the  body  which 
enablea  Uiam  to  bear  their  own  wdght  with  the  leaat  expenditure  of 
muaeular  labour,  and  that  in  all  otW  portions  the  aupport  of  the 
body  beconiN  Irksome.  Let  na  now  tnni  oni  attention  to  what  takea 
place  in  the  creot  poatnre  bman.  The  poaitjon  in  which  the  mnscular 
force  ii  least  expended  is  that  in  which  the  bonea  of  the  akslston,  and 
all  other  parts,  *j«  poised  upon  each  other  at  the  joints  abont  which 
thsy  move  :  the  muscles  in  this  case  hare  merely  to  perform  the  oEBoe 
of  keeping  the  mperincambent  parts  exactly  balanced  When  a  man 
stands  erect,  with  the  eyes  directed  horiiontally  forwarda,  or  alightly 
Inclined  upwards,  the  centra  of  gravity  of  the  head  lie*  vertically 
over  the  centra  of  the  joint  that  conneota  ths  head  with  Uie  neek  : 
also,  the  w^ht  of  the  body  and  head  is  equally  icpporled  on  tba 
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hip-joiutsj  Iheaa  ^aio,  with  the  thighs,  re«t  on  the  oentres  of  the 
kuee-joinb,  and  theae  on  the  elaatic  arobes  foimed  by  the  bonca  of 
the  foot  which  are  placed  on  the  ground.    Thus,  ia  fig.i  'A  will  bs 


«Mo  that  the  vartioal  Una  X,  V,  pa«ea  throng  all  th«  pdnta  just  mni 
merated;  and,  whilst  the  body  is  ereo^  thwe  i*  reqdrad  only  tnffl. 
dut  muBonlar  power  to  keep  it  balanced  on  the  j<Hnta,andtb«Jointa 
from  banding;  Now,  to  ahow  that  the  several  parte  are  moat  eadly 
sDpported  in  the  erect  portion,  1st  na  aea  wMt  happaps  wh«n  the 
bodjr  is  horiiontaL  Take  the  head,  fbr  example.  The  centre  of 
pvvity  of  Ab  bead  0  (Jig.  J),  Inatead  of  lying  vartioally  above  the 
joint  of  ths  neck  g,  as  whan  ereot,  is  distant  from  it  by  the  length  of 
the  line  Bg,aa  that  the  ntuaclea  which  keep  the  head  in  the  hoiiiontal 
ponlion  have  to  nipl>ort  it  with  a  maohanical  diaadnnlage  at  ths  end 
-'-' "-    -*''will  befoondthat  it  o '  -^ '=-  -  '- 


both  of  whiob  aetioni 

habila  of  the  hanum  race.     In  the  lowv  .    ._. in- 

different; for,  if  we  tike  the  faoraa  as  an  sxampk^  we  Bad  that  the 
centre  of  gravis  itf  the  head  ia  bronght  nearer  Uie  joint  nniUng  the 
head  with  the  Dndc  in  the  horiiontal  than  In  the  erect  poaittim. 
From  ths  poiiljan  of  ths  eyes  in  the  head.  If  the  animal  ware 
standing  erect  on  its  bind  lega,  it  would  took  directly  npwaidl^ 
and  could  not  direct  them  to  the  ground.  Theae  considention^ 
ara  atiffimsnt  to  enable  ua  to  come  to  ths  ooneludon  that 
Ls  not  organised  to  move  as  a  quadruped,  nor  quadrupeds  as 
and  moreover,  in  ths  poatun  of  the  qusdruped,  ths  whole  sole 
I  human  foot  would  not  reach  ths  ground,  but  ths  toea  only  ; 
and  he  would  become  a  digHdgrade,  instead  of  being,  as  hs  is  now,  a 
plantigrade  '"'"i*!  In  the  posilion  of  a  quadruped,  also,  if  the  hands 
and  arms  iren  employed  to  oontribnta  to  the  support  of  the  bead  and 
trunk,  th<7  irould  no  longer  be  ftoa  to  perform  *Jl  theae  vaiiooi  offioea 
^  which  thsie  organs  an  manifMJy  adapted. 
There  ia  a  oonsidsnble  diffteiooe  in  the  flgura  of  the  vertebral 
lumn  of  man  and  of  the  lower  ■"'■"*'■ ;  in  the  fonner  it  is  oon- 
slfuoted  to  bear  the  greatest  ireight  in  the  erect,  bat  in  His  latter  in 
the  horiiontal  position.  In  man  the  vertebral  column  (or,  aa  it  is 
more  commonly  oallad,  the  back-bone)  is  divided,  from  tbe  head  to 
the  lower  part  of  the  loini^  into  31  joint*.  Between  each  bone  of 
the  back  then  is  a  very  elaatio  aubstance  intarpOsed,  of  such  a  natai* 
••  to  bear  the  pressure  of  the  bonce  wiUlout  injury,  to  enable  them 
be  twisted  and  bent  upon  eaoh  other  without  Doming  in  contaot, 
and  thus  to  avoid  the  injury  that  would  result  from  friction.  It 
mlsht  be  uppoeed  at  first  sight  that  a  chain  of  bonea,  piled  upon 
each  other,  sepaiated  by  so  many  jointa,  and  capable  of  moving  In 


inld  be  a 


conalderad  aa  a  pilUr  to  support  tbe  h«d  and  body :  tliis,  however, 
is  by  no  meani  iLe  case ;  far,  independently  of  ita  office  in  npholdiiur 
the  head  and  trunk,  eaoh  bone  is  hollow,  lo  that  the  vartebial  co 


forms  a  tube  for  the  paseage  of  the  spinal  marrow  or  oord,  which  it 
and  proteda  from  eiternal  violenoe,  in  all  ths  varied  oceu- 
ot  life.  Deatined,  then,  is  Ihs  bonei  o(  the  back  an  to 
protect  so  Important  an  sppendsgs  of  the  brain,  and  to  support  the 
weight  of  the  bead  and  trunk,  speciBl  care  hai  been  taken  by  ths 
all-wise  CMator  to  comtruct  eadi  bone  with  luffioient  strength  for 
theas  purpoMa ;  we  oonieqnant^  find  the  b<msi  of  the  neck,  which 
have  the  leaat  wei^t  to  bear,  the  imallot,  and  that  they  gndually 

I  loins,  where  they  are  tl^ 

3k 


le  least  «rei|riit  to  beat 

e  in  iIm  down  tbe  b 


Iirgeat.     Each  b 
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a  back  is  bound  so  stFOOgly  by  liguneats  to 
iQs  one  &DOT8  and  beloff  it,  and  it«  flgace  i«  so  cooilTUctod  to  look 
into  the  sdjoiiiiDg  bones,  that  no  oommon  forct  wilt  diaunite  them : 
indeed,  lo  firmly  are  tlie  boDOS  of  the  back  bound  and  looked 
togetber,  that  a  foroe  sufficient  to  crush  the  body  of  the  bono  will 
■lone  Beparata  them.  A.  fracture  of  this  kind  is,  accordingly,  one  of 
tin  most  Barioua  socidents  that  caa  befal  a  man,  and,  in  tact,  dsatb 
„     _  moat  commonly  rerolta  from  it.    The  Terto- 

^'^  bra!  column  is  not  straight,  but  curved  in  three 

places,  as  shawn  in  jiff,  8.  At  a,  the  neck,  the 
spinal  column  lies  in  front  of  the  Tertical  line 
Xf;  at  &,  the  back,  part  of  the  column  sup- 
porting the  ahaulden  liea  behind  the  some 
line  ;  and  at  c,  the  loins,  the  column  again  lies 
in  front  of  it  Now,  it  may  be  imagined  by 
•ome  persona  that  this  curved  condition  of 
the  back  is  a  defect  and  a  source  of  weak- 
nesa,  bat  it  is,  on  the  cootrar?,  a  condition 
of  security  and  atrongth  j  for,  the  jars  inci- 
dental to  walking,  leaping,  and  heavy  blows, 
coming  vertioally  on  either  eitremitj,  are 
thus  transmitted  obliquely  through  the  whole 
.  column,  BO  that  much  of  their  Tiolenoe  is  loat, 
Moreover,  it  has  been  found  by  Euler  that  an 
elastio  rod,  when  slightly  curved,  vriil  bear 
upon  its  end  a  much  greater  weight  than  if 
■traight ;  and  if  the  number  of  small  curves 
be  three,  the  weight  it  will  sustain  will  be  the 
square  of  three,  with  one  added,  or  1  x  4,  that 
is,  16  times  greater  than  if  it  were  strught. 
Kow,-  if  we  may  consider  it  admiasibla  to  apply  thia  principle  to 
the  human  vertebral  column  in  bearing  a  bardeu  on  the  head  m  the 
erect  posture,  we  shall  see  that,  in  thia  posture,  a  man  is  capable  of 
earrying,  or  rather  supporting,  auoh  a  loaid  ai  would  almost  break  the 
back  in  a  prone  position. 

Ws  observe  that  the  bones  of  the  back,  or  vertebral  colomn,  are 
also  curved  in  the  lower  animals  j  but,  instead  of  forming  aevaral 
curves  in  oppoaito  directions,  aa  in  man,  it  forms  one  large  arc,  which 
b  convei  upwards,  when  the  spiue  of  Uie  animal  is  directed  horizon- 
tally. This  fonn  of  the  boqas  of  the  book  in  quadrupeds  is  oon- 
spiouous  in  the  JhtmituaOia  and  Padiydtrmala ;  for  instanoe,  in  tLe 
Rhinoceros  aa  isen  in  fg,  9,  Qie  whole  of  the  oolonm  tying  between 


X  and  y  Eonna  one  largo  arch  with  its  concftvity  directed  downwud* ; 
and,  ■■  each  bone  which  enters  into  the  composition  of  the  arch  ia 
hound  to  tha  adjacent  bones  by  ligament^  or  flbrons  oord  of  great 
strength,  any  force  or  load  laid  upon  the  back  of  the  animal,  in  its 
natuial  prone  position,  by  tending  to  bring  that  portion  of  the  spine 
lying  between  x  aud  y  into  a  straight  line,  tigbteus  these  oorda ;  and 
thus  the  spine  itaelf  is  capable  of  bearing  aa  much,  or  perhaps  more 
weight  than  the  Umbs  of  the  animal  could  carry  in  its  natural 
poaition :  but,  if  the  load  were  laid  on  tha  top  of  tba  spine,  instead 
of  aeross  ii^  on  the  supposition  that  the  body  of  the  animal  asaumod 
an  erect  posture,  tha  arch  of  the  back  would  inoreaae,  and  the  spine 
would  be  broken  In' tha  nma  load  which  it  would  easily  bear  when 
laid  across  it.  Hare,  then,  we  have  another  illuatration  of  a 
qoadruped  requiring  a  prone  podtion  derived  from  the  oonetitntion 
of  its  vertebral  column.  Independently  of  this,  if  we  were  to 
examine  the  relative  positions  of  the  jaints,  we  should  find  that, 
when  a  quadruped  is  placed  in  an  areot  posture,  a  vertical  line  passing 
tlirough  the  centre  of  gravity  of  the  head  and  the  axis  of  the  joint 
whioh  unites  it  to  the  trunk,  does  not,  and  cannot  pass  through  the 
centre  of  gnvity  of  the  animal,  G,  and  the  hip,  knee,  and  ankle 
joinis  at  ^e  same  time,  as  in  man ;  neither  can  the  horizontal  line 
X  {I  ba  brought  to  coiacide  with  the  vertical  line  ^  if" :  and,  that 
therefore,  the  erect  position  of  a  qnadruped  is  not  thai  of  least 
expenditure  of  muscular  action,  whioh  we  maintain  ia  the  position 
natural  to  every  animal  in  the  aot  of  standing. 

The  human  body  is  supported  during  pragression  on  one  or  both 
legs,  and  the  conditions  of  its  locomotdon  differ  trom  those  of  almost 
all  other  animajs.  We  may  observe  that  whan  looomotaon  takes  place, 
the  oantre  of  gntvity  of  the  body  must  be  lowered  from  the  position 
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in  whioh  it  is  found  when  atanding  perfectly  erect :  and  for  this 
purpose  the  legs  are  famished  with  three  joints,  die  fint  of  which 
connect  them  to  the  trunk,  the  saoond  i«  the  hiuge-joint  of  tba  knee, 
and  tha  third  is  the  ankle-joint,  tha  structure  of  which  partakes  of 
the  hing»-like  action  of  the  knee,  but  has  also  a  small  eitoot  of  lateral 
motion.  It  is  owing  to  the  pover  of  flexion  and  extension  of  tliele^ 
that  it  ia  possibla  to  oarty  tha  centre  ot  gravity  of  the  bodyalmost  u 
a  perfectly  horiaontal  line  and  with  a  uniform  velocity.  The  Ingth 
of  the  Jegs  in  man,  if  measured  teota  the  hip-joint  to  the  ground 
when  standing  ereet,  ia  found  in  moat  persons  to  be  greater  than  the 
length  of  the  rest  of  the  body  above  that  point.  Of  tha  three  joints 
of  the  leg,  the  flrat,  or  Mp-joint,  allows  it  only  to  move  forwards ; 
the  second,  or  knee-joint,  allows  it  only  to  move  backward ,'  and  tha 
third,   or  anklftjoint,  oithar  backwards  or  forwards,     la  Jig.  10  we 


Fit.  1!. 


obaerve  the  greatest  length  the  leg  can  assume  by  tba  complete 
extension  of  all  its  jaints,  this  length  being  the  distance  between  a, 
the  head  of  the  thigh-bone,  and  c,  the  convex  sur&ce  of  the  ankle- 
joint,  lafig,  11  WB  bava  tha  least  lezigth  of  tha  leg,  produced  by  tha 
simultaneous  flexion  of  all  the  jointa,  but  this  banding  of  the  leg  is 
evidently  much  greater  than  is  necessaiy  in  the  act  of  quickest  walk- 
ing, during  which  tha  bending  of  the  leg  is  aa  represented  in  fig.  12;  so 
that  the  range  of  motioa  in  the  sevenl  joints  of  the  legs  ia  greater 
than  ia  necessary  for  tha  common  purpoaas  of  walking,  but  is  cseentml 
to  eome  other  attitudes.  It  will  be  observed  that  the  length  of  tha 
thigh-bone  ia  nearly  equal  to  that  of  the  leg  from  the  knee  to  the 
'the  opposite  direetdona  in  whIcQi  Uu 


Tig.  It. 
hmha  move  upon  the  joints,  we  ore  anaUsd  to  perform  the  fbllowiif 
curious  funotion  ^— If  the  heel  be  >«sed  from  tba  ground  about  41  , 
so  that  the  body  rests  on  the  ball  of  the  fbot  ooly,  tha  osDtre  of 
linvity  may  bemadatodesoendin  a  vertical  Una  by  beo^ng  all  the 
■jointa  of  the  lega  aimultMuoaslj  (Jig.  13) :  >  rafentiea  to  ttue  Senn 
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'Will  ihow  how-thiB  is  aooompiiahed.  The  entire  raoge  of  the  knee- 
joint  hemg,  in  round  numbers,  144%  the  least  angle  that  can  be  formed 
oetween  the  leg  and  thigh  ie  86** ;  and  since  the  distcmoe  from  the 
hip-joint  to  the  knee  when  bent  is  equal  to  the  distance  from  the 
knee  to  the  ankle,  the  hipjomt  a  wUl  always  be  found  in  the  vertical 
line  X  y,  and  when  the  kiaeejoint  is  fully  bent,  that  is,  when  the  log 
and  thigh  are  inclined  at  an  angle  of  86%  eetoh  of  the  angles  at  the 
base  of  the  equilateral  triangle  ah  e  will  be  72"* ;  now,  the  utmost 
forward  range  of  the  leg  upon  the  ankle  is  only  31**,  therefore  the 
heel  must  be  raised  41*  in  order  to  throw  the  leg  sufficiently  forward 
to  make  the  angle  between  itself  and  x  y,  the  yertical  line  72%^  by 
which  means  the  point  a'  will  have  descended  to  the  lowest  possible 
position  in  that  hne.  This  is  a  property  peculiar  to  the  structure  of 
the  human  frame.  In  the  act  of  standing  both  legs  concur  to  the 
support  of  ^e  tmnk,  and  for  this  purpose  alone  there  is  a  considerable 
expenditure  of  force  employed  to  keep  the  centre  of  ^vity  of  the 
body  aboTe  the  ground ;  and  we  all  know  that  in  standing  for  a  oon- 
■iderable  length  of  time  great  weariness  is  experienced ;  and  although 
the  force  exerted  in  standing  is  less  than  in  walking  and  running,  it  is 
nevertheless  estimated  to  be  equal  to  the  height  of  the  centre  of  gravity 
multiplied  by  the  weight  of  the  body. 

In  walldng,  as  well  as  in  running,  we  may  divide  the  body  into  two 
portions :  firstj  the  portion  which  constitutes  the  burden  to  be  borne, 
consisting  of  Uie  trunk,  head,  neok,  and  arms :  and,  secondly,  that 
which  supports  the  burden,  and  propels  it  along,  consisting  of  the 
legs.  In  walking,  the  trunk,  with  its  appendages,  is  carried  forward 
on  the  heads  of  the  tiiigh-bones,  like  a  rod  poised  lengthwise  on  the 
tip  of  the  finger ;  and  we  know  that  if  the  finger  be  moved  onwards 
when  the  rod  is  poised  vertically,  it  will  fall  backwards,  and  that  it 
must  be  inclined  forwards  to  preserve  its  position  on  the  finger,  indeed 
its  inclination  must  be  very  nicely  adjusted  to  prevent  it  falling  as 
the  finger  moves  forwards,  and  this  inclination  must  be  greater  as  the 
movement  of  the  finger  is  increased ;  and  if  the  wind  moves  in  an 
opposite  direction,  a  still  greater  inclination  of  the  rod  becomes 
necessary ;  and  those  who  have  made  the  experiment  must  be  aware 
of  the  difiiculty,  unless  after  much  practice,  to  keep  the  rod  thus 
ba]anoed  from  odling.  Now,  the  human  body  is  balanced  on  each  leg 
alternately,  in  a  manner  precisely  similar  to  and  subject  to  the  same 
conditions  of  equilibrium  as  the  rod;  the  trunk  must  therefore  be 
inclined  forwards  during  progression,  and  its  inclination  must  be 
greater  or  less,  according  to  the  velocity  of  the  movement  and  the 
resistance  of  the  air.  It  is  for  this  reason  that  we  see  persons  inclin- 
ing their  bodies  very  much  forward  in  walking  against  a  strong  wind, 
and  almost  erect  when  walking  in  the  same  direction  as  the  wind. 
Bearing,  then,  these  principles  in  mind,  we  can  easily  understand  why 
it  is  that  every  movement  of  the  arms,  head,  neck,  and  trunk,  and 
every  position  of  the  legs,  require  a  simultaneous  movement  of  all 
the  rest  of  the  body  to  keep  the  whole  poised  on  the  heads  of  the 
thigh-bones  during  walking. 

The  measures  of  the  inclmations  of  the  trunk  due  to  different 
velocities  have  been  taken  by  Messrs.  W.  and  E.  Weber.  The  arms, 
being  attached  to  the  upper  part  of  the  trunk,  and  considerably  above 
the  axis  of  motion,  or  line  through  the  hip-joints,  and  being  more- 
over free  to  move  in  almost  every  direction,  except  in  that  which 
would  tear  them  from  the  body,  contribute  a  great  deal  towards  keep- 
ing the  trunk  in  a  state  of  equilibrium  on  the  legs,  and  thus  dispense 
with  that  large  amount  of  muscular  force  which  would  otherwise  be 
required  for  that  purpose  :  hence  in  walldng  we  observe  the  arms  in 
constant  motion,  osciUating  backwards  and  forwards  at  every  step,  and 
we  find,  on  more  closely  inspecting  the  order  in  which  they  move, 
with  respect  to  the  legs,  that  Whilst  the  right  leg  swmgs  forwards,  the 
trunk  is  turned  round  horiaontally  on  the  head  of  the  left  thigh-bone ; 
which  tends  to  advance  the  right  shoulder  before  the  left ;  but  this  is 
counteracted  by  the  right  arm,  which  swings  backwards,  and  by  the 
left,  which  at  the  same  time  swings  forwards,  and  the  combined  effect 
of  these  two  motions  is  tp  neutralise  the  twisting  of  the  upper  part  of' 
the  trunk  on  the  legs  during  each  step.  A  corresponding  effect  takes 
place  when  the  left  leg  swings  forwards;  so  that  a  good  walker  can 
move  without  any  sensible  twisting  of  the  body,  which  ijs  however 
generally  apparent  in  the  female  sex,  arising  from  the  greater  distance 
between  the  heads  of  the  two  thigh-bones  in  them  than  m  males.  The 
swinging  of  the  arms  then  is  attended  with  considemble  advantage; 
for  not  only  do  they  lessen  the  amount  of  muscular  exertion,  but 
give  a  greater  freedom  to  the  attitudes  assumed  by  the  trunk  in  walk- 
ing and  a  more  easy  style  of  movement,  and  a  graceful  gait  results 
from  their  well-regulated  oscillation.  When  the  arms  however  are 
made  to  describe  very  large  curves  externally  to  the  vertical  plane  in 
which  they  swing  naturally,  a  trick  which  youths  are  prone  to,  under 
the  erroneous  idea  of  thereby  addmg  tothe  manliness  of  their  appear- 
ance, the  effect  is  in  reality  extreme  awkwardness,  for  the  shoulders 
are  thrown  alternately  forwards,  and  much  muscular  strength  is 
wasted,  as  may  be  verified  by  any  one  who  tries  to  walk  in  this  manner 
for  a  long  time  and  at  a  rapid  pace.  .  ^   n 

In  wa&ing,  the  centre  of  gravity  does  not  move  m  a  pertpctly 
horiaontal  line,  but  is  raised  and  depressed  during  each  step.  Weber 
found,  by  an  apparatus  designed  for  that  purpose,  that  in  ordinary 
walking,  when  thTlenffth  of  the  step  takoi  was  2*39  feet,  tiie  mean 
elevation  and  depresnon  was  I'linoh,  and  this  quantity  of  vertical 


motion  was  vei7  nearly  the  same  whether  the  speed  was  increased  or 
diminished.  In  walking  on  the  ball  of  the  foot  the  mean  elevation 
and  depression  of  the  tnmk  did  not  exoeed  0*8  inch. 

We  have  already  mentioned  what  quantity  of  force  is  necessary  to 
be  expended  to  support  the  body  in  standmg;  but  ift  walking,  each 
leg  has  not  only  to  sustain  in  its  turn  the  whole  of  tKe  superincunk* 
bent,  parts,  with  the  additional  weight  of  the  swinging  1^  but  to 
push  the  body  forwards,  and  for  these  purposes  the  force  js  veiy  popr 
siderable.  The  resistance  to  the  forward  movement  of-  the  body  arisen 
from  the  friction  of  the  joints,  the  friction  of  the  sole  of  thef^ot  upon 
the  ground,  and  of  the  air,  but  the  principal  resistance  is  that  of-  iJif 
advanced  leg  when  it  reaches  the  ground. 

It  has  been  always  supposed,  until  a  very  recent  period,  by  those 
whose  business  it  is  to  study  the  structure  and  operation  of  the  several 
organs  of  animal  bodies,  that  the  swinging  of  the  legs  in  walking  and 
running  depended  on  the  action  of  the  muscles.  It  has  however  been 
discovered  by  Messrs.  W.  and  £.  Weber  that  the  leg  swings  after  it  has 
been  raised  from  the  ground  by  the  force  of  gravity  alone,  and  that  it 
obeys  the  same  laws  as  the  pendulum  of  a  clock.  In  fact  they  regard 
the  supporting  leg  as  the  substitute  for  the  weight  of  a  clock,  and  the 
swinfi^ng  leg  as  the  substitute  for  the  pendulum,  each  leg  exchanging 
its  office  successively.  We  have  here,  then,  an  illustration  of  the  con- 
nection between  the  laws  which  govern  the  solar  system  and  those 
which  govern  the  locomotive  actions  of  the  oigans  of  human  beings. 

Now,  as  the  leg  swings  according  to  the  laws  of  the  pendulum,  and 
moves  forwards  without  the  active  interposition  of  its  muscles,  we 
must  see  how  much  the  economy  of  the  power  which  is  destined  to 
enable  us  to  move  upon  the  earth  has  been  provided  for  in  the  forma- 
tion of  the  human  race ;  for  were  the  muscles  of  the  l^gs  employed  in 
this  movement,  their  force  would  soon  be  exhausted,  and  we  &ould 
be  able  to  move  over  a  very  limited  space  in  a  long  time. 

It  is  well  known  that  a  short  pendulum  will  vibrate  much  quicker 
than  a  long  one,  and  that  the  time  of  one  vibration  of  the  pendulum 
of  rU  clocks  is  regulated  upon  this  principle ;  but  to  be  more  precise, 
the  times  of  the  periodic  oscillations  of  any  two  pendulums  are 
respectively  as  the  square  roots  of  their  length.  By  applying  these 
principles  to  the  swinging  leg  of  a  man  in  walking,  we  can  easily  under- 
stand why  persons  with  short  legs  take  more  rapid  steps  than  persons 
with  long  logs,  and  why  males  and  females  rarely  step  together,  unless 
the  former  accommodate  the  length  of  their  step  to  the  time  of  the 
latter. 

Those  who  have  studied  the  theory  of  walking  have  found  it  conve- 
nient to  divide  the  time  of  a  step  into  two  portions,  namely,  that  in 
which  one  leg  and  that  in  which  both  legs  rest  on  the  ground ;  at 
least  this  arrangement  has  been  adopted  by  Borelli,  Weber,  and  Bishop. 
In  walking  it  is  necessary  that  there  should  be  at  least  one  foot  always 
on  the  ground,  and  there  is  no  instant  in  which  the  body  is  not  sup- 
ported either  by  one  or  both  legs.  In  running  the  case  is  different, 
as  we  shall  hereafter  see. 

The  period  wherein  both  legs  are  on  the  ground  is  shorter  than 
that  in  which  the  trunk  is  supported  by  one  leg  only.  During  the 
time  the  body  is  supported  by  one  leg  the  other  leg  swings  from 
behind  forwards ;  and,  being  again  placed  on  the  ground,  the  first 
interval  ends,  and  the  other,  namely,  that  in  which  the  body  is  sup- 
ported by  both  legs,  begins,  and  terminates  with  the  raising  of  the 
other  1^.  The  time  that  the  body  is  supported  by  both  legs  diminishes 
continually  as  the  velocity  is  increased,  and  when  it  vanishes  alto- 
gether, as  in  quickest  walking,  we  arrive  at  the  oonimon  limit  of  the 
quickest  pace  in  walking  and  the  slowest  in  running.  Thus  the  two 
states  in  which  the  body  is  supported  either  by  one  or  both  legs 
alternate  in  such  a  manner  that  one  begins  at  the  instant  the  other 
terminates;  and  it  is  found  by  experiment  that  only  in  very  slow 
walking  is  the  time  wherein  both  logs  are  on  the  ground  equal  to  half 
that  in  which  one  only  supports  the  body. 

We  will  now  endeavour  to  illustrate  the  preceding  remarks  by  means 
of  a  diagram.    In  Jig,  14,  which  may  be  conceived  to  be  a  horizontal 
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plane,  let  us  suppose  the  upper  series  of  lines  to  represent  the  left 
leg,  the  lower  series  the  right,  the  straight  lines  the  leg  resting  on 
tho  ground,  the  curved  the  leg  swmging,  and  the  letters  a,  h,  Ac.,  to 
denote  the  different  periods  of  movement  in  walking.  During  «  both 
legs  ore  resting  on  the  ground,  and  at  the  beginnmg  of  b  the  left  leg 
ri^es  from  the  ground,  and  swings  forward  until  c  commences,  when 
both  legs  are  again  on  the  ground.  During  d  the  right  leg  in  its  turn 
rises  and  swings  from  behind  forwards,  whilst  the  trunk  is  supported 
on  the  left  leg,  represented  by  the  upper  straight  line.  At  a  both 
legs  are  again  in  contact  with  the  earth ;  at  6'  the  left  leg  again  nsea 
in  its  turn,  and  swmgs  as  before ;  and  thus  the  two  legs  alternate  their 
offices  in  succession.  We  observe  that  the  period  a,  in  which  both 
legs  are  on  the  ground,  is  about  half  of  b,  during  which  tho  left  leg  i« 
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oadllatiog,  and  the  figure  is  cotuequantly  an  illiutnifcioii  of  very  alow 
walkiiig,  agreeably  to  what  has  been  already  mentioned.  It  ahonld 
also  be  remarked  that  b,  the  period  of  swingings  is  the  middle  of  the 

space  ^,  b,  ^,  which  together  coostitate  a  single  step.    In  J^.  15  an 

outline  of  the  human  skeleton  is  represented  in  twelve  positions  as 
designed  by  Professor  Weber,  on  a  sotla  of  one-tenth  the  natural  size 
of  man.  The  simultaneous  relative  positions  of  the  head,  trunk,  and 
legs  are  preserved  at  each  of  these  twelve  instants,  as  viewed  through 
a  revolving  optical  instrument  like  a  strob^wope,  which  has  been 
adapted  for  this  purpose  by  Stampfer.  By  means  of  this  instrument 
the  consecutive  positions  of  the  trunk  and  legs  may  be  taken  at  very 
minute  intervals  of  time,  a  subject  of  great  importance  to  the  sculptor 


desoitbed.  This  excellent  figure  is  necessarily  oomplioated  owing  to 
the  number  of  pontions  depicted^  but  it  is  easOy  undentood  if  stodM 
with  the  attention  it  deserves. 

In  very  slow  walking  the  centre  of  gravity  is  borne  along  in  a  more 
elevated  position  than  in  quick  walkmg ;  indeed,  whatever  tends  to 
elevate  the  centre  of  gravity  tends  also  to  decrease  the  velocity  of 
walking ;  for  the  length  of  the  hindmost  leg,  which  is  nearly  the  same 
in  all  paces,  is  equal  to  the  square  root  of  the  sum  of  the  squares  of 
the  hmght  of  the  centre  of  gravity  from  the  ground,  and  of  the  lengt2i 
of  the  step ;  and  consequently,  the  shorter  tne  step  the  greater  is  the 
height  of  that  centre,  and  vice  versA  This  is  observable  in  corpulent 
persons,  and  in  porters  bearing  burdens  on  the  head  and  shoulders ; 
the  sdentifio  law  being  thus  confinned  by  expezienoe. 


>> 


and  painter  of  animals,  but  which  under  ordinary  circumstances 
oould  not  be  aocompUshed.  In  fig,  15  the  numbers  1|  2,  8  show  the 
light  leg  on  the  ground,  and  the  left  log  swinging  in  advance  of  it, 
just  before  it  reaches  the  earth  at  the  end  of  the  step  seen  at  number  4. 
The  numbers  5,  6,  and  7,  which  are  omitted  to  prevent  confusion,  are 
the  successive  positions  of  the  two  legs  resting  on  the  groimd  before 
the  next  step  commences  with  raising  we  right  leg :  during  this  period 
the  centre  of  gravity  moves  forward,  and  vie  rignt  leg  when  raised  is 
as  it  were  \A  behind,  and  is  found  in  the  position  of  number  8. 
Numbers  9, 10,  and  11  show  the  successive  positions  of  the  right  leg 
■winging  bdiiind  the  left;  and  12,  li,  14  its  positions  when  it  overtakes 
and  passes  the  left  leg,  ujitil  it  reaches  the  last  position,  number  15, 
which  corresponds  wiUi  the  number  1  of  the  othd:  Icjg,  as  above 


In  slowest  waUdng,  the  swinging  log  passes  through  a  less  curre 
than  in  quick  walking.  In  >^.  16  we  observe  the  leg  is  placed  on  the 
ground  in  advance  of  the  vertical  line  passing  through  the  head  of  the 
thigh-bone ;  and  as  a  vertical  line  passmg  through  the  centre  of  gravity 
falls  behind  the  base  of  support,  the  posterior  leg  cannot  be  lifted 
from  the  ground  until  the  swinging  leg  has  partially  swung  back  again 
into  a  vertical  position.  Duringthis  ^od,  both  legs  being  on  the 
ground,  the  time  of  the  step  is  a  muTimnm^  because  the  duration  of 
a  step  oonaiBts  of  the  time  employed  by  the  swinging  leg  in  describing 
its  curves  and  the  time  wherein  both  legs  are  on  the  ground,  both 
which  quantities  increase  as  the  velocity  diminishes.  In  this  case  the 
straight  Unes,  a,;S|^.  14,  have  the  greatest  relative  length  with  respeol 
to  the  curred  lines,  i. 


60ft 


LOCOMOTION  OF  ANIMALS. 


LOCOMOTION  OF  ANIMAL& 


606 


Fig.  16. 


In  qoidcart  walUng,  the  adyanood  foot  xwcheB  the  grotmd  in  the 
▼erticail  line  which  penes  through  the  heed  of  the  thigh-bone^  as  in 
fg,  17.  Here  the  centre  of  graTity  bein^  entirely  supported  by  the 
forward  1^,  the  hinder  leg  is  in  a  condition  to  rise  fix>m  the  ground 
the  instant  the  other  reaches  it»  and  the  time  wherein  both  1^  are 
simultaneonsly  on  the  groond  Iwcomes  evanescent.  K  the  joints  of 
the  legs  did  not  poBseoB,  as  we  haye  seen,  a  considerable  firmdom  of 
motion,  we  ahould  not  be  enabled  to  vary  our  speed  as  we  now  do, 
because  as  the  length  of  the  step  increases  the  height  of  the  centre 
of  gravity  decreases ;  and  to  accomplish  the  latter,  the  forward  leg 
must  be  mudi  more  bent  when  it  reaches  the  ground  than  in  slow 
walldng^  as  seen  inj^  16  and  17,  the  ydocity  of  the  man  in/^.  16  being 
Uttlemorethaaone-half  of  thatinjC$kl7.    It  is  also  in  coDsequence  of 

Wj.  17. 


the  power  we  possess  of  bending  the  logs  that  we  are  enabled  to  move 
the  centre  of  gravity  nearly  horisonta&y,  and  thereby  to  move  with 
a  much  greater  velocity  than  we  could  do  if  our  Umbe  were  inflexible ; 
for  a  man  with  inflexible  wooden  legs  is  restricted  from  walking 
beyond  a  velocity  within  very  small  limits,  however  great  may  be 
his  muscular  power.  For  example,  when  a  man  is  walking  with 
wooden  legs,  as  in  jig»  18,  the  centre  of  gravity  describes  small  ares  of 
a  circle,  of  which  each  leg  is  alternately  the  radius.  Now,  acoording 
to  Dr.  Younff,  If  the  velocity  could  be  sufficiently  great  to  create  a 
centrifugal  force  exceeding  that  of  gravity,  each  leg  would  be  raised 
from  the  ground  immediately  after  touching  it,  which  would  oonstitote 
running ;  for  in  walking  the  body  is  alwavs  supported  either  by  one 
or  two  \»^\  and  suppoeing  the  inflexible  leg  to  be  three  wet  In 


length,  the  centrifcigal  force  would  become  equal  to  that  of  gravity 
when  the  velocity  in  walking  became  equal  to  that  which  a  heavy  body 
acquires  in  fidling  through  half  the  length  of  the  leg,  or  one  foot  and 
a  half,  which  is  very  nearly  ten  feet  in  a  second,  or  seven  miles  in  an 
hour.  •  This  then  is  the  extreme  limit  of  velocity  which  a  man  could 
reach  with  wooden  legs,  or  with  legs  whose  joints  have  been  rendered 
useless  by  disease ;  but  in  reality  he  cannot  move  with  anything  like 
this  speed,  because  he  must  place  his  swinging  leg  on  the  groimd  as 
much  before  the  vertical  through  his  centre  of  gravity  as  the  other 
leg  is  behind  it,  and  therefore  lus  steps  must  be  very  short,  and  taken 
at  a  greater  mechuiical  dlBadvantage  than  in  the  dowest  walking  of 
ordinaty  persons.  In  consequence  of  the  flexibility  of  the  legs^  the 
path  taken  by  the  centre  of  gravity  undulates  without  forming  any 
abrupt  angles  during  its  elevation  and  deprearion,  as  seen  in  J^.  20, 
where  the  actual  path  resulting  from  the  flexibility  of  the  Umb  is 
delineated ;  whilst  in  fig,  19  we  see  the  abrupt  manner  in  which  the 
centre  of  gravity  moves,  and  the  curves  begin  and  terminate ;  and  we 
can  readily  in^agine  the  jars  to  which  the  trunk  would  be  subject  in 
locomotion  if  the  legs  were  destitute  of  joints  at  the  knee  and  ankle. 

rip.  18. 


Fig.  19. 
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The  greatest  velocity  with  which  a  person  can  walk  (unless  by  an 
enormous  expenditure  of  muscular  action,  which  could  not  be  main- 
tained) is  when  the  time  of  a  step  is  equal  to  half  the  duration  of  the 
motion  of  the  swinging  leg ;  that  is,  ^e  time  which  eh^Mes  from  the 
raising  of  that  leg  until  it  is  again  placed  on  the  ground,  having 
described  half  its  arc  of  oscillation,  the  hind  leg  during  the  same  time 
pushing  the  trunk  sufficiently  forward,  so  that  the  centre  of  gravity 
may  be  vertically  over  the  base  of  support,  as  in  fig,  17.  Himce^  if 
we  suppose  the  leg  capable  of  describing  its  arc  freely  in  *780  of  a 
second,  the  least  time  of  the  step  will  be  i'SO  divided  by  2,  or  *875  of 
a  second.  When  the  swinging  leg  is  flrst  raieed  from  the  ground  the 
trunk  propels  the  head  of  the  thigh-bone  horizontally  forwards,  and 
commtmicatee  a  retrograde  motion  to  the  lower  extremity  of  the  leg 
in  the  direction  of  the  tangent  of  the  curve  in  which  the  leg  oscillates. 
This  retrograde  force  tends  to  retard  the  movement  of  the  leg  forward, 
and  would  materially  lengthen  the  time  of  a  step,  but  the  leg  being  at 
the  same  time  bent^  and  consequenUy  shortened,  to  allow  it  to  swing 
freely  above  the  ground,  its  movement  is  thereby  as  much  accelerated 
as  the  retrograde  action  tends  to  retard  it^  and  the  result  is  Uiat  the 
leg  swings  in  the  same  time  as  if  these  accelerating  and  retarding 
influences  did  not  exist  The  velocity  in  walking  then,  in  the  same 
person,  depends  on  the  time  taken  in  wi^Vi'ng  each  step,  and  on  the 
length  of  the  steps;  and  both  of  these  are  again  dependent  on  the 
height  at  which  the  centre  of  gravity,  or  the  heads  of  the  thigh-bones, 
are  carried  above  the  ground ;  for  as  the  height  of  the  latter  dimi- 
nishes the  length  of  the  step  is  increased  and  the  time  of  the  step  is 
decreased,  and  vice  versA.  The  velocity  of  walking  in  different  indi- 
viduals* depends  greatly  on  the  relative  proportions  of  their  framework, 
and  on  the  vi^^o^  of  tneir  muscular  system ;  but  it  must  be  borne  in 
mind  that  it  is  always  the  hind  leg  which  has  the  work  to  accomplish, 
and  by  throwing  it  into  the  required  position,  and  regulating  its 
extension,  the  speed  may  be  adjusted  to  the  figure  of  the  individual. 
It  is  indeed  owing  to  the  dimensions  of  the  several  organs  concerned 
in  locomotion,  and  to  the  habit  of  the  individual  in  applying  them, 
that  each  person  has  a  step  peculiar  to  himself,  so  that  the  very  sound 
produced  by  the  contact  of  the  foot  with  the  ground  is  sufficient  to 
enable  us  to  recognise  the  approach  of  individuids  with  whom  we  are 
familiar  long  before  we  see  them.  Compared  with  numerous  species 
of  the  lower  animals,  the  velocity  of  man  in  walking  is  very  inferior. 
The  best  constituted  persons  are  incapable  of  acquiring  a  speed  of 
little  more  than  five  miles  in  an  hour ;  and  even  at  this  rate  of  motion 
they  are  quickly  exhausted.    Our  expenditure  of  muscular  power  for 
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the  aecompliahment  of  eveij  step  is  yery  great,  even  when  walking  on 
a  perfectly  horizontal  path;  but  it  becomes  much  greater  when 
ascending  inclined  surfaces,  such  as  climbing  the  sides  of  hills  and 
mountains.  Under  these  circumstances  the  speed  is  diminished,  and 
the  muscular  power  is  expended  in  raising  the  body  upwards.  X)uring 
this  period  the  number  of  respirations,  as  well  as  the  number  of  pul- 
sations  of  the  heart  in  a  second,  augments,  and  a  feeling  of 
languor  and  fatigue  communicates  to  the  pedestrian  the  convic- 
tion that  he  has  done  as  much  work  as  his  system  will  sustain 
without  danger  of  over-fatigue  and  too  gi'eat  a  prostration  of 
strength — a  condition  from  which  it  often  takes  a  long  time  to 
recruit.  On  tbe  other  hand,  a  due  exercise  of  muscular  action 
in  walking  is  necessary,  as  we  have  already  seen,  to  the  healthy 
and  vigorous  play  of  the  several  organs  of  the  human  body. 

We  now  come  to  consider  Running.  The  object  of  calling 
into  action  the  locomotive  oi-gana  as  we  employ  them  in  running 
is  to  acquire  a  greater  velocity  than  can  bo  attained  in  walking, 
investigation  it  is  found  that  tbe  same  motions  of  the  body  recur  after 
each  double  step  as  in  walking.  In  ruuuing,  the  time  of  action  is  divided 
into  two  periods,  in  one  of  which  tbe  body  is  supported  on  one  leg, 
and  in  the  other  it  is  not  supported  on  either,  and  this  constitutes  the 
principal  difference  between  running  and  walking ;  for  in  the  latter 
the  body  is  always  supported  either  by  one  or  both  legs. 

Let  us  now  consider  the  motions  of  the  legs  in  miming,  as  we  have 
before  done  in  walking,  and  for  that  purpose  let  us  trace  their  action 
from  the  beginning  to  the  end  of  a  step.  When  the  hinder  leg,  on 
which  the  trunk  was  supported,  having  been  extended  to  its  greatest 
length,  is  raised  from  the  ground  and  begins  to  swing  forv^u*d,  we 
observe  that  the  foremost  leg  has  not  yet  reacbed  the  ground,  so  that 
both  legs  are  found  swinging  at  tbe  same  time  during  a  portion  of  the 
step.  When  the  foremost  leg  reaches  the  ground,  which  it  does  in  a 
vertical  position,  tbe  trunk  is  supported  on  it,  and  the  hinder  leg 
continues  to  oscillate  forwards,  whilst  the  supporting  leg,  having 
turned  on  the  ball  of  the  foot  as  on  a  pivot,  becomes  stretched  to  its 
extreme  length,  and  is  in  its  turn  raised  from  tbe  earth  before  the 
swinging  leg  has  reached  it ;  and  when  the  latter  is  placed  on  the 
ground  and  is  fully  elongated,  so  as  to  be  on  the  point  of  rising  again, 
a  double  step  has  been  accomplished,  the  single  step  evidently  ending 
at  the  moment  when  the  other  leg  reached  the  corresponding  position. 
The  effect  of  both  legs  swinging  simultaneously,  though  for  a  very 
short  period,  is,  that  in  running  the  duration  of  the  step  is  less  than 
the  time  of  the  half-oscillation  of  the  leg,  whilst  in  quickest  walking 
it  just  exactly  equals  it,  and  in  slow  walking  it  is  greater  than  this 
semi-oscillation.  Tbese  effects  will  perhaps  be  made  more  intelligible 
by  the  annexed  /^-  21,  whei-e  a  represents  slow  walking,  the  strught 

Fig.  21. 


takes  place,  and  the  time  in  which  the  leg  is  resting  on  the  graand  is 
shorter  tban  that  in  which  it  hangs  suspended  from  the  tmnk. 

We  will  now  illustrate  these  periods  by  a  diagram.  In  Jig.  22  lei 
the  upper  line  represent  the  motion  of  the  left>  and  the  uziider  line 
that  of  the  right  leg,  in  the  act  of  running,  the  curved  portions  b^ng 
the  periods  of  the  leg  swinging  in  the  air,  and  the  itraight  portions 

Fi»  22. 


tbe  periods  of  its  resting  on  the  ground,  which  periods  are  defined 
by  the  cross  lines.    The  numbers  1,  0,  denote  that  one  or  neither  of  tlie 
legs  is  on  the  ground.    The  line  between  the  first  spaces  1  and  O,  at 
the  lefb  end  of  the  figure,  indicates  the  beginning  of  a  step  oorree- 
ponding  with  the  description  already  given,  that  is,  the  instant  when  tha 
left  leg  is  nused  from  the  ground,  and  before  the  right  has  reacbed  it. 
.   We  observe  that  the  chords  of  the  curved  lines,  which  repreeeni 
the  periods  whilst  the  legs  are  swinging,  are  sensibly  longer  than  the 
straight  lines ;  and  if  we  remember  that  the  resting  1^  riaes  from  the 
earth  before  the  other  touches  it,  we  at  once  see  ti^at  it  conld  not  be 
otherwise ;  and  it  also  follows,  from  the  same  reason,  that  the  stnug^i 
lines  showing  the  portion  of  the  step  when  tbe  leg  ii^  on  the  ground 
must  be  equidistant  from  the  extremities  of  the  corves  respectively 
opposite  to  them. 

In  running,  the  square  of  the  length  of  the  extended  leg  is  eqoal 
to  the  sum  of  ^e  squares  of  the  horizontal  space  described  by  the 
centre  of  gravity  during  the  time  tbe  one  leg  r^its  on  the  ground,  apd 
of  the  height  of  the  centre  of  gravity  from  the  plane  of  motion  at  the 
end  of  that  time. 

When  the  forward  swinging  leg  reaches  the  ground  at  the  end 
of  each  step,  it  must  be  in  a  condition  to  receive  the  falling  trunk, 
and  be  prepared  to  project  it  from  the  ground,  to  swing  again  in  the 
air ;  for  this  purpose  the  centre  of  gravity  must  be  in  the  vertical  line 
parsing  through  the  head  of  the  thigh-bone  and  foot;  for  if  the  centre 
fell  behind  this  line,  the  runner  would  fall  backwards ;  and  if  before 
it,  he  would  fall  forwards.  Such  being  the  law  which  is  found  to  regu- 
late the  attitude  of  the  body  and  leg  in  running,  it  is  a  matter  of 
considerable  importance  that  artists  should  understand  this  principle, 
together  with  all  the  other  laws  by  which  the  locomotion  of  man  and 
animals  is  governed.  It  was  in  oonsequenoe  of  Ids  beingignorant  of,  or 
:  not  attending  to,  these  laws  that  some  of  Flazman's  figures  were  drawn 
so  unlike  the  rcudity,  which  is  the  more  to  be  regretted  because  his 
drawings  of  the  hunum  figure  are  considered  as  studies  by  young 
artists.  We  give  an  illustration  of  this  in  Jig.  23,  which  represents  a 

Fig.  23. 


r)rtions  of  the  line  being  the  times  when  both  legs  are  on  the  ground; 
represents  quickest  walking,  wherein  each  leg  succeeds  the  other  in 
swinging  without  interruption ;  and  c  running,  wherein  one  leg  begins 
to  swing  before  the  other  has  finished  swinging.  The  forces  which  are 
employed  in  running,  like  those  of  walking,  consist  of  extension, 
gravity,  and  resistance. 

We  are  not  able  to  propel  the  centre  of  gravity  horizontally  in 
running,  though  the  undulations  are  found  by  observation  to  be  less 
than  in  walking ;  for  it  is  clear,  tbat  as  soon  as  both  legs  are  lifted 
from  the  ground  it  must  fall  during  some  portion  of  the  time  it  is 
unsupported,  and  so  form  a  series  of  curves.  If  the  legs  were  inflex- 
ible the  centre  of  gravity  would  describe  a  series  of  carves  as  in  fig.  18. 
Tlie  movements  of  the  body  in  walking  and  running  more  nearly 
resemble  each  other  according  as  the  times  wherein  both  legs 
are  on  the  ground  in  the  former  case,  and  both  legs  are  in  the  air  in 
the  latter,  are  diminished;  and  the  limit  to  which  each  of  these 
motions  continually  approaches  is,  when  tbe  body  is  never  without 
support,  but  that  suppoi't  is  never  more  than  one  leg.  As  the  resist- 
ance of  the  air  to  the  motion  of  the  body  is  greater  in  running  than 
in  walking,  tbe  trunk  is  more  inclined  in  the  path  of  niotion,  to  keep 
it  in  a  state  of  equilibrium. 

In  order  to  find  tbe  amount  of  the  vertical  undulations  of  the  body 
in  running,  the  Messrs.  Weber  viewed  the  runner  through  a  telescope 
adapted  for  the  purpose.  They  estimated  the  undulations  of  the  body 
to  be  from  three-fourths  of  an  inch  to  an  inch  and  a  quarter,  and  the 
time  of  a  step  to  be  from  one-fifth  to  one-fourth  of  a  second ;  of  this 
time  the  body  swings  freely  in  the  air  one-tenth,  and  falls  one-fifteenth 
of  a  second.  If  we  calculate  the  space  through  which  the  body  falls 
in  the  same  time  by  the  law  of  falling  bodies,  it  will  be  found  that 
the  centre  of  gravity  descends  about  eight-tenths  of  an  inch. 

It  has  been  seen  in^.  14,  tbat  in  walking,  the  period  during  which 
the  trunk  is  supported  is  longer  than  that  in  which  the  leg  whilst 
Bwingiog  is  supported  by  the  trunk.    Now,  in  running,  the  reverse 


man  in  the  act  of  running,  where  the  line  add,  which  passes  throu^ 
the  centre  of  gravity,  lies  ifar  behind  the  foot  (6),  the  base  of  support, 
and  being  therefore  unsupported,  the  man  would  fall  backwards.  Id 
fact>  no  person  can  be  in  the  position  of  Flaxman*s  figure  whilst  in 
the  act  of  running  without  falling  to  the  ground.  The  same  &ult  is 
observable  in  fig.  24,  another  of  Flaxman's  designs,  intended  to  repre- 
sent a  man  just  on  the  point  of  running :  the  Itue  through  the  centre 
of  gravity  falls  behind  the  foremost  foot^  and  consequently  if  tht 
hinder  1^  be  raised,  the  man  must  inevitably  tumble  baiokwards. 

In  running,  the  length  of  a  step  increases  much  mors  rapidly  thss 
the  time  of  it  decreaaesi,  and  hence  we  chiefly  gnin  by  passmg  orer  s' 
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greater  tpAoe  in  a  given  time.  Measrs.  Weber  found  that  when  the 
time  of  the  step  was  C'SOl,  the  length  waa  about  1  foot^  and  when 
ihe  time  waa  diminished  to  0''*268,  the  leneth  of  atep  waa  about 
5  feet»  ao  that  with  a  decreaae  of  only  thirty-tiiree  thooaandtha  of  a 
second  the  velocity  increaaed  by  more  than  a  fiTe-fold  proportion.  In 
fact  the  time  of  a  atep  in  running  differa  acaroely  in  a  perceptible 
manner  from  that  of  quickest  walking,  it  being  nearly  equal  in  both 
cases  to  the  duration  of  a  aemi-oaoillation  of  the  leg. 

Running  requirea  a  yastly  greater  expenditure  of  muscular  foroe 
than  waUung,  and  cannot  be  long  maintained  without  completely 
ezhauating  the  atrength. 

It  appears  that  a  man  named  Jackson  aome  years  ago  ran  a  mile  in 
4  minutes  and  54  aeoonda,  ao  that  he  pasaed  over  rathflr  more  than 
18  feet  in  a  aeoond,  or  at  the  rate  of  12*3  milea  in  an  hour,  a  velocity 
very  rarely  exceeded. 

Leaping,  Springing,  or  Jumping.— -In  leaping,  the  object  to  be  attained 
IB  different  m>m  that  of  running.  In  the  latter  we  aim  at  fatVi^g  the 
longeat  atep  in  the  leaat  poaaiUe  time,  but  in  the  former  we  want  to 
take  the  longest  possible  steps  without  regard  to  their  duration,  and 
the  longer  the  atep  the  greater  will  be  the  time  in  taking  it.  In  leap- 
ing with  both  lagp  at  the  same  time,  aa  in  figi,  25  and  26«  there  must 

Figs.  25  and  26. 
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be  a  pause  between  eaoh  step,  and  this  is  not  resorted  to  as  a  mode  of 
progression,  but  rather  to  accomplish  a  single  step  of  g^reat  length ; 
for  the  expenditure  of  muscular  action  is  so  enormous,  that  a  suooea- 
abn  of  steps  with  both  l^ga,  alternately  resting  on  the  ground  and 
lifted  from  it  together,  is  rarely  had  reconrae  to,  except  for  such 
purposes  as  leaping  across  rivulets  or  narrow  ohasms,  desoending  abrupt 
iax&oeSffto. 

When  the  object  in  view  is  to  maintafa  a  mesa  nnifoRn  progressive 
motko  by  leaping,  the  legs  intercfaazige  their  offices  alternately  as  in 
naming.  The  step  in  leaping,  like  that  in  nmning,  may  be  divided 
into  two  periods,  during  the  first  of  which  one  leg  rests  on  the  ground, 
npports  the  body,  and  propels  it  upwards  and  Ibrwards;  and  daring 


the  second  period,  both  legs  swing  in  the  air  simultaneously.  The 
undulations  of  the  centre  of  gravity  are  greater  in  leaping  than  iu 
walking  or  running,  in  consequence  of  the  body  being  projected  higher 
into  the  air,  whereby  the  swinging  leg  is  enabled  to  pass  beyond  the 
vertical  line  through  the  centre  of  gravity,  and  to  perform  Uie  whole 
of  its  arc  of  oscillation  before  it  is  placed  on  the  ground ;  whereas  in 
running  it  is  arrested  at  the  instant  when  it  arrives  at  the  vertical 
position;  and  this  constitutes  the  principal  difference  between  the 
two  motions. 

If  we  begin  the  step,  as  in  running,  at  the  moment  when  the  hinder 
leg,  being  fully  stretched,  projects  the  trunk  upwards  and  forwards, 
and  itself  quits  the  ground,  we  find  the  other  leg  still  swinging,  which 
it  continues  to  do  for  a  much  longer  time  than  in  ininning ;  after  the 
latter  has  reached  the  earth,  it  rotates  round  the  ball  of  the  foot,  and 
from  being  in  an  oblique  position  in  front  of  the  body,  it  comes  into 
a  similar  one  behind  it,  the  two  extreme  oblique  positions  forming 
equal  angles  with  the  vertical.  The  first-mentioned  leg  has  been  aU 
this  time  swinging,  and  so  continues  after  the  other  has  left  the  ground, 
and  at  length  it  comes  to  the  earth  obliquely,  and  rotates  into  the 
position  with  which  we  commenced  our  description. 

As  the  swinging  leg  is  suffered  to  perform  an  entire  oscillation,  it 

follows  that  the  duration  of  the  atep  is  greater  in  leaping  than  in 

running,  but  in  consequence  of  the  greater  length  of  the  step,  the 

velocity  in  the  former  is  not  so  much  less  than  in  the  latter  aa  might 

have  been  expected.    For  example,  let  us  suppose  the  length  of  the 

step  in  running,  as  is  found  by  experiment,  to  be  5  feet^  and  the  time 

of  the  step  to  be  0"'268^  also  the  length  of  the  step  in  leaping  to  be 

6'485  feet,  the  oorreaponding  time  of  which  is  0''*404,  then  the  velocity 

5*  6'485 

in  running  will  be  to  the  velocity  of  leaping  as  — ---  to    —--»  or  as 

1  to  0'718.  Thus  we  observe  the  velocity  of  leaping  to  be  less  than 
that  of  running,  both  being  estimated  at  the  greatest  speed;  but  then 
in  leaping,  the  steps,  being  taken  in  greater  time,  do  not  excite  the 
pulsations  of  the  heart,  or  increase  the  number  of  respiratory  move- 
ments so  much  as  in  running ;  and  persons  when  fatigued  with  running 
find  that  if  they  wish  to  relieve  the  respiratory  and  arterial  systems 
without  materially  slackening  their  speed,  they  can  accomplish  this 
object  by  converting  the  running  into  a  leaping  movement,  better  than 
by  converting  the  quick  into  a  slow  running. 

It  is  found  much  safer  to  descend  the  sides  of  steep  hills  with  rapi- 
dity by  means  of  small  leaps  than  by  running,  because  in  the  former 
the  foot  may  be  placed  on  and  pressed  against  the  ground  in  advance 
of  the  trunk,  and  so  arrest  its*  motion  and  prevent  the  body  from 
falling  to  the  ground,  which  cannot  be  done  in  running. 

The  movement  in  leaping,  being  of  all  the  foregoing  motions  most 
under  control,  is  varied  by  the  peculiar  manner  in  which  the  step  is 
made,  and  is  therefore  not  so  susceptible  of  accurate  demonstration 
as  those  of  walking  and  running. 

The  laws  which  regulate  the  locomotion  of  man  admit  of  mathe- 
matical anolvsis,  and  those  of  walking  and  running  axe  found  to  be 
as  fixed  as  those  which  gavem  the  aolar  sytsem. 

Having  given  an  outUne  of  the  mechanism  by  which  the  human 
race  perform  their  movements  from  place  to  place  by  means  of  their 
locomotive  otgans,  and  having  also  detailed  the  leading  principles  by 
which  these  movements  are  effected,  we  shall  now  turn  our  attention 
to  the  means  and  methods  by  which  the  locomotion  of  animals  inferior 
to  man  in  the  scale  of  oiganisation  is  performed.  It  will  be  convenient 
to  take  in  succession  the  lower  animals  in  classes  as  grouped  by  zoolo- 
gists, and  beg^n  with  those  which  are  most  nearly  allied  to  man.  It 
is  true  that  by  this  arrangement  we  shall  have  to  pass  from  bipeds  to 
quadrupeds,  and  trace  our  steps  back  again  to  bipeds ;  but  these  objec- 
tions will  not  embarrass  our  subject,  as  would  tiie  grouping  together 
of  animals  of  widely  different  classes  whose  organs  of  motion  are  very 
difflimilar,  although  thev  perform  movements  which  involve  some  of 
the  laws  conmion  to  each.  In  following  the  plan  already  indicated, 
we  arrive  at  a  group  of  animals  which  excite  no  common  degree  of 
interest  in  the  minds  of  zoologists,  namely,  the  Qucuirwnanek  If  we 
take  a  glance  at  the  solid  bony  framework,  as  represented  in'figt.  27, 
28,  29,  we  shall  at  once  see,  without  being  acquainted  with  anatomy, 
that  the  general  outline  is  nearly  the  same  in  all  the  figures,  and  that 
there  are  many  parts  in  common,  or  having  bones  of  similar  figures, 
in  each  of  the  three  skeletons.  Upon  closer  inspection  however  we 
shall  perceive  that  some  bones  are  conunon  to  the  three :  some  have 
additional  bones,  such  as  an  extra  pair  of  tibs ;  other  bones,  again, 
are  common  between  J^«.  27  and  28, 27  and  29,  and  28  and  29.  On  com- 
paring heads  in  figa.  80,  81,  and  32,  we  observe  that  the  face  and  jaws 
are  much  more  extended  anteriorly  in  the  chimpanzee  {fig.  81)  than 
in  man  {-fig,  80),  and  that  they  are  still  further  prolonged  in  the  orang- 
outan  (fig.  82) :  the  proportion  in  each  may  be  obtained  by  taking  in 
each  case  the  length  of  the  lines  x  y.  We  see  also  that  the  forehead 
is  lower  and  the  head  flatter  in  the  orang,  and  still  mors  so  in  the 
chimpanzee.  The  head  of  each  turns  by  a  lunge-joint  on  a  pivot  at 
y;  and  in  the  erect  position  the  dirtance  o{  x  y  ia  least  in  man* 
greater  in  the  chimpanzee,  and  greatest  in  the  oraog :  and,  as  the  foro» 
necessary  to  support  the  head  in  standing  erect  is  proportional  to  the 
weight  of  the  parts  multiplied  by  their  distance  from  the  axis  of 
motion  in  the  dirsotion  of  these  lines,  it  follows  that  the  power 
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to  support  tbe  boul  is  leBsl  in  idhi,  and  gnutot  In  ths  onmg-ontan. 

Aguo,  we  Ma  tb*t  the  proportiaai  between  the  Isofcth  of  the  amu 
and  Isn  ve  difFareat  in  eaui ;  the  arnu  ue  longest  in  proportion  to 
the  height  in  the  orsng,  ahorter  in  the  chimpuizse,  and  abortMit  in 
man.  The  lege  are  longest  in  man,  leaa  in  the  orang,  and  least  in  the 
ebimpaniee.    In  the  orang  we  obeerre  that  the  anna  nearl;  reaoh  the 
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and  tonu  inwMcU,  and  the  ontar  margin  of  tbt 
foot  only  prenaa  the  gronnd. 

In  man  the  heel  prajeds  a  cMuddanhle  diitanee  behind  the  axis  of 

motion  in  the  ankle-joui^  and  mtAm  aa  a  powerful  lever  In  raiaing  the 
weight  of  the  bod;  on  Uie  tiMi,  whereaa  the  bone  of  the  heel  is  shartat 
in  tue  ohimpaniae,  and  sbortett  in  the  orang ;  alio  in  e 


ground  In  i 
enrree,  but 

whidi  ii,  tl 
line  x'x,  anc 
intbeeroct 


[SkatalBM  at  tini  and  HonkeTf.] 
the  ipine  baa  tbive  natnral 


Tic.  n,-~Ons|.0(it*ii. 


rtanding^  ^^^  that  in  m 

in  the  other  two,  there 

tiat  the  head  ii  thrown  forwardi  in  front  of  the  Tertical 

1  the  beadi  of  both  orvng  and  ahimpaoiee  are  mpported 

podtiou  at  a  mechanical  dlaadvantage,  proportions  to  the 


tiie  inward  direction  of  the  lolea  of  ibt  fiMt  in  the  latter  antwol^  the 
mniolea  aot  on  the  heel  with  leaa  eflbot  than  in  man ;  added  to  whidi 
the  muacles  which  raiae  the  body  oo  the  foot  are  ranch  amaller  and 
weaker  than  in  man.  But  the  greatest  peouUari^  in  the  binder 
exb«mltiea  of  the  ohimpaiUM  and  onng-ootao  latitat  tiM  inner  toe  o 


Ktoond,  or,  owing  to  ita  arohed  fignre,  the  weight  of  the  whole  body 
U  equally  diatribuM  orer  it ;  but  m  Uie  Bhinnmniwe  and  orang  the 


the  foot  ia  attaohad  In  an  oblique  manner,  ao  a*  to  more,  like  a 
thumb,  i&adireotionaxomitria  to  that  of  the  other  toes;  wlierd>y  the 
foot  in  these  animala  answers  the  double  purpoae  of  a  foot  and  a 
hand.  In  the  performance  of  the  latter  funotion,  the  iuTaraion  ol  the 
■ole  of  the  foot,  wbioh  oUtruata  plaotigrado  moremen^  tendj  to 
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perfact  Hm  orgtn  u  ta  imtnunsot  of  prelwiunoii,  and  ad^jto  it  tor 
dimbiiig  tmm.  Thui  w«  find  theM  «"'"»«<«  ktb  andoirad  wiUi  fonr 
hand* ;  utd  baVM  their  gmeria  name  of  Quatfntmana.  Tha  Uiubi, 
being  UiiiH  oiguiiiied,  ma;  be  used  eiUier  u  tluMe  of  bip«d>  or  of 
quadrupeds  during  progreoioD.  When  tha  1^  only  are  emplored  in 
locomoUoD  on  the  ground,  they  obey  many  oC  the  eame  laws  aa  tiioae 
of  man,  and  the  reader  la  referrsd  to  the  account  given  of  them  in  the 
preceding  part  of  thii  artiole  for  the  general  princdplea ;  but  the 
mechaniml  atruetQre  of  the  chimponaee  and  orang-outan  Tanders  their 
gait  peculiar,  and  their  power  of  prograeaion  on  two  lege  ii  inferior  to 
that  of  man.  We  obaarre  amongit  the  higher  ordara  ot  Quadnunaaa 
that  in  walking  tlie  long  arm  of  the  onng  ii  fiaqnentlj  plaoed  on  the 
ground  to  prerant  the  trunk  and  head  of  theaa  animall  from  EaUing 
forwardi.  Thii  it  chieflj  owing  to  tha  single  omre  of  the  apine 
having  ita  concari^  anterior^,  the  atbot  of  which  ia  to  throw  the 
ahoulden  and  head  forward*,  ao  that  tha  weight  of  thrae  orgica  £alli 
in  front  oC  the  vertical  line  paning  through  the  jointa  on  iriiich  the 
lege  moTB.  The  muBDlei  of  the  legi  of  the  Qaadrumana  having  far 
leas  power  than  in  man,  they  walk  more  feebl;,  and  their  bent  figure 
ciiea  them  tha  attitude  whioh  ii  auumed  during  decrepit  old  age  in 
the  human  nee.  If  we  deaoend  further  io  the  acale  of  spaciea,  wa 
find  aome  of  the  Qiuufmniana,  *uoh  u  tha  Oa-^ipilhtinu,  fumiahed 
vith  long  taila.  The  tail  in  this  order  of  aonkeya  ma;  be  conaidered 
as  a  fifth  organ  of  locouiDtiDn,  and  ii  of  ceseatial  lervica  in  the  act  of' 
Glimbing.  The  atran^itb  of  the  tail  in  eome  epeoiM  ia  luffioimit  to 
enableSie  animal  to  luapend  ila  solid  weight  to  llie  limba  of  tree^ 
laaviug  tha  handa  nearlj  free  to  perform  man;  of  the  offioea  neoasaiT 
in  proomring  food,  and  ollffii  to  enact  performancea  aooompanied  wiUi 
griioacaa,  for  which  man;  of  the  maakvjt  are  remarkable.  Few  of 
the  monkayi  bdow  the  orang-utan  waUc  on  tha  lower  extremitiM 
alone,  but  the;  move  on  their  four  armi  Meatial;  like  quadrapada,  ai 
tbo  Bed  Howling  Uonke;  in  fy.  3S.    The  lamun,  perhaps  never 
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BU 


paooliar  oonatruotion.  Destined  like  hizii  to  move  In  the  liz,  Uudr 
akaleton  ia  adapted  in  conformity  to  that  purpoae.  The  bonea  are 
light,  the  body  small,  the  anoa  aod  fingen  greatly  developed,  to 
afford  a  great  number  of  polnta  for  the  attachment  of  the  delicate 
membrane  of  which  tha  wing  is  partly  composed,  as  may  be 
obaerredinthe  annexed  figure  (31)  of  the  Sbort-EaradBat^  The  band 
of  Uia  bat  rotates  outwards  and  inwards  like  the  wing  of  a  bird, 
so  that  whan  the  wing  is  folded  the  little  Soger  lies  on  the  amaller 
bone  of  the  fore  arm.  The  thumb  is  not  included  in  the  membrane 
of  the  wing,  but  proiecta  beyond  its  margin,  where  it  forms  a  hook 

4nw  }in')AiTja  nn    tn    nV.imriK        Thi>    fftlir    ntl (vuwd IflC    f^DCFArS 


ground.  The  toes,  termiaating  in  aharp  olawa,  are  wall  adaDted  fi 
grasping  elevated  objecta,  to  wiiioh  the  animal  suspends  Itnlf  in  ■ 
inverted  position ;  by  this  means  it  oan  saail;  launch  itself  into  the  air 
—  the  slightest  alarm. 


ita  prey  o 
>  taken  o 


Bid  HowllDi  UoDkej. 


attempt  to  walk  erect,  and  they  are  lea  capable  of  doing  so,  by  their 
organisation,  than  the  htgbn  ordera  of  Qaadramana.  Now,  although 
the  monkey*  are  denied  the  erect  attitude  and  power  of  moving  aa 
bipede,  like  man,  stilt  tbey  move  with  great  facility  ss  quadrupeds, 
thus  diatribnting  the  weight  of  the  bod;  on  four  pillars  of  support, 
instead  of  two ;  beiidea  whioh,  by  means  of  their  four  hand*,  they 
can  climb  treea  with  a  facility  and  precisian  which  would  oausi  " 
moat  agile  aobool-bo;  to  despijr  of  outstripping  them  even  ft 
instant.  The  long  arms  of  tha  gibbons  enable  them  to  pass  from 
to  tree  with  wonderful  rapidity,  so  ttuit  if  they  are  inferior  to  m 
bipeds,  tbey  outstrip  him  in  moving  in  woods  of  such  denuty  that 
impediments  present  themselves  at  almost  every  step,  and  of  such  a 
nature  as  tends  to  obstruct  the  progress  of  tlie  pedestrian.  Indeed 
tbe  coDTeraion  of  the  foot  into  a  tjand  in  these  animals,  instead  of 
being  a  sign  of  degradation,  iiaa  been  asserted  by  soma  foreign  natu- 
nliats  to  be  no  proof  of  inferiority  in  a  zoological  point  of  view ;  and 
in  anpport  of  thia  opinion  it  ia  said  that  in  certain  districts  (as  tha 
Ixodes  of  Aquitaine)  the  peaaanU,  who  obtain  their  livelihood  by 
oolleeting  tbe  resin  of  tbe  Pima  laarUima,  and  who  are  termed 
'icainiers,'  acquire  a  power  of  opposing  the  great  toe  to  tha  others  like 
a  hinder  thumb  ;  but  on  this  subject  Professor  Owen  remarks,  that 
"  supposing  tbe  extent  of  the  motion  of  the  great  toe  to  be  sutBcisntly 
increased  by  constant  hahita  of  climbing,  or  in  coonaation  with  a 
oongenital  defect  of  the  upper  extremities,  atill  it  does  not  appear 
that  tha  OB  calcis  (that  is,  the  bone  of  the  heel),  or  other  bones  of  the 
foot,  liave  lost  an;  of  the  proportions  which  so  uneiringly  distinguish 
man  from  tbe  ape."  Indeed,  whether  we  tiuri  our  attention  to  the 
figure  of  tha  bead,  the  length  of  tbe  arms  and  legs,  the  structure  and 
figure  of  tbe  spine,  cr  more  espedoily  to  the  conformation  of  the  foot 
or  band  io  man,  compared  with  those  organs  in  the  Quadmaana,  we 
see  diSennoes  which  at  once  (at  least  in  tbe  eye  of  the  zoologist) 
distinguish  man  from  the  highest  of  tbe  lower  -ni»n»l«  j  and,  if  these 
charsoters  are  prominent  in  the  frvnework,  atill  mora  oonspieuous  are 
the  mental  qualities  which  elevate  and  dietinguish  man  &r  above  all 
other  beings  inhabiting  thia  eartb. 

The  Bat.  [CHUBOFTiajt.}— Bats  pteaeot  looomoliva  organa  of  a  veiy 
v*i^  sm.  Div,  ToL.  m. 


As  the  bat  is  inoapable  of  chasing  snd  capta 
ground,  and  ita  food  is  chiefly  oomposed  of  i 
1*ing,  it  nqnirea  the  attainment  of  a  much  greater  velod^  of  move- 
ment than  It  would  be  able  to  aoeompli^  by  means  of  its  lower 
extremities,  were  the;  even  much  stronger  tlum  they  arst  It  boa, 
tbatefore,  been  fumiahed  with  a  peonliar  apparatus  adapted  to  aerial 
prognaaion.  The  pnnmplea  of  its  locomotion  may  be  beat  elodied  in 
connection  with  the  locomotion  of  birds.    [FLTHfa.] 

Quadrupeds.— The  movement*  of  quadrapeds  differ  In  ptiadple 
from  thoBs  of  bipeds,  and  alio  from  thoae  of  hexapods  (Insects). 

In  all  quadrapeds  the  axis  of  the  trunk  ie  directed  more  or  lea* 
hoiiBontoll;,  the  angle  of  inclination  depending  ohiefi;  on  tha 
difHsrenoa  between  the  length  of  the  anterior  and  posterior  extremities 
In  soma  «"im»l« — tha  giraffe,  for  instanoe — tbe  fore  legs  are  the 
longeaL  and  the  axis  of  the  trunk  incbnee  upwards ;  in  oUiers,  snob 
aa  3m  hare,  grayhound,  and  eapeciall;  the  jerboa  and  kangaroo,  the 
binder  limbs  preponderate  in  length:  the  axis  consequently  (snp- 
poaing  tbe  animal  to  stand  with  the  four  fact  on  the  ground)  incline* 
ontanorl;  downwards.  The  difference  between  the  lengths  of  th* 
anterior  and  posterior  limba  prodooea  a  very  senaible  effect  on  the 
movements  of  such  animals. 

Id  quadruped*  tha  weight  of  the  body  is  transmitted  to  the 
ground  by  means  of  their  four  legs,  but  we  shall  find  on  txamioatioa 
,  that  tbe;  do  not  all  bear  an  equal  shafe  of  tha  burden,  and  that  Um 
different  species  present  a  diversity  of  structure  which  inQuenoe* 
their  movements  ver;  peroeptibly.  In  the  elephant,  for  example,  th* 
legs  are  nearly  straight,  a  conformation  which  anoblea  the  ammal  to 
support  the  mass  of  ita  body  with  the  greatest  mechanical  advantage : 
but,  great  aa  it  is  well  known  to  be,  the  strength  of  the  bones  and 
muscles  of  its  lege  is  far  from  being  in  proportion  to  the  mas*  of  its 
bod;  when  compared  with  that  uf  man;  smaller  quadrupeds;  and 
we  conBei|uentlv  find  that  the  speed  of  tha  elephant  is  not  propois 
tional  to  its  bu^ 

Quadrupeds  move  thur  four  1<^  either  singly  and  suoceadvel;, 
or  in  vanous  orders,  which  cOTTsapond  with  the  difibrant  valooitiea 
of  the  auimaL  These  different  kmds  of  movement  of  the  legs  ara 
known  under  the  terms  vralkicg,  trotting,  galloping,  and  laa^ung. 

Aa  everybody  is  fsmiliar  with  the  horse,  we  shall  select  that  animal 
to  illustrate  the  manner  in  which  tbe  locomotion  of  quadrupada  in 
general  is  effected.  The  subject  possesses  more  or  less  interest  to 
most  persons,  yet  of  the  millions  of  people  who  ore  in  tbe  daily 
habit  of  seeing  Uie  horse  in  motion,  bow  very  few  consider  the  means  by 
which  the  movement  of  that  valuable  animal  are  performed.  Let  na 
sappoae  the  bone  to  be  standing  on  its  four  l^a,  as  injl^.  35,  number  4, 
and  that  it  commences  the  walking  step  by  moving  iu  left  bind  leg, 
as  in  number  1 ;  this  having  been  advanced  and  placed  on  the  ground, 
the  right  fore  leg  is  next  raised  and  advanced,  aa  in  number  3,  and  having 
been  placed  on  the  ground,  the  right  hind  leg  performs  a  similar 
movement,  and  the  1^  of  the  animal  are  in  the  position  nombar  S ; 
lastly,  the  left  fore  leg  is  advanced,  and  plaoed  in  the  poaition  ot 
number  4.  These  four  movements  complete  tha  step,  and  during  tha 
seriea  the  centre  of  gravity  of  the  animal  paasea  over  a  aan«aponding 
space.  This  ia  the  order  in  which  nearly  all  quadrupeds  move  their 
legs  in  slow  walking!  but  some  authors  do  not  coincide  in  thi* 
statement  amongst  whom  is  Borelli,  who  has  figured  the  hone  aa 
moving  both  the  legs  ou  the  same  aide  at  once  in  walking,  as  soma 
horaeaara  taught  to  do  in  the  amble,  and  aa  tha  giraSb  is  known  to  da 
nsturally. 
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A  little  coniidentian  will  dur  up  Kba  emi  into  irhtoh  Boralli 
and  othen  Iibtb  falleii  rsspeotiiig  the  hone.  It  will  ba  obunsd 
tima  the  fongoing  itatAment  that  tlia  left  hind  lej;  moTea  flnt ;  the 
right  fare  leg  BNOnd ;  the  right  hind  1%  third  ;  and  the  left  fbre  leg 
faarth.  Now  if  we  da  not  anoljas  this  older  of  motion  from  ita 
cotnmeiioemeDt,  we  coay  eaaily  he  deoeired ;  for  in  walking  b7  a  hone, 
the  two  lega  appear  indeed  to  more  together  on  t^a  Bame  aide,  but 
this  ariaea  ttom  the  oontinnitr  of  the  aeriea  of  moTemeDta,  which  we 
Snd  begins  with  the  left  hind  la^  and  tenninates  with  tiie  left  foCe 
Leg ;  the  morsmant  of  the  right  fore  leg  being  in  like  manner 
fallowed  hj  that  of  the  right  niad  lag ;  which  oontinuity  at  move- 
ment^  if  not  carefQll;  diaaiitninatod,  givM  an  impmaioa  that  the 
M  both  legs  on  the  nme  aide  aiiaultuieoual;. 

._  i__..u — --le  horae  more*  ita  IBO  inpsinuua, 

will  be  railed  the  inataot  Uioae  dei 
nated bj  ad reaoh  the  groond.  On 
tb*  other  hand,  whan  the  lag*  b  >  are 
raised  before  the  lega  a  d  T«Mlt  ^a 
gionnd,  there  la  a  minute  interval 
during  irtiioh  all  the  lege  are  rabed 
above  the  groimd  at  the  aame  time. 
In  trotting  each  leg  morei  rather 
more  frequently  in  the  moM  period 
of  time  than  m  walking,  or  nearly 
aa  S  to  G.  But  the  valooi^  aoquired 
by  moving  the  len  in  pain,  inateid 
of  cooaeoatively,  depenaa  on  the  eir- 
oamitanea  tha^  in  trotting,  eaoh  leg, 
reeta  on  the  groond  a  abort  Ume,  and  Bwjnga  during  a  long  one;  iriiilat 
in  walking  raoh  leg  awinga  during  a  short  period,  and  nrts  during  a 
compantively  long  one;  In  walking,  the  trunk  oioillBtas  latenll;, 
whereai  in  trotting  it  iiiHlutjj  Tertioall; ;  but  in  eaoh  of  theas  kiada 
of  movement  than  appewi  to  be  a  alij^t  moUon  of  the  trunk  of  the 
animal  both  lataralty  and  verdcally. 

It  ma;  be  obsened  that  the  vertical  line  tnTeraing  the  base  of 
lupport  paaaee  through  the  hone  in  auoh  a  mumer  aa  to  leave  by  Car 
the  greater  part  of  the  weight  of  the  bod;  to  be  supported  by  the  two 

The  Gallop. — In  galloping,  tiie  horse  adopta  three  diSerflnt  method! 
of  uaing  ita  organx  of  locooiation,  whiob  are  diatinguished  b;  the 
namber  and  the  order  in  which  the  feet  mcb  the  ground. 

Fint  order  of  Holion. — When  a  horse  beeina  to  gallop  on  the  right, 
the  left  hind  leg  reaches  the  ground  first ;  the  right  bind  leg  and  left 
ibre  lag  oext  follow  at  the  aama  time,  and  the  right  fore  1^  liasti  This 
ia  called  the  gallop  of  three  beata. 

SeooDd  order  at  Uotion.— If  the  four  legs  reasb  the  ground  in  suo- 
oeaaioa,  the  left  hind  foot  reaohea  the  ground  fint,  tiie  right  hind  foot 
second,  the  left  fore  foot  third,  and  Uie  right  fore  foot  fourth.  This 
ia  the  gallop  of  four  beats,  sometimea  denamiiiated  the  canter.  This 
order  of  movement  ia  not  adapted  for  great  speed,  but  is  an  agreeable 
motion  in  riding  on  horseba^  for'  ladies,  or  for  gentlemen  who  ride 
laiily  or  badly. 

Third  order  of  Uotion. — In  this  kind  of  action  the  horae  moves  the 
legs  in  the  same  order  aa  in  trotting ;  that  is,  the  left  hind  and  right 
fore  feet  reach  the  gnund  simaltanauusly,  then  tbe  right  hind  and 
left  fore  feet.  This  in  the  order  in  which  the  feet  move  m  racing,  and 
wlunever  the  greatest  speed  i*  inquired.  It  is  called  (he  gallop  of  two 
baat& 

Leaping. — In  leaping,  the  hone  raises  the  fore  legs  from  the  ground, 
and  projeeta  the  body  upwards  and  forwards  by  the  hind  legs  alone. 
It  is  well  known  that  tbey  leap  rivulets,  hedgei^  and  dit(£ea  with 
great  eaae^  even  nnder  the  burden  of  heavy  riden ;  but  to  Maom|diih 
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enenifitun  of  musonlai  aotlan  must  be  rmoired ; 
whigh  prodnoe  the  eSbot  act  at  a  great  medanical 
disKlvantAge. 

Horse*  whioh  an  oonstitnted  for  great  speed  have  the  afaonlder- 
joint*  direoted  at  a  ooniiderable  angle  with  the  arm.  S^tbell  has 
given  the  relative  proportiona  of  tlw  savenl  parts  of  the  skelebm  of 
the  oelc^mtsd  raos^rsa  *  Eolipsa,'  together  with  the  angles  of  inclina- 
tion and  rangs  of  motion  bekn^ing  to  Hie  Jcdnts  of  tlieUga.  Accord- 
ing to  U*  Moonnt,  that  horse,  when  galloping  at  liber^,  and  at  its 
greateat  speed,  passed  over  twwitT-flve feet  at  each  step :  thssesbrides 
were  taken  tm  and  a  half  times  in  a  aeooitd,  being  at  tAe  nte  ^  aboDt 
ftnir  miles  in  six  minntes  and  two  aecmds,  or  tarij  milss  in  an  boor 
and  twenty  seeonds. 

Thoae  quadmpeds  are  beat  adapted  aa  beasts  of  burden,  or  to  take 
long  and  often  rapeated  jonm^i,  which  have  the  anterior  and  posterior 
limfaaof  neari;  equal  length,  soch  for  instones  OS  the  horse,  ass,  oamel, 
and  msn;  other  animals,  and  these  have  also  the  power  of  »sc«ading 
and  desonidtng  hills  irith  eaae  and  safet;.  But  aueh  is  not  the  case 
with  thoss  quMmpeds  in  whidt  the  length  of  the  antorior  and  posterior 
extremities  is  Mmaiksblv  disjvoportionata.  The  har^  for  example, 
has  ths  hinder  Ism  mnoh  longer  than  the  anterior  onss;  the  oonse- 
quenoe  of  whloli  Is  that,  whsn  pnranad,  it  can  often  outstrip  the 


sentB  the  same  oonfbrmation.  In  the  jerboa  and  kangaroo  the  lengtli 
of  the  poatetior  leg*  predominates  axoeedingly  over  that  td' the  witeriDr, 
and  their  mode  of  progresiion  is  efihotad  ^  a  snanassion  of  leaps  pro- 
dneed  b;  the  nmnllonsons  action  of  their  hinder  extremities.  When 
pursued  the  jerboa  is  said  to  oLear  nine  feet  at  each  leap,  mud  so 
rapidl;  that  the  Cossacks,  though  mounted  on  the  fleetest  horses,  are 
unable  to  overtake  it  In  {hose  leaps  the  body  Aiea  throogh  the  sir 
with  the  legs  inclined  backwards,  aa  in  jtjr.  BT,  number  7> 

F1C.ST. 


In  the  kangaroo  the  length  of  the  hind  legs  is  nearly  double  that 
of  the  fore  legs,  whioh  is  a  disproportion  far  too  great  to  permit  then 
to  move  with  Uia  some  advantage  as  other  quaampeds.  Whsn  ttie 
kangaroo  rests  on  its  four  legs  the  head  and  trunk  inoline  to  the 
ground,  se  seen  in  number  8.  They  uauall;  sit  on  the  two  haunohe^ 
using  the  tail  aa  the  third  leg  of  a  tripod,  as  in  number  6. 

Amongst  the  Aininantia,  the  deer  and  the  antelopes  ore  beautifall; 
organised  for  speed ;  but  a*  they  move  on  the  same  prinoiples  as  the 
bone,  we  need  not  stop  to  dwell  oo  them. 

It  ma;  be  remarked  that  those  animals  whioh  ore  lesst  furoiahed 
with  the  means  of  defence,  and  ore  least  proteotad,  are  often  endoved 
with  the  greatest  speed  of  motion,  such  as  the  here,  antelope,  deer. 
&C.  On  the  other  nand,  the  lion,  tiger,  leopani,  and  camivoraui 
quadmpeds  which  are  endowed  with  great  strength,  have  not  the 
speed  of  the  abovo-mentioned  animal*.  This  shova  that,  with  the 
same  number  of  looomotive  organs,  the  speed  of  an  animal  depends  on 
other  conditions  bssidss  mere  strength.  The  struoture  of  the  several 
joints;  the  reUtive  lengtii  of  the  different  portions  of  the  limbs; 
the  proportion  which  the  length  of  the  limbs  bean  to  that  of  the 
body;  the  angular  disposition  of  the  limbs  with  respeottoeach  other; 
the  distances  at  which  the  muscles  act  witii  respect  to  the  axes  of  the 
joints ;  all  concur  to  modify  the  speed  of  on  enimal,  independently  of 
its  mosoular  power. 

Birda — As  birds  are  constituted  for  three  kinds  of  locomotion,  that 
ia,  in  air,  in  vrater,  and  on  dry  laod,  it  is  obvious  that  they  must  have 
otgons  adapted  for  these  several  kinds  of  progreeaion.  Their  arms, 
which  form  the  wings,  are  not  organised  to  be  employed  for  prehen- 
BLon,  as  in  man,  or  for  moving  on  them  in  the  manner  of  quadrupeds. 
Birds  are  easentioUy  bipeds  when  moving  on  solid  surfsces ;  and  as 
ths  feet  of  turds  ore  so  constituted  that  the  toea  only  reach  the  ground 
the;  may  be'dsnominated  Digitigiadp  Sipoda 
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I  that  the  hekd  iomj  he  el*Tst«d  or  dsprened  wi^out 
duigsr  of  iti  fidling.  Those  portdom  ot  the  body  dtwlad  in  front  of 
tiie  leg!  tend  to  dcpram  tike  head  towards  the  grocmd,  and  tliaea 
Kitnated  bvhind  the  legs  tend  to  taiM  the  head  in  the  oppoaite 
cUrsotio)];  the  wsif^t  of  thsee  parta  baiiig  equal  keepi  the  bodf 
tnlanoed  on  tha  hsadi  of  the  thig^-bonee,  whiah  an  not  only  the 
points  of  mppoTt  of  tha  body,  tint  likawiee  tha  asia  of  motion  on 
irhioh  ths  bodytoma. 

Wa  obWTve  in  moat  birds  which  moTS  entirely  on  tiie  land,  anoh  aa 
the  tnricey,  pheasut,  partridge,  and  numeroua  othen,  that  the  axis  of 
the  body  is  inclined  to  the  horizon,  the  head  being  the  moat  elevated 
portion  of  the  whole  animal.  As  a  line  passing  thiongh  the  heads  of 
the  thigh-bones  is  (ha  axis  od  vhiob  tha  body  movea  and  is  supported, 


that  tha  beam  of  a  weighing-machine  is  made  to  turn  on  a  pirot ;  snd 
that  if  unequal  veigbta  be  attached  at  tiie  extremities,  as  loaded 
■calea,  for  instance,  the  arm  will  be  deprcased  in  the  direction  of  the 
greatest  weight,  and  the  aim  on  the  opponte  side  of  the  beam  will  be 
eleTated ;  bat  if  ths  weights  be  equal  the  beam  will  remain  stationuy. 
Now,  the  body  of  the  bird  is  poiaed  similarly  to  the  beam  and  weights; 
and  It  is  muiaus  to  obeerrs  the  methods  by  which  the  eqaillbriiun  of 
the  body  on  the  legs  is  maintuned. 

Tha  head  of  the  bird,  being  placed  at  the  axtremi^  of  the  nook, 
which  in  many  speotaa  is  Tary  long  and  mobile,  aeto  as  a  weight 
placed  at  tha  and  of  a  long  lever,  whose  length  is  the  distaaoe  of  the 
tkead  tana  the  axis  already  mentioned,  about  which  tha  body  of  the 
animal  tuim.  Sow,  as  tha  distance  of  the  head  is  varied  by  every 
change  In  the  direotjon  of  the  neck,  the  meehaoieal  eStct  a  t£e  aama 
as  the  ahorlaning  or  lengthening  of  one  arm  of  the  beam  of  a  weighing- 
maahine  would  prodoM ;  that  u,  tha  force  inutvasss  in  proportion  to 
the  inoreaaed  lengtb,  and  viae  venL  The  vertabtw  of  birds  are 
firmly  j<Hiisd  togeUwr,  and  do  not  move  on  eaoh  other  M  thay  do  in 
man  tad  in  qnadmM^  ■<>  1^^  the  animal  oannot  twiit  and  torn  ila 
body  on  itealf  to  ajjost  the  bonk  on  its  legs,  and  it  la  only  at  the 
extremities  of  the  tnink  that  the  parts  are  moveable.  The  tail  when 
spread  out  like  a  £ui  fomishee  a  luge  surfaoe  to  strike  the  air,  and  In 
this  mamiN'  Ha  action  is  important  to  some  birds  when  walking,  aa  is 
vary  oonapiooona  in  the  moorhen  and  others.  Tha  head,  neok,  and 
tail  then  are  tiie  parta  employed  in  keeping  the  tmok  of  the  bird 
poieed  on  its  I^s  in  anoh  a  manner  that  it  can  ataod  very  steadily,  and 
walk  and  ran  without  falling ;  thus  we  observe  that  whilst  the  animal 
movea  the  head,  neck,  and  tul  are  in  oonstaat  motjon.  Tha  length  of 
the  legs  varies  oonaidBrably  in  diSarent  kinds  of  birds,  and  controls 
the  vuodty  of  their  movements  very  sensibly,  as  does  also  the  mode 
in  which  the  lags  are  employed,  (^anas  and  herons  whilst  walking 
swing  one  leg  partly  round  the  other,  that  is,  one  leg  in  swinging 
deaoribaa  a  portion  of  a  drde  around  tha  other  wliioh  is  resting  □□ 
the  gniond.  The  OraHatora  are  famished  with  long  legs,  which 
being  destitute  of  feathers  an  well  calculated  for  walking  in  water  and 
for  making  long  strides  in  search  of  food.  There  are  many  other 
birds  whiek  move  one  leg  at  a  time,  whilst  the  other  supports  tha 
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flnches,  and  others,  do  not  move  the  legs  alternately,  but  aimultaf 
oeoualy,  perfoming  a  auooetaicn  of  small  leaps.  Tiaa  mode  of 
progresaion  14  ooinmon  to  birds  which  are  furnished  with  very  ehorb 
legs,  a  droamitantie  which  would  make  the  step  eicessivriy  short  if 
pnformed  by  moving  the  legs  alternately  in  the  ordinary  manner. 
Bvaa  this  method  however  does  not  enable  them  to  advance  with 
much  celeri^,  and  on  the  least  alarm  thay  adopt  the  more  ready  and 


much  celeri^,  and  on  the  least  alarm  thay  ac 
effectual  mode  of  escape  by  taking  vring. 

In  the  parrel,  cuokoo,  and  woo^Mokar  the 
are  turned  backwards  ijg.  3S), 
a  structure  which  enables  thsee 
birds  to  grasp  objects  in  the 
manner  of  a  hand.      B^ 
means    also     thay    havi 
power  of  climbing  trees  with 
great   facility,    duriog    which 
action  the   tail    is  frequently 
emploved  to  aid  in  keeping  the 

ttmUff.  aa. 


intenal  ti 


Fi«.  JS^-Tsot  o(  Woodpeolier. 
is  of  the  body  in  a  vertical  pwution. 


Fig.  as. — Orteo  Woodpeoker, 

Some  birds,  such  as  the  oatrieh,  emu,  or  cassowary,  are  not  endowed 
with  the  power  of  fltght,  the  weight  ot  the  body,  compared  with  the 
eiae  of  the  wings,  being  too  great  to  enable  them  ia  sustain  themselves 

I  length,  a  conatrustion  which 


a  fleetest  Arabian  hone. 


Fig.  M.— HoaU 

diiringashort  period  bj  both  legs,  and  during  alouger  period  Wane; 
but  if  the  biid  adopts  a  very  rapid  pace  the  body  is  aupportvd  by  one 
'  '  at  a  time,  as  one  1^  rises  the  instant  the  other  reat^es  the 
;   but  at  no  period  of  walking  an  both  legs  raised  at  the 
it  ftom  w  grotmd,  oa  that  would  oonstitute  miming  or 

d^  moh  M  blMkUids,  spHrows,  Um  wimia  Undi  of 


leg  only  at  a 
ground;   but 

bopping. 


Next  in  six*  and  Speed . 

in  Australia  the  speed  exceeds  that  of  the  swiftest  greyhound,  and 
the  length  of  their  l^s  is  veiy  considerable. 

In  fast  walking  the  hinder  leg,  having  been  extended  to  its  greatest 
Imgth,  is  raised  the  instant  the  head  of  the  thigh-bone  in  the  forward 
lag  oomes  vertically  over  the  foot,  and  the  position  of  the  two  te^p  J| 
the  momsnt  the  hind  1^  is  about  tc  *"  — ■— '  1-  "'■i>  <■''•'  thin- 


o  be  raised  is  noh  that  ttiv 
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k)  thftt  tbe  height 
_  tho  leDgth  ot  the 

•llcnded  lag  baing  giTen  the  iBngth  of  the  >tep  may  ba  fonnd.  In 
Tiry  quick  rtuuung  the  formrd  leg.  which  aupporta  the  bodf ,  U  mnch 
bant,  and  the  eautn  of  granty  <^  ths  bod;  broaght  DCBrer  to  tha 
pound.  Thia  ia  naBoaaary  in  OTder  to  aooompliah  the  grateat  langth 
of  at«>  in  the  laait  portion  of  time ;  the  tune  of  each  atep  ii  alio 
dimiiuahed  in  nmning  by  the  hind  leg  being  niaed  befora  the  foiwird 
MM  raaohea  the  graond,  ao  that  the  hmd  leg  performa  a  portion  of  its 
•n  of  oaoillation  whilat  the  bod;  movea  throogh  the  air  nnmpparted 
b;  eitlnr  leg,  and  the  bird  ia  thua  alteniately  aapportad  b;  one  lag 
during  a  abort  period  and  left  altogatbar  onanppoited  by  either  leg 
during  a  longer  period,  ai  in  man. 

A*  ire  find  tW  the  (»trich  in  apeed  eicela  tha  hoiae,  and  the 
caaaowar;  the  gn;hoiind,  which  are  reckoned  among  the  awifteat  of 
qoadropeds,  we  at  onoe  perceiTO  that  theee  birds  do  not  require  the 
aid  of  their  winga  to  nue  them  in  ths  air  in  order  to  escape  from 
Iheir  enemies ;  and  if  the  intelligence  of  the  ostrich  were  in  pro- 
portion to  its  ipeed  the  mounted  Arab  would  nerer  be  able  to  orar- 
take  it  in  the  chase,  bat  u  it  direeta  ita  flight  in  a  circular  itutead 
of  a  atnighl  cooiae,  aa  in  fig.  40,  ita  purauer  takea  adTsnta^e  of  its 
{gnontice  of  one  of  the  moat  limpla  geometrical  facte,  Dsmely.  that 
ue  neamst  path  between  two  diatant  points  ia  a  straight  line.  Hence 
It  appaua  tbat  Ihongh  ita  aafa^  abaolutel;  depends  on  the  knowledge 
of  the  eottna  it  ahotud  take  in  mght,  it  has  nerer  solved  this  important 
pioblem ;  and,  notwithatanding  iti  greater  bulk  of  brain,  it  ia  &r 
Inferior  in  point  of  sagadty  to  the  diminntiie  bee,  and  man;  other 
tiuaota  whian  diipla;  cooddeiable  skill  in  the  geometrioal  constniction 
of  their  habitation*,  and  are  known  (b;  carrfiil  obserration)  to  take 
the  shortelt  road  in  their  flight  &om  one  place  to  auoUier. 

Tbe  linrda  and  Crocodilaa  preeant  divenified  organs  of  motion. 
Amongst  the  former,  the  gecko  ia  aujiplied  with  a  peculiar  pnenmatio 
wparatns  in  the  feat  b;  means  of  which  It  has  the  power  of  exhausting 
the  air  beneath  the  toes,  and  is  thus  enabled  to  climb  vertinll;  tha 
nnoath  sntbcea  of  walls,  and  to  walk  in  an  innrted  poaitjon  along 
tbe  oalllnga  of  rooms.  This  praviaian  ia  advantageous  to  the  animal 
who)  panning  the  insects  on  which  it  preya.    In  man;  of  the  liaarda, 

mora  ateadily  on  tbe  branilies  of  trsea :  tha  hand  ia  famiihed  with 
two  ihnmba  oppoaita  to  three  finger*,  and  the  foot  with  three  thnmba 
oppcaed  to  two  Bngera.  By  tUa  ainugsment  the  animal  ia  endowed 
intb  Muidwahle  fidlita  in  taldng  hold  ot  the  branchea,  batng  thiu 
pvorldMl,  M  it  waie,  with  four  banoi. 
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stniiht  line,  and  from  thia  oauas  may  be  easily  avinded  by  man 

shonld  he  be  pursued  by  one  of  these  amphibious  moD'^era. 

The  Tortoises  are  slower  than  tiie  crocodileaa  raptilea.  Like  the 
latter,  the;  oannot  twist  the  bod;  on  itself;  and  the  ponderous  cue 
within  wMah  the;  are  inolosed,  and  which  the;  drag  along  with  Iha 
bod;,  reaiata  the  freedom  of  motion  of  tbe  tegs  at  tbosa  potnta  where 
the;  pan  out  of  the  solid  case  at  a  and  b  in  the  following  Sgure  (tU 
This  teadera  their  paoo  exceeding;  slow.  Their  carapaoo  or  ehield 
however  to  protect  them  from  injuries  arising  from  ths  1 


of  heav^  qoadrape^  and  is  essentiall;  ' 
oooupation  of  borrowing.  The;  move  oi 
rona  qoadrupada. 


them  during  their 


Ylg. «!.— Amt 

Serpanta. — We  hare  seen  that  tha  oroootUlaa  and  tortoiaaa  pcMaai 
little  or  DO  power  to  tnin  their  bodies  to  the  right  or  to  the  left;  and 
also  that  it  oooapies  ths  last-named  animals  a  long  time  to  change 
their  conrse  from  ons  direction  to  another.  Saipenta,  on  the  oontrai;. 
hare  a  ver;  great  range  of  lateral  motion ;  and  in^ed,  deatitnta  u 
the;  are  of  legs,  wen  the  bonea  of  the  back  a*  immonaUe  aa  thoas 


ibilit;  of  the  nctabrs,  ths; 
IE  the  want  of  legs,  to  oUmb  traaa,  to  ran 
with  ooBatderabla  speed  on  uia  gtound,  and  to  awim  rapidlT  in  rivm 
and  lakes.    The  aoalee,  irUoh  are  leMi  on  tha  baU^  of  Uie  animal, 


nt.  11.— Blngcd  aaakr.— Vertical  motioo. 


in  solids  like  mammiferona  quadrupeds. 


fit-  4a^^Us(ed  a 


u. — Lato-sl  motion. 


Hack  are  bawaTsr  so  locked  together  that  the;  cannot  torn  or  twiat  I  gnat  oelsri^.  There  are  aeraral  wa;s  in  which  serpents  move,  but 
tha  body  udeways  except  in  an  aioeedingl;  Umited  degree.  They  the  most  oommon  are  the  vertical  and  the  lateral  modes,  aean  ii 
are  •oDMqtMDtly  obliged  when  Eootring  rapidly  to  keep  in  ustriy  a  ^fg*.  43  and  tS. 
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Tli«  Fn^  lika  the  crooodile  tad  tortobe,  lui  not  tha  power  of 
twisting  Ita  twdy;  it  moTM  b;  >  lueceidoii  of  iMpa.  It  ii  Bud  thkt 
the  b^frogt,  which  tie  abundant  nair  tha  nwt  Uhei  of  North 
Amerioa,  on  Isap  6  f«at  at  a  boond,  and  repeat  thsia  laapi  to  rapidlj, 
that  thflj  oumot  be  captnnd  without  great  difficult;.  The;  wilt 
leap  «ier  wkUi  fi  feet  in  heighb  The  hjla,  or  trm-frog,  hai  each  of 
ita  toae  fumiihed  with  a  conoave  diic,  vbich  ants  u  a  auoker;  and 
"by  tliia  meani  the  aaimal  has  the  power  of  laTisg  hold  of  the 
branchea  of  treei  with  conaiderable  force,  and  oan  leap  from  braoch 
to  bruioh  with  great  agility.  It  is  bj  meaoa  of  the  hind  lege,  which 
are  nuoli  longer  than  the  anterior,  that  tbe  bod;  ia  projected ;  the 
moTemanta  are  performed  on  the  aame  piindple  aa  thoee  of  Um 
kaDganm  and  jerboa. 

Xu  deaoending  the  aoale  of  organiaed  being!  we  shall  paaa  from 
Ophidian  reptiles  to  tiie  OaMtrotwda,  such  u  tiie  Btlif,  or  Snails, 
and  the  Liataea,  or  SlngK  The  movemenU  of  theaa  animals  are 
^rell  known  to  be  exceedingly  slow.  The  snail,  after  creeping  from 
ita  shell  a,  expands  ita  body  in  snch  a  manner  that  tha  ahell  lice 
poiaed  upon  ita  back  {aa  in  fig.  U). 


Tke  ahell  ii  earned  with  tlie  aoinul  In  all  its  psrambnlaUon*,  and 
the  body  is  withdrawn  into  it  on  tha  slightest  slann,  or  when  in  a 
Bt«ta  of  repose,  leaving  the  foot  A',  b  only,  which  i*  in  conta«t  with 
the  Bur&ae  on  which  it  treads,  without  the  shell. 

Tha  Bn^  foot  of  the  snail  is  moved  by  numerona  mnamilat  fibres, 
by  meana  of  which  it  i*  luooeniTely  expanded  and  oontraolad  at 
TarioDS  p«aiions  of  ita  disc ;  so  Uiat  when  one  portion  of  it  has 
adTBDoed,  and  laid  hold  of  an  objact  on  the  plane  of  it*  moldon,  tha 
next  is  drawn  forwatd,  and  eo  on  in  soooeanon,  nntil  every  portion  of 
(he  foot  has  adTanced ;  but  the  length  of  each  step  is  so  small,  that 
the  snail  take*  ■  long  tima  to  walk  orar  a  path  not  more  than  a  foot 
in  length.  The  moTamanta  of  slug*  are  peiftaimed  in  a  linilar 
manner,  and  althoo^  they  have  no  hoiua  to  carry  on  their  back,  their 
progratioD  is  also  very  alow.  Thay  appear  to  move  with  greatest 
freedom  ata  Tegetabla  anbatanDas,  but  cannot  easily  tiavane  fine 
looea  soils;  beoanaa  the  segments  of  tha  foot  cannot  find  on  sueb 
moreable  surfaces  tha  requisite  fulcrum  whanby  to  drag  the  body 
■long.  Oardeneti  avail  themselTes  of  this  peciuiarity  to  presarre 
tender  plante  from  thair  raragea,  bj  strewing  loose  ashes,  or,  what  is 
still  batter,  dry  sawdust,  over  the  beds.  These  Qaateropods  secrete 
a  viscid  fluid  on  their  tnck,  which  enahlaa  them  to  climb  tha  walls  of 
houaea  in  a  rertical  path.  The  adheaiTe  fluid,  when  dry,  reflects  the 
light,  so  aa  to  preaent  a  ■'■'"■"g  ailveiy  appearance,  with  whioh  moat 
paraona  (at  laaat  thoee  who  live  in  the  oonntry)  are  familiar. 

Craba. — These  «"■""!«  are.  It  ia  well  known,  inclosed  in  a  aolid 
caae,  or  ahelL  The  body  is  usually  either  nearly  square  or  a  pear 
shaped  figure,  and  the  tail  ia  not  so  long  and  flexible  as  in  thi 
lobatera.  They  are  furnished  with  five  pain  of  legs,  which  an 
attached  to  the  under  sida  of  the  trunk,  in  that  portion  of  it  termed 
the  oephalo-thorax.  The  hinga-like  jointa  of  the  legs  not  having 
their  sxet  of  motion  perpendioular,  bat  either  uralld,  or  oblique  to 
the  meaial  axis  of  the  trunk,  they  an  unable  to  walk  directly 
forwaida,  bnt  move  on  solids  either  in  a  latsnl  or  in  a  retrcgnde 
direction.  Soma  spsaiea,  ansh  aa  the  Land^Cnb,  or  Gmetr  etmr,  run 
with  eonaidenbla  rapidity.  It  is  sren  said  that  they  are  capable  of 
miuiing  with  such  speed  that  a  man  on  honebaek  has  great  difflenltf 
in  keamng  pace  with  tham.  Aooording  to  Labat,  "these  animals 
not  oi^  live  in  a  kind  of  orderly  society  in  their  retreats  in  the 
monnlama,  but  rwnlarly  once  a  year  march  down  to  the  sea-aida  in 
a  body  of  aome  millions  at  a  time.  Tha  sea  is  their  destination,  and 
to  that  thay  direct  their  march  with  right-Unad  pra^on.  Ko 
geometrician  could  sand  them  to  Uielr  destined  atatiMi  by  a  ahorter 
ocursa :  they  neither  tum  to  the  right  nor  !«  the  IA,  They  will 
attempt  to  acala  wall*  to  keep  the  unbrdcen  tenor  ^  their  way. 
They  are  oommonly  divided  into  three  battaljona,  of  which  the  first 
consista  of  the  boldest  and  atrongeat  malea.  These  are  pioneers,  who 
march  forvrard  to  clear  tlie  route,  and  to  face  the  greatest  dangers. 
The  main  body  is  eompoaed  of  females,  which  navsr  leave  the 
s  till  the  nin  has  sat  in  for  aome  tima ;  they  tiien  descend 
IB  of  CO  paoea  broad  ind  S  milee  doep.  Three  or  four  days 
\  the  rear-goaid  follows,  conaisting  of  males  and  females. 
Ml  robust  nor  so  numerous  as  the  former.    The  night  ia  the 
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halt,  and  wait  till  the  oool  of  the  evening.  They  are  aometimca  three 
moutha  in  getting  to  the  shore."  The  order  in  which  the  five  pain 
of  legs  of  Ue  crab*  move  in  walking  and  running  does  not  appear  ts 
have  been  accurately  oheerved. 

Spiden. — The  AriKluuAe,  orSpidaiH,  are  famished  with  four  pair* 
of  l^s  (the  female  being  provided  with  an  additiousl  pair  for  the 
purpose  of  carrying  her  eggs).  The  lege  of  the  different  species  of 
■piden  vary  considerably  with  regard  to  length,  but  the  order  in 
which  they  move  appears  to  be  the  aame-  The  joint  which  connects 
the  legato  the  body  is  a  kind  of  bBll.and-«ackat  joint,  which  gives  the 
animu  the  power  of  turning  the  limbs  in  various  directions,  but  all 
tha  other  joints  of  the  leg*  are  on  tha  principle  of  the  hinge-joint, 
thna  aecniing  firmneas  and  precision  in  movement.  The  eitreniities 
terminate  in  either  a  single  or  double  hook  for  the  purpose  of 
prehension. 

The  apparent  oompleiity  of  the  motions  of  the  limbs  of  theas 
«"'"">'  IB  diiaipatsd  by  fint  investigating  the  order  in  which  they 
move  the  legs  on  one  side,  and  afterwards  that  of  those  on  the 
opponte  side.  By  this  meana  it  will  be  found  that  tha  ipider 
advances  fint  tha  fore  leg,  then  tha  fourth,  then  the  third,  and  lastly 
the  seoond  leg ;  that  is,  in  the  order  1,  4,  S,  2.    {Fig.  4G).    By  oon- 


neither  s 


paring  this  order  with  that  of  the  legs  on  the  oppoaita  aide,  what 
acting  simultoneauily,  it  will  be  found  that  they  iMgin  by  movins 
the  ^at  right  teg,  then  the  fourth  left;  then  fallow  the  firat  left,  and 
the  fourth  right ;  then  the  third  right,  and  the  aeoond  left.  The  fint 
two  sets  of  legs  are  thus  moved  consecutively  in  the  order  1',  4,  1,  4', 
a  mode  of  progniaiDn  which  resemble*  that  of  quadrupeds ;  the 
remaining  te^  move  in  paire  simultaneously,  namely,  S',  2,  and  8,  3' ; 
and  thus  it  is  found  that  whilst  the  lege  of  one  side  of  the  animal 
are  moving  consecutively,  in  the  order  I,  2,  3,  4,  the  legs  of  tha  other 
ude  an  moving  in  pairs,  in  the  order  4 ,  1',  2',  8'.  Uost  peraons  are 
awan  of  the  facdli^  with  which  spiden  sfun  the  beautiful  but  fngile 
cord,  Iv  meana  of  which  they  safely  descend  from  heighta  that  would 
be  fatu  to  larger  animal*  unprovided  with  some  means  of  breaking 
the  shock  which  would  result  from  a  fall  from  such  elsvaljons.  In 
descending  their  newly-epon  thread,  they  suspend  the  body  to  it  by 
of  tha  hind  legs :  on  retuming  by  the  same  thread,  they  make 
of  three  lq[B,  the  fint  two  ou  one  aide,  and  the  firat  or  aeoood  on 
other.  The  spider  i*  endowed  with  the  power  of  nmoing  with 
conaiderabla  speed  on  ita  web,  in  the  chaca  and  capture  of  ita  insaot 
prey ;  and  is  capable  of  leaping  a  considerable  distance,  many  timaa 
Its  own  length.  It  throws  its  thread  across  chasms,  and  thereby 
forma  for  itself  a  suspension-bridge  \a  an  iDCiedlbly  ahortar  period 
of  time  than  our  meet  celebrated  engineer*  an  capable  of  aeeran- 
pliahing;  thna  showing  that,  inferior  as  the  spider  ia  to  man  in 
strengUi  and  organisation,  it  has  yet  been  amply  provided  1^  an  all- 
watchAd  and  omnipatent  Creator  with  the  means  of  transporting  itaalf 
from  place  to  place,  and  of  procuring  ita  sustensnce.  The  same 
cordage  which  servaa  to  give  it  a  ready  passage  aoroas  cavities  which 
could  not  otherwise  be  Invened  without  great  labour  and  aipenditun 
of  time,  aarvea  also  aa  the  beat  material  with  which  to  weave  ita  net 
for  entrapping  its  prey. 

Inaeota.— Usny  insaet*  are  endowed  with  the  triple  powen  of  walk- 
ing, running,  and  leaping  on  solids ;  of  flying  in  tha  air  like  bird* ;  and 
of  swimming  in  water  like  Bshea.  For  theae  manifold  purpoaea  it  ia 
obvious  that  thay  must  poasen  a  peculiar  organisation.  To  enable 
them  to  move  on  solids  they  are  fumiahed  with  six  legs  :  the  fint  paJr 
Is  attached  to  that  part  of  Uie  trunk  called  the  prothorax ;  the  second 
pair  to  the  mssothoraz ;  and  tha  thild  pair  to  the  metathorex,  whioh 
la  the  last  aeamsiit  of  tha  thoras.  In  MimB  Inaect*  the  lag*  are  artl- 
soUtodtoUMtraiAbjrAbdUaAwok^Jrintt  iaMMn^^mU^t. 


SS3  LOCOHOTIOIT  OP  AlTtttAlA 

joint :  tli«  mcoeeding  portioai  of  the  limbs  aia  linked  togather  by 
hlngB-jointi.  The  axe*  of  Uieie  joiata  are  tuni«d  at  right  anglca  to 
each  othir,  lo  that  Uiej  have  the  power  of  executing  movementa  in 
difierelit  planet,  aome  in  a  vertical,  and  othsn  in  a  horizontal  direction. 
When  the  pm'fect  iuaeet  walki,  it  ia  obeerrad  to  moTe  three  of  its 
Icgi  BimullaDeouely,  vrhilst  the  other 
''i-  *"•  three  remain  on  the  ground,  supporting 

the  body  and  urging  it  fonrardi.    The 
feet  which  moTS  aimultaneouil;  are  the 
fore  and  hindermoet  feet  on  one  side, 
find  the  middle  foot  on  the  oppodte 
■ide ;  ooDBequently  the  whole  of  the  idi 
feet  are  mc^  to  accomplieh  two  etep*. 
In  the  first  mavemtint  the  legs  1,  2',  S 
Ifig.  4S)  remain  on  the  ground,  nhilit 
^ose  marked  1',  S,  S'  are  raised  and 
advanced,  to  take  a  new  poution  on  the 
plane   of  support:    aR^warda,  whilst 
the  legs  1',  2,  3'  support  the  body  in 
a  eimilar  manner  to  those  which  pre- 
ceded them  in  that  offlc^  the  legs  1,  2', 
3  are  ndsed,  and  again  advanoed  ;  and 
by  the  alternate  action  of  Uie  six  len  in  the  order  just  dcacribed,  the 
progtesmon  of  the  insect  when  waking  is  accomplishad.    The  eitia- 
OKUiarj  power  with  which  insects  are  endowed  of  walking  with  perfect 
MM  and  saonrity  up  the  smooth  polished  surface  of  ^ass,  and  in  an 


rarietie*  of  at 


«  found  to  be  fur- 
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niahed  with  two  nembranoua  suckers,  sb  seen  in  ^.  47 ;  and  in  the 
BibioftirUii  there  are  three  of  these  lui^en,  aashown  in^.  IS.  These 
aucken  are  membranous  saca,  which  are  acted  on  by  nnmennis  moscles, 
so  that  when  the  toot  is  placed  on  a  smooth  nirface  the  mckerv  become 
enlarged  by  me«is  of  their  musolei,  and  a  tacnom  ia  produced.  The 
piwsure  of  the  air  without  beoomee  by  this  means  sufficient  to  keep  the 
foot  firmly  pta«ed  on  the  surfiwe  to  which  it  ia  applied.  We  here  aee 
the  reason  why  the  houM-fi;  ohooeea  the  smoothest  surfaces  of  an  apart- 
ment to  walk  upon,  unlets  it  happens  to  be  moving  horizontally ;  for 
if  the  lurfiMei  wera  rougb,  the  vacuum  under  the  feet  would  not  be 
perfect,  and  it  would  bU.  In  other  instanwa  the  hai»  an  found 
hm^ed,  whilit  aoma  ioMels  nonta  a  viscid  substance,  which  eanaes 
them  to  adbere  to  the  objecta  on  which  Uwy  are  ^aoed.  Uanv  inaaota, 
aa  the  fly,  are  in  the  lana  stats  deatitnte  of  leg*,  bat  eren  these  con- 
triTe  to  diag  tfaemselTes  along  by  the  alternate  expansion  and  contraction 
of  their  body.  We  are  EsmDiar  with  an  instanoa  of  this  kind  of  moTe- 
ment  in  the  maggot  oommonW  found  in  the  baxel-nuL  As  soon  as  it 
is  out  of  the  shell  it  stridea  along ;  but,  its  trunk  being  oylindricsl,  it 
frsqumtly  rolls  over  in  its  Bourse.  Other  larrie,  not  oontont  with  the 
alow  proensi  made  by  the  method  aboTe-mentioned,  raise  the  centiral 
portions  of  the  body  high  atrave  the  plane  of  support,  and  by  means 

of  aUenuttely  extending  and  r-' 'f—  '*-  '-'-  '->•- <■ 

aiderable  kngth.    This  kind 


re  the  plane  of  suppo 

antracting  the  body,  I 


n«.  4S. 
tnuk  is  first  drawn  (bnnrd  fkom  a  to  ft,  and  the  head  it  then  extended 
frame  tod:  and  thus  at  ewdt  step  these  larrn  pass  otot  a  spwM  equal 
to  a  1  or  c  d.    During  this  prooeas  many  larvo,  suah  as  the  Qcomtira, 

Sin  a  tUken  threac^Uie  length  of  which  is  conaequently  the  measure 
thyr  progreaa  made  in  walking 

Leaping.— Uany  insects,  such  aa  the  fieo,  the  grasshopper,  and  tlw 
niaket,  an  enable  of  peHWrniDs  eit 

ttMirbnlk.    b  *U  the  leaping 

Uh  Mt  in  li^tii  ud  itnBBUi,  ud  It 
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and  power  of  this  pair  that  inaacte  are  capable  of  projecting  them- 
selTes  to  the  great  dutanoet  they  are  known  to  traTerse.  The  lega  are 
first  bent  as  much  as  possible,  and  then  suddenly  expanded  with  great 
force,  so  OS  to  propel  the  body  through  the  air.  ij  the  gnmhopper 
residea  amongst  the  long  grass  of  meadows,  tuoh  a  mode  of  progret- 
sionis  requisitetoenaUaittopassorertha  rugged  surfaces  mrroDndJiig 
it  OD  all  sides;  and  we  well  know  with  what  ease  and  unerring  preci- 
sion this  little  creature  leaps  from  point  to  point. 

Worms. — Amongst  the  ^(huIkIie,  or  Worms,  we  find  a  great  diverai^ 
of  form,  and  of  locomotive  organs,  suited  to  the  habits  and  economy 
of  each  animnT.  Some  live  entirely  on  land,  others  reside  in  water, 
and  are  excellent  swimmers.  The  iMmbriei,  or  Earth- Worms,  being 
those  with  which  people  generally  are  moat  fsmilior,  will  be  selected 
to  give  an  idea  of  their  mode  of  progression.  The  body  of  the  earth- 
worm is  cylindrical,  and  nearly  of  equal  diameter  from  head  to  tail. 
It  is  supported  by  numerous  riugs  endrciing  the  long  axis  of  Ha 
trunk  throughont,  and  each  ring  is  furnished  with  eight  conical  spines, 
which  are  o^ed  into  action  when  the  animal  walka.  Between  these 
rings  two  sete  of  muscular  fibres  pass  from  ring  to  ring,  one  set  ol 
muscles  p"«''"g  longitudinallr,  and  the  othcc  set  obliquely.  By  the  aid 
of  these  fibres  the  body  of  the  animal  can  be  either  lengtjteued  or 
oontiacted,  aa  alao  twistad  in  various  Erections.  Whan  tooobed,  the 
worm  immediately  assumst  the  form  of  the  letter  S.  Ia  walking  it 
expands  one  portion  of  the  body,  and  oontaaots  the  next  suooessively, 
so  that  it  requires  a  seriee  of  expansions  and  contractions  throughout 
its  entire  length  to  aocomplish  a  ainsle  step.  For  this  reason  the 
progress  of  the  worm  is  vary  slow,  not  bong  capabls  of  effecting  mora 
tlian  about  the  rate  of  80  feet  par  hour. 

For  a  further  aooount  of  the  specisl  movemsnts  of  ■nlmal.  mc 
FLinia;  Swrnxuia. 

[In  this  article  we  have  hod  the  advantage  of  using  the  greater 
DOTtion  of  an  admirable  series  of  articles  which  oppured  in  the 
'  Penny  Magazine,'  and  which  were  written  by  Mr.  J.  Bishop,  F.B.8., 
a  gentlemsn  Moinent  for  his  physiological  attainments,  and  the  author 
of  tha  profound  uid  original  article  ou  '  Motion,'  in  tha  '  Cyol<^ndia 


U>CDST-TREE  is  t£e  XtMmia  PKadaeaeia  c^  botanlots,  a  North 
AaerJBan  forest^eB.  [BomKU.]  Ths  same  name  haa  alao  been  givm 
to  the  OtraUttta  SUiqaa,  the  Cuvb-  or  Algaroba-Tres^  whidi  ia  found 
in  the  Levant,  and  bean  lai^  pods  filled  with  nntritiooa  pulp. 

LOCnSTA  (Qeoboy ),  a  gsnna  of  loMota  belonging  to  theorder  OrOap- 
tera  and  tha  section  3<Utatona.  Tha  spedea  of  uda  genus  hare  been 
recently  referred  by  Bnglith  authors  to  the  genus  GrfliMt.  [QnTLLmM.] 
Tlie  terms  Locust  and  Grasshopper  are  applied  to  vaiioua  inaeots  of 
tha  order  Orihopltra,  and  belong  to  a  aeotioD  of  that  order  to  which 
Latreille  applied  the  name  Sailaiona,  on  aocount  of  the  power  of 
leaping  which  they  pnriinst  The  inaeota  belmging  to  thia  asction  are 
remarkable  for  the  gieat  ttse  of  the  lhi(^  of  tha  posteriorpair  of  lega, 
wliich  are  generally  ven  long,  and  adapted  for  leaping;  Tba  nudsa  of 
some  of  the  species  make  a  uirill  sound  by  the  friction  of  the  elytra. 
The  part  i>y  which  ,tlie  sound  Is  creatsd  is  titnatad  on  the  inner  aide 
and  near  the  base  of  ea^  iJytra,  is  often  transparent,  and  has  been 
compared  to  a  piece  of  talc  In  other  apeoiea  the  sound  ia  piodQeed 
by  the  Motion  of  tha  thighs  against  the  elytta. 

The  section  SaUaloria  contains  three  famlUsa,  to  wliiah  the  names 
AcAeUda,  Oryllida,  and  LoeuHida  are  applied  by  Dr.  Leach.  The 
family  J  eisftda  ia  thus  defined: — EUytra  horiiontal;  wiiigs  longitu- 
dinally folded,  often  produced  beyond  ths  elytra ;  tarsi  8-jointed. 
This  family  contuns  the  genera  OryllBlalpa  of  Itay,  Lesoh,  and  others, 
of  which  the  Hole-Cricket  (0.  vidgant)  of  this  country  afibrda  an 
example,  and  AcMa  of  Fabnoius,  which  is  the  OryUiu  propv  of  the 
'Rigne  Animal.'  The  Common  Cricket  in  our  houses  (Adtita  dome*- 
Uca)  belongs  to  this  genus.  The  genera  Tridadylif  and  Mj/mumpkila 
are  also  included  in  the  present  family.  In  tba  family  aiyUida  the 
wings  ore  dispoaad  in  an  oblique  manner  when  folded,  the  tarai  are 
4-jointed,  the  Hntcniue  are  long  and  setaoeooa,  and  Uie  oviduct  is 
axaertsd  in  the  female,  of  a  long  and  oompresaed  form,  and  ranirved. 

Tha  inteota  of  thia  family  form  the  genus  Ziootita  of  tha  '  Rigne 
^iiim»l '  Xhe  Acrida  (ffryUiu,  Loeutia)  viridimma  is  the  largest 
smong  the  British  spades  of  the  present  group.  This  inaeot  b  not 
unoommon  in  some  parts  of  England,  and  ia  about  two  laohea  in 
length,  and  of  a  bright  green  colour.    [Okiluds.] 

The  fstuily  Locuttida  is  distinguished  by  the  following  cfaaractera : — 
Wings  when  folded  meeting  at  an  angle;  tarsi  3-joint«d;  antenna 
filiform  or  enaitorm ;  oviduct  not  eisOTted.  Tha  LopiaUda  of  Dr. 
Lwch  are  comprised  bi  the  genua  Aeridiuin  by  lAtreille.  Unfortu- 
nately there  is  much  oonfuBon  as  regards  the  names  of  some  of  the 
genem  and  sntvgenera  oontained  in  this  aa  well  ss  the  other  families 
originally  uplisd  to  large  groups  are  reitriotsd 
legists  differ  in  opinion  aa  to  which 

. original  name,  the  asms  names  are 

designate  dif^mot  gronpa;  nenoe  tha  rofarenoea  made  to 
lAtreilie's  portion  of  the  '  Btgne  Animal.' 

The  principal  geiksra  oontained  in  the  family  Loemiida  are  the 
following: — 

forstfn  (Leach),  ia  which  ths  hinder  legs  are  about  equal  to  Iho 
whole  body  in  latigtlif  MKk  ths  utsuue  fiUfori 
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dub.     Up^irards  of  twenty  ipedes  of  this  genuB  are  enumerated  by 

Mr.  Stephens  in  his  *  Catalogue  of  British  Insecte,'  and  it  is  to  this 

group  that  the  QryUut  migr<UQrwM  of  LinnsBus  belongs,  a  huge  species 

which  has  occasionally  bera  found  in  Britain,  and  which  in  some  parts 

of  Europe  sometimes  multiplies  to  such  a  degree  as  to  devastate  large 

distriots.     Africa  at  all  times  appears  to  have  been  peculiarly  subject 

to  the  ravages  of  these  insects.   Of  their  extraordinary  devastations  in 

this  portion  of  the  globe  we  have  records  from  the  earliest  authors, 

and  the  -works  of  the  most  recent  travellers  confirm  them.    Mr.  Bairow 

in  his  '  Travels '  states,  that  "  in  the  southern  parts  of  Africa  an  area 

of  nearly  two  thousand  square  miles  might  be  said  literally  to  be 

covered  -with  them.    When  driven  into  the  sea  by  a  north-west  wind 

they  formed  upon  the  shore  for  fifty  nmes  a  bank  three  or  four  feet 

high,  and  when  the  wind  was  south-east  the  stench  was  so  powerful 

a£  to  be  smelt  at  the  distance  of  150  milea"    In  Menra  Kirby  and 

Spence's '  Introduction  to  Entomology'  numerous  accounts  of  a  similar 

nature  -will  be  found.    In  some  parts  of  Africa  they  are  cooked  and 

eaten  by  the  nativea    The  natives  of  Senegal  are  said  to  dry  them, 

and,  having  reduced  them  to  powder,  use  them  as  flour. 

Qtmnphocertu  (Leach).  Hinder  legv  exceeding  the  body  in  length ; 
antennsa  capitate,  having  a  spoon-shaped  dub  in  both  sexes ;  anterior 
tibisB  simple.  This  genus  contains  numerous  species,  six  or  seven  of 
which  are  found  in  England.  They  are  usually  of  small  size,  and, 
together  with  the  smidler  species  of  the  preceding  genus,  are 
commonly  called  Grasshoppers. 

Acrydvwm  (Leach).  The  species  of  this  genus  may  be  distinguished 
by  the  large  size  of  the  scutellum,  which  is  produced  posteriorly,  and 
covers  the  wings.    They  are  found  on  hot  sandy  banks. 

Pnewmcra  (Thunb.)  has  been  established  for  the  reception  of  certain 
African  Jjoeuttidat  which  have  a  membranous  pellet  between  the  ter- 
minal hooka  of  the  tarsi,  the  antenna)  filiform,  the  posterior  lags  shorter 
than  the  body,  and  the  abdomen  vesicular — at  least  in  one  of  the  sexes. 
Pro9eopia  of  Klug  contains  numerous  apterous  species  peculiar  to 
South  America,  in  which  the  body  is  long  and  cylmdrical,  the  head 
destitute  of  ocelli  and  prolonged  anteriorly,  the  antennsB  short  and 
filiform,  the  posterior  legs  long,  and  approximated  to  the  intermediate 
pair,  which  are  remote  from  the  anterior  pair. 
LOCUST  ELLA.    [Salicaria;  Stlviadjb.] 
LOD  ESTONE.     [Loadstonb.] 

L0OANIAGR£,  Loganiads,  a  natrntd  order  of  Exogenous  Plants, 

consisting  of  shrubs,  herbaceous  plants,  or  trees.    It  is  characterised 

by  having  opposite  entire  leaves,  usually  witiiout  stipules,  which 

adhere  to  the  leafstalks  or  are  combined  in  the  form  of  interpetiolary 

sheaths.      The  flowers  are  racemose,  corymbose,  or  solitary;  the 

calyx  valvate  or  imbricated,  inferior  i-  or  6-parted ;  corolla  regular  or 

irregular,  4-5-   or  lO-cleft,    with  valvate  or  convolute   sostivation; 

stamens  arising  from  the  corolla,  all  placed  upon  the  same  line,  and 

not  always  symmetrical  with  the  divisions  of  ^e  corolla,  pollen  with 

8  bands ;  ovary  superior,  2-celled ;  ovules  absent  or  solitary ;  fruit 

either  capsular,  2-oelled,  with  placentas  finally  becoming  loose  or 

drupaceous,  with  1-  or  2-Beeded  stones,  or  buried  with  the  seeds 

immersed  in  pulp ;  seeds  sometimes  winged,  usually  peltate,  albumen 

fleshy  or  cartilaginous;  embryo  small,  with  the  radicle  turned  towards 

the  hHum  or  parallel  with  it.    All  the  species'  are  either  tropical  or 

inhabit  countries  near  the  tropics,  a  few  in  America  and  Australia 

forming  the  only  exceptions.     It  would  be  difficult  to  name  a  more 

poisonous  order  than  this,  of  whose  qualities  the  celebrated  Nux 

Vomica  may  be  taken  as  the  representative.     Notwithstanding  the 

active  qualities  of  these  formidable  plants,  some  are  used  in  medidne 

with  great  advantAge.    Several  of  the  species  of  Strychnoa  are  used  in 

the  east  as  remedies  for  various  diseases,  and  the  seeds  of  Ignatia 

amara,  St  Ignatius'  Beans,  are  employed  in  India  for  cholera.  Spigelia 

yields  also  several  species  which  are  employed  for  useful  purposea 

The  order  consists  of  22  genera  and  162  species.     It  is  related  to 

-^pocynaeea,  Qeniianaceai,  OinchonacecB,  and  AhizopKoracecB,    The  uses 

of  the  species  will  be  found  under  their  respective  head%  SnaxLiA ; 

Strtchnos,  &c    (Lindley,  V^elahu  Kingdom,) 

LOQWOOD.      [HiEMATOXTLOK.] 

LOLIQO,  a  genus  of  Cephalopodous  Molhuca  belongmg  to  the  tribe 
Teuikida.  It  has  a  firm  fleshy  cylindrical  elongated  hodj,  towards  its 
posterior  extremity  flanked  by  two  triangular  fins,  which  run  to 
the  taiL  The  locomotive  apparatus  is  formed  of  two  oblong  margined 
pits  placed  at  the  base  oi  the  funnel,  and  of  correspondiug  linear 
prominent  crests  on  the  inner  margin  of  the  sleeva  The  eyes  are 
covered  by  an  epidermic  expansion  pierced  with  a  small  opening;  no 
Ucrymal  sinua  There  are  ten  arms,  two  of  them  tentacular,  im- 
perfectly webbed.  Pen  corneous,  flexible,  lanceolate,  as  long  as  the 
body,  terminating  in  an  obtuse  point  The  Cuttle  Fishes  of  this 
genus  are  known  popularly  by  the  name  of  Squids.  Their  spawn  is 
enveloped  in  oblong  gelatinous  tubes,  numbers  of  which  are  found 
adhering  to  k  common  mass  by  their  lower  extremities. 

X.  mdgaris  has  fins  flanking  two-thirds  of  the  body,  and  forming  an 
oblong  rhomb.  The  body  of  this  handsome  animal  is  cylindrical 
anteriorly,  tapering,  and  gpmdually  contracted  flxxm  some  distance  in 
iTont  of  the  middle  to  the  caudal  extremity.  The  angles  of  the  fins 
are  obtuse :  these  organs  extend  quite  to  the  tail,  and  join  there.  The 
head  is  short  and  broad,  not  over  prominent  in  tiie  region  of  the  eyea 
The  eight  ordinaiy  arms  are  stout  and  rather  shorty  slightly  webbed 


together  at  their  bases ;  on  their  inner  side  they  are  Aimished  with 
two  rows  of  oblique  suckers  with  eccenUio  openings,  of  which  the 
homy  hoops  are  armed  on  their  broader  side  with  teeth.  The  tenta- 
cular arms  are  long,  stoutly  pedunculated,  and  fumished  at  their 
lanceolate  extremity  with  suckers,  large  centrally,  small  towards  their 
tips,  and  ranked  in  foura  The  general  hue  of  the  animal  is  bluish, 
with  purpUsh  specklings,'  which  are  numerous  and  areolated  in  the 
centre  of  the  back,  and  are  close  set  and  dark  on  the  head  and  hinder 
portions  of  the  tentaoula ;  beneath  it  is  yellowish-white.  The  pen  is 
lanceolate ;  that  of  the  female  Ib  said  to  be  broader  and  more  obtuse 
than  the  mala  The  jaws  are  brown,  with  white  tipa  The  body 
grows  to  a  length  of  nearly  a  foot  and  a  half;  the  head  and  arms  add 
about  half  a  foot  to  the  total  length.  Dr.  Johnston  says  it  makes  an 
excellent  bait  for  cod,  but  does  not  occur  in  sufficient  numbers  to  be  used 
by  our  fishermen.  The  ink  is  jet-black.  It  appears  to  be  generally  dis- 
tributed around  the  British  Islands,  though  met  with  only  occasionally. 

L,  media  has  an  elongated  subulate  body,  produced  and  acuminated 
posteriorly;  fins  narrow  and  rounded.  This  cuttle-fish  is  sup- 
posed to  be  the  Lesser  Calamary,  or  TevBis  of  Aristotle,  an  opinion 
opposed  by  Professor  Forbes.  It  1b  a  much  elongated  animal, 
subcvlindrical  anteriorly,  diminishing  gradually  posteriorly,  and 
much  prolonged  and  pointed  at  the  tiuL  In  specimens  preserved  in 
spirits  its  extremity  is  singularly  sharp  and  produced;  the  neck 
margin  of  the  back  is  prolonged  into  a  sort  of  obtuse  lobe ;  the  fins 
are  widely  apart,  above  long,  somewhat  rounded,  broad  anteriorly, 
tapering  and  converging  behind,  and  becoming  decurrent  on  the  tail ; 
the  head  is  short,  very  prominent  in  the  region  of  the  ^es,  and  is 
crowned  with  rather  short  lanceolate  very  unequal  arms,  provided 
with  double  rows  of  suckers ;  these  arms  are  very  much  squared  at 
their  edges ;  the  tentacular  arms  are  short  in  proportion  to  uie  length 
of  the  body ;  on  their  lanceolate  extremities  there  are  two  rows  of 
large  suckers,  and  two  rows  of  smaller  ones  outside ;  the  mouth  ia 
surrounded  by  an  angulated  membrane.  It  ii  a  transparent  glassy 
creature  when  alive,  speckled  with  dots  of  red  or  purple ;  the  pen  is 
lanceolate,  narrowing  above. 

L,  MamnoTcs  has  a  shorter  and  stouter  body  than  the  last  species; 
tentacular  arms  longer;  taU  not  much  produced;  the  arms  are  short 
and  stout^  and  provided  with  two  regular  rows  of  suckers;  the  tenta- 
cular arms  are  borne  on  long  peduncles^  which  can  reach  to  a  level  with 
the  middle  part  of  the  fins ;  the  length  of  the  body  and  ordinary  arms  is 
about  four  inches.  The  skin  appears  to  have  been  strongly  dotted 
with  purple  or  red.  Some  naturaUsts  affirm  that  L.  Marmoras  is 
only  the  female  otL,  media, 

(Forbes  and  Hanley,  MitUny  of  Britith  MoUutca,) 

LOLIOOPSia    [SiFiASiB.] 

LO'LIUM,  a  genus  of  Grasses,  containing  a  few  spemes  common  in 
many  parts  of  the  northern  hemisphere.  It  is  known  by  the  spikelets 
being  many-flowered,  distichous,  contrary  to  the  raohis,  sessile. 
Flowers  not  bearded  at  the  base;  glumes  2,  nearly  equal,  one  of  them 
very  often  deficient  in  the  lateral  spikelets,  herbaceous,  awnless ;  palees 
2,  herbaceous ;  the  lower  concave  and  awnless^  or  awned  under  the 
apex ;  the  upper  with  two  keels.  Stamens  8 ;  ovary  smooth ;  styles  2, 
very  short ;  stigmas  feathery ;  hypogynous  scales  2,  flediy,  entire  or 
2-lobed ;  rachis  not  jointed. 

Zr.  perenne,  the  Common  Ray-Grass,  or  Rye-Qhrass  of  the  fiinner, 
with  lanceolate  awnless  spikelets  which  are  longer  than  the  glume,  a 
naked  stem,  and  a  perennial  root  This  species  u  one  of  the  most 
valuable  of  our  pasture  grassea    [Rte-Gbabs,  in  Abts  ahd  Sa  Div.l 

X.  temvlerUvm,  or  Darnel,  with  elliptical  awned  spikelets,  straight 
awns  longer  than  the  pales,  glumes  the  length  of  the  spikelet,  and 
an  annual  root  Of  this  species  mention  is  made  not  only  in  all 
parts  of  Europe,  but  in  Japan,  Australia,  China,  and  South  America; 
it  is  remarkable  as  being  the  only  weU  authenticated  instance  of 
a  plant  belonging  to  the  order  of  Grasses,  in  which  narcotic  or 
even  deleterious  propertieB  have  been  found.  The  grains  are  said 
to  produce  intoxication  in  man,  beasts,  and  birds,  and  to  bring 
on  fiital  convulsiona  According  to  Christison,  darnel,  when  mixed 
with  flour  and  made  into  bread,  has  been  known  to  produce  headache, 
giddiness,  sonmolency,  delirium,  convulsions,  paralysis,  and  even 
death.  A  few  years  ago,  the  same  author  tells  us,  almost  the  whole  of 
the  inmates  of  the  Sheffield  workhouse  were  attacked  with  symptoms 
supposed  to  be  produced  by  their  oatmeal  having  been  accidentally 
adulterated  with  LoUum ;  and  a  case  is  on  record  of  a  small  farmer 
near  Poitiers  in  France  having  killed  himself  by  persevering  in  the  use 
of  darnel  flour  for  making  bread;  his  wife  and  servant,  who  disoon- 
tinued  to  eat  it,  escaped,  but  were  violently  affbcted  with  vomiting 
andpuigiug. 

Zr.  Italicum,  Italian  Rye-Grass,  has  the  spikelets  9-li-flowered; 
outer  palea  with  a  long  awn;  root  with  leafy  barren  shoots;  the 
maigins  of  the  young  leaves  involute.    It  ia  cultivated  in  Britain. 

L,  linieola  has  7-11-flowered  spikelets,  exceeding  the  glumes ;  outer 
palea  longer  than  its  awn  or  awnless :  no  barren  woota  -The  stem  is 
erect  Outer  palea  cartilaginous  below,  narrower  than  the  inner,  tivnid 
in  front    It  is  found  in  cultivated  fields  in  Sussex  and  Torkdiirei. 

(Babington,  ManwU  of  Britiih  BoUnngJS 

IjOMATO'CERAS.  M.  Bronn  has  given  this  name  to  a  generic 
group  embracing  certain  of  the  T.ifinf^^an  ChrapMihi  [GBAFTOUZHUb] 
instead  of  Priodonf  which  had  been  assigaed  fo  them  hj  Nilsooy  but 
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previotuly  employed  by  Cnyier  for  a  genus  of  flBhea.  CfraptoiUhut 
sccUarit  and  6.  iagiitarku,  linn.,  belong  to  this  groan,  which  as  far  as 
yet  known  is  confined  to  the  Silurian  Strata,  in  which  it  occurs  in 
Norway,  Bohemia,  France,  North  Gtermany,  Shropshire,  &c.,  generally 
accompviying  trilobitea.  (Bronn,  Lethcea  Oeognoitica,) 
LOMIS.    [Hoholidjl] 

LONCHEHES,  lUiger^s  name  for  a  genus  of  Rodents,  including 
Schimyt  of  Qeofi^y,  a  spedee  of  Hyatrix  of  Schreber  and  others,  and 
a  species  of  Myosnu  of  Zimmerman  and  others.    [Htbtbioid&] 

LONCHO'PTERIS,  a  genus  of  Fossil  Fenis  established  by  H 
Adolphe  Brongniart.  The  species  belong  principally  to  the  Coal  For- 
mation, but  one,  LcfrichoipterU  MaiUelli,  is  found  in  the  Wealden  deposits 
snd  in  the  Greensand. 

The  leaves  are  multipinnatifid,  the  pinnules  adnate  to  the  raohis, 
marked  by  a  midrib,  and  equal  reticulated  nervures,  and  uniform 
areolse.    fCoAL-PLAirrs.] 

LONCHUHA,  a  genus  of  FringiUidai,  separated  from  FringiUa 
(Temm.)  by  Lieut-Colonel  Sykes. 

The  bill  is  strong,  shorty  broad;  mandibles  entire,  the  upper  one 
extending  in  an  angle  on  the  forehead,  and  with  it  forming  the  arc  of 
a  circle.  Wings  moderate,  subaouminate ;  first  quill  vexy  short  and 
subspurious ;  tiie  second,  third,  and  fourth  nearly  equal  and  longest 
Tail  graduated,  lanceolate;  middle  tail-feathers  a  litUe  exceeding  the 
others  in  length.    Feet  moderate,  rather  slender. 

Colonel  Sykes  observes  that  the  peculiar  speax^head  form  of  the  tail, 
and  the  ridge  of  the  upper  mandible  and  the  forehead,  forming  a 
segment  of  the  same  circle,  together  with  the  habits  of  Lonehura 
niioria,  L.  Cheet,  and  Z.  Ut^conotOf  afibrd  sufficient  characteristics  for 
their  separation.  Colonel  Sykes  adds  that  the  Gros-Bec  Longicone  of 
the  PI.  Col  96  (Emheriza  quadrieolorf  Lath.),  belongs  to  the  same  group. 

The  three  species  are  found  in  the  Dukhun  (Deccan).  The  first  two 
tre  recorded  as  found  only  in  the  Ghauts. 

X.  Oheet  (Sykes)  is  described  as  of  a  pale  cinnamon-brown;  the 
body  below  and  the  rump  white;  quills  and  tail-feathers  deep  brown. 
Irides  deep  red-brown.  Female  with  the  colours  less  intense.  Length 
of  the  body  3}  indies ;  of  the  tail  2  inches. 

Colonel  Sykes  states  that  these  birds  live  in  small  families,  and  that 
he  frequently  found  them  in  possession  of  the  deserted  nests  of  the 
Ploetui  PhUippensit;  their  own  nest,  which  he  exhibited  on  a  subse- 
quent occasion,  is  a  perfect  hollow  bUl,  made  of  a  delicate  Agrostis, 
with  a  lateral  hole  for  the  entrance  of  the  birds.  It  was  found  in  the 
fork  of  a  branch  of  the  Mimoaa  Arabica,  and  contained  ten  oblong 
minute  white  eggs,  not  much  larger  than  peas,  beiug  ^hs  of  an  inch 
long  by  J|)tbs  in  diameter.  The  cry  of  the  bird  is  '  oheet,  oheet^  cheeV 
uttered  simultaneously  by  flocks  in  flight.    ('  ZooL  Proc.') 

LONDON  CLAT.  The  most  considerable  of  the  Tertlaxy  Forma- 
tions of  Great  Britain  is  thus  designated,  from  its  development  in  the 
valley  of  the  Thames  under  ^and  around  the  metropolis.  It  may  be 
viewed  in  three  parts,  occupying  the  following  series : — 

Upper  part,  '  Bagshot  Quid,*  in  which  several  remarkable  fishes 
have  been  noticed. 

Middle  part^ '  London  Clay,'  containing  a  few  bands  of  sand,  nodules 
of  septaria,  and  multitudes  of  marine  shells. 

Lower  part, '  Plastic  Clays  and  Sands.' — ^Various  coloured  days  and 
sands,  with  lignite,  and  marine,  aestuary,  and  fresh-water  shells. 
[TxRTiABT  System.] 

LONDON  PRIDE.    [Saufbaqa.] 

LONDON  B0CE:£T.    [Sibtmbriuic.] 

LONGICORNES,  the  fourth  family  of  Tetramerous  CoUopUra  in 
Latrdlle's  arrangement  of  Insects.  It  includes  a  vast  number  of 
large  and  beautiful  Beetles,  all  remarkable  for  the  length  of  their 
antenna^  which  in  many  species  are  several  times  longer  than  their 
bodies.  They  inhabit  woods,  where  the  femal^  deposit  their  eggs 
beneath  the  bark  of  trees,  efiSsicting  the  operation  by  means  of  a  long, 
strong,  homy  ovipositor  with  whidi  they  are  provided.  The  females 
are  usually  larger  than  the  males.  The  larvsB  live  beneath  the  bark 
of  trees  or  in  the  wood,  in  which  they  bore  deeply  and  do  much 
damage.  The  greatest  assemblage  of  species  and  the  laif^st  forms 
sre  found  in  South  America;  but  Longioom  Beetles  are  very generallv 
dispersed.  This  family  is  divided  into  three  great  groups,  of  which 
the  genera  Prionui,  Cerambyx,  and  Zeptora  are  the  respective  types. 

LONGIPENNES,  Cuvier^s  family  name  for  the  long-winged  Oceanic 
Birds  (Grands  Voiliers),  such  as  the  Petrels,  Albatrosses,  &a    The 

Snera  which  he  indudes  in  this  family  are  Procellaria,  PvffiMua, 
aicdrama,  PaehfptUa,  and  DUmedta,  [DioiCEDBiNJi;  Albatboss; 
Labidjb;  Pumzrua.] 

LONGIROSTRES,  Cuvier^s  name  for  a  family  of  Wading  Birds 
(Oiseaux  de  Rivage),  in  which  he  indudes  the  genera  IbU,  Numeniut, 
Scolopax,  MhynehoBa,  Lmoaa,  Oalidrit  and  Trisngn,  Armaria  (Calidrit, 
Yig.),  Pdidna,  Falcindia  {Brolia,  YiaH^-SctSopax  pffgvMM,  Linn.), 
Maekeiu,  HemipaUima,  Survnorhynehut,  Phaiarojput,  $irgptilaa,  Toiantu, 
Lobipea,  and  ffimantopui — ^the  greater  part  of  whidi,  as  he  observe^ 
would  oome  under  the  great  Linnean  genus  Scolopax,  He  remarks 
that  one  can  hardly  place  the  Avoteti,  Reewrviroilra,  Linn.,  in  any  other 
position  than  at  the  end  of  the  LongiroHrti.   [Soolopacidj!^] 

LONICE'RA,  a  genus  of  Plants  named  after  Adam  Lonioer,  a 
German  botanist,  who  was  bom  in  1628  and  died  in  1686.  He  prsc- 
as  a  physician  at  Frankfort-on-the-Main,  and  wrote  a  Herbal, 


whidi  was  merdy  a  compilation  of  what  had  been  done  by  othera 
There  is  also  a  John  Lonicer  mentioned  who  wrote  a  commsQtacy  on 
Dioscoridee. 

This  genus  is  the  type  of  the  natural  order  (Japr^iaeea,  and  hsa 
the  tube  of  the  calyx  6-toothed,  the  ooroUa  tubular,  campanulate  or 
funnd-shaped,  with  a  6-deft  usually  irregular  limb;  5  stamens;  s 
filiform  s^le;  a  capitate  stigma;  8-celled  berries,  and  crustaeeom 
seeds.  The  species  are  erect  or  dimbing  shrubs,  with  opposite 
exstipulate  leaves  and  axillary  flowers.  There  are  about  60  apedes  of 
Jkmieera,  most  of  which  have  handsome  flowers  and  emit  a  ddidooi 
perfume. 

L,  OaprifoUum,  Goatdeaf,  or  Pale  Perfoliate  Honeysuckle,  hai 
ringent  whorled  terminal  and  sessile  flowers ;  dedduons  obtnae  leavei, 
glabrous  on  both  sides,  the  upper  leaves  connate  perfoliate;  the  style 
glabrous.  It  has  a  twining  stem,  with  white  or  purplish  flowers  and 
orangOKSoloured  beniea  It  is  a  native  of  the  middle  and  aonth  of 
Europe^  and  is  found  in  woods  and  thickets  in  many  parts  of  England 
and  tne  south  of  Scotland. 

L,  Perielymennim,  the  Woodbine,  or  Honeysudde,  has  dimbing 
brandies,  tiie  leaves  dl  separate,  deciduous,  sometimes  downy,  glau- 
cous beneath,  ovate,  obtuse,  attenuated  at  the  base,  upper  ones  tha 
smdlest ;  the  heads  of  flowers  all  terminal  ovate,  imbricated ;  the 
flowers  ringent.  The  flowers  are  pde  ydlow ;  the  berries  red,  and 
accompanied  with  permanent  bracts.  This  plant  in  early  timea  wu 
supposed  to  possess  powerful  medical  prop^ties,  but  it  is  not  now 
used.  It  is  however  extensivdy  cultivated  in  the  sardens  and  shrab- 
beries  of  Europe  on  account  of  the  delicious  perrame  of  its  flowera 
This  plant  is  the  true  Woodbine  of  the  poets,  and  Milton  has  appUed 
to  it  the  name  Twisted  ^lantine.  This  plant  has  obtained  the  name 
of  Woodbine,  a  corruption  of  wood-bind,  from  its  habit  of  twisting 
round  the  stems  of  trees. 

Thus  Shakspeare  says— 

"  So  doth  the  woodbUie,  the  sweet  honeyBUckle, 
Gently  entwist  the  maple." 

The  name  Honeysudde  is  derived  ficom  the  habit  of  children,  who 
draw  the  corolla  out  of  the  calyx  and  suck  the  collected  honey  £nom 
its  nectary.  Several  varieties  of  this  plant  are  recognised  by  botanists. 
All  these  are  beautiful  climbers  and  very  fhigrant;  and  trained  against 
a  wdl,  twining  round  a  pole,  or  climbing  and  rambling  amongst  bushe^ 
are  very  omamentd  in  gardens.  It  is  a  native  of  middle  Europe,  and 
very  abundant  in  some  parts  of  Great  Britain. 

L,  XylotUum,  Fly-Honeysuckle,  has  2-flowered  woolly  pedondea  ss 
long  as  the  flowers;  the  calyx-limb  deciduous;  the  beiiies  slightly 
connected  at  the  base ;  the  leaves  oval,  downy ;  the  stem  erect  The 
flowers  are  of  a  pde  yellow,  and  the  berries  are  scarlet  It  is  a  native 
of  nearly  the  whole  of  Europe,  in  thickets,  hedges,  and  rooky  places, 
and  by  the  dde  of  woods.  It  is  found  in  the  same  situations,  but  is 
a  rare  plants  in  Great  Britain. 

X.  Tartariea,  the  Tartarian  Honeysuckle,  has  a  glabrous  erect  stem ; 
cordato-ovate  sub-acute  leaves;  the  peduncles  shorter  than  the  leaves; 
the  berries  distinct  when  young  and  nearly  globose,  but  at  length 
connate  at  the  base ;  flowers  rose-coloured,  shorty  somewhat  gibbous 
at  the  base ;  the  fruit  black,  with  one  of  the  berries  usually  abortive; 
the  peduncles  2-flowered.  It  is  a  native  of  Tartary,  and  is  one  of  the 
most  hardy  of  European  shrubs,  growing  in  the  open  dr  in  the 
gardens  of  St  Petersburg  and  Stockholm.  It  is  very  common  in 
British  gardens,  and  is  valued  much  on  account  of  its  esrly  leafing 
and  fiowering. 

L,  Iberica,  the  Georgian  Honeysudde,  is  an  erect  plants  with 
petiolate,  cordate,  roundish,  tomentose,  or  pubesoent  leaves;  the 
peduncles  2-flowered,  shorter  than  the  leaves,  the  bncteas  oblongs 
ciliated;  the  berries  globose,  blood-coloured,  joined  together  to  the 
middle;  the  ovarium  tomentose.  This  plant  is  a  native  of  Georgia,  about 
TefliB,  and  is  a  neat  little  bush  with  which  to  form  garden-fences. 

All  the  spedes  of  Lonicera  may  be  cultivated,  and  are  well  adapted 
for  gardens,  shrubberies,  &a  The  climbing  spedes  may  be  trained  on 
trelUB-work,  or  in  arbours,  or  agdnst  walls.  The  upright  hardy  spedes 
are  best  adapted  for  shrubberies.  They  will  grow  in  any  common 
garden  soil,  and  may  be  propagated  by  cuttings  planted  in  autumn, 
either  in  a  sheltered  dtuation  or  under  a  hand-glass,  according  as  they 
are  more  or  less  tender. 

(Don,  DieMamydeous  Plants;  Loudon,  ArboretwBi^  it  FruHo^um; 
Babington,  Manual  of  BritiA  Botany.) 

LOON.      [COLTMBIDA.] 

LOOSESTRIFE.    [Ltthbum;  Ltbdcaohia.] 

LO'PHIAD^,  a  family  of  Fishes  of  the  order  AeanOivpteryffii, 
The  flshes  of  this  family  (which  forms  the  Pectordes  P^dicul4«i  of 
Cuvier)  are  distinguished  by  the  bones  of  the  carpus  being  elongated, 
and  forming  a  kmd  of  arm,  which  supports  the  pectoral  fins.  The 
skdeton  is  semicartilaginous.  The  family  contains  four  genera: 
Lophivs  (Cuv.),  AmUnnariui  (Commerson),  MaUho  (Cuv.),  and  Batra- 
chut  (Bloch.,  Schn.). 

Lophiiu  is  thus  characterised : — Skin  without  acdes ;  the  ventral 
fins  ntuated  in  firont  of  the  pectorals :  operoule  and  branchiostegous 
rays  envdoped  in  the  skin ;  giU-opening  ntuated  behind  the  pectorals ; 
branchiost^us  membrane  forming  a  large  purse-like  cavity  in  the 
axilla;  two  distinct  dorsal  fins,  in  troni  of  which  are  some  free  rays 


LOPHIODON. 


as  th«  head ;  lover  jkw  tha  langeit,  bearded  or  fringed  all  round  tlie 
•dgs;  both  j)>ws  armed  vith  numeroui  teoth  of  ilIff(>reDt  Isagthi, 
mnial,  gbup,  and  curving  inwardB ;  tsatli  also  on  tha  palatine  bone* 
and  tongue ;  three  elooKstcd  unconnected  filaments  on  the  upper  port 
of  the  bead,  two  near  t£e  upper  lip,  one  at  the  nape,  all  three  utuated 
on  the  middle  line;  eyea  lanje^  iridea  brown,  pupil  black;  pectoral  &db 
broad  and  rounded  at  the  edge,  wide  at, the  bue;  branchial  pouohea 
in  part  lupportod  b;  the  ill  branchiostegoua  rayi.  Bodj  narrow 
Oompared  with  the  breadth  of  the  head,  and  tapering  graduullj  to  the 
tail;  Tant  about  the  middle  of  the  body ;  the  whole  Gjih  coTenid  with 
a  looaa  akia.  The  number  ot  fin-ray«  are  : — Doraal,  S  epinoua  and 
12  aoft ;  pectoral,  20  ;  veDtral,  6  ;  anal,  8 ;  and  caudal,  8.  Colour  of 
the  upper  lurface  of  Uie  body  uniform  brown;  6n  membranes  darker; 
under  lurface  of  the  body.  Tentral  and  pectoral  Sob,  white ;  tail  dark- 
brown,  almost  black." 

The  Angler  ia  uaually  about  3  feet  io  length,  but  has  been  known 
to  measure  G  feet.  It  lives  at  the  bottom  of  the  water,  crouching 
close  to  the  ground  ;  and  by  meana  of  its  ventral  and  pectoral  fins  it 
atira  up  the  mud  and  sand  m  such  a  manner  as  to  conceal  itself  from 
other  flshee.  The  long  Slameat  at  the  tip  of  the  nose  is  elevated,  and 
the  glittering  appendage  at  its  extremity  ie  said  to  attract  the  snialler 
fishes  as  a  but ;  and  when  they  are  sufficiently  near  they  are  seized 
by  this  voradone  fish. 

Id  the  genus  A  nltnnan'ui  there  is  tha  same  sort  of  free  rays  on  the 
haul,  the  first  of  which  is  slender,  often  terminated  by  an  appendage ; 
the  following  rays,  augmented  by  a  mcLabrane,  are  aometiiaea  much 
•Dialled,  and  at  othen  are  united  to  form  a  Bn.  Thedoiaal  finoocupics 
nearly  the  whole  extent  of  the  back ;  the  body  is  uliea  beset  with 
cutaneous  appendages.  These  Ssbeii,  saya  Curier,  by  Elling  their 
enormous  stomachs  with  sir,  expand  themselves  like  a  balloon;  their 
fins  enable  them  to  creep  on  land,  where  they  can  live  for  two  or  three 
days,  the  pectorals,  from  their  position,  performing  tha  funations  of 
hind  feet.     Theae  fishes  inhabit  the  seaa  of  hot  climates. 

The  epeciea  of  the  genus  Midlhe  are  remsrkable  for  their  projecting 
■nout,  beneath  which  the  mouth,  which  ia  of  moderate  size  and  pro. 
tracted,  ia  situated.     Tha  body  ia  atadded  with  bony  tubercles,  and 

The  fourth  and  last  genua  of  the  present  family,  SalnuAiu,  ia  dis- 
tinguished by  tha  following  chaiaoteia : — Head  hoiiaontally  Sattened, 
broader  than  the  body;  the  mouth  deeply  cleft;  operculum  and  sub- 
operculum  spinous ;  the  veotral  fins  narrow,  inserted  under  the  throat, 
and  oontaining  but  three  rays,  the  first  of  which  is  broad  and  elongated. 
The  anterior  dorsal  fin  is  short,  and  supported  by  three  spinoi 


LORANT^ACE^ 


;  theai 


I  fin. 


The  lip 


of  tha  genui  Lophiai,  and  the  wounds  inflicted  by  tbeir  apinaa  ore  said 
to  be  dangerous. 

LOTHIODON,  an  extinct  genus  of  Mammalia,  nearly  approaching 
in  the  structure  of  the  teeth  to  the  Tapirs  and  Rhiuocerosas,  sad  in 
soma  respects  to  tbe  Hippopotamus,  separated  by  Cuvier  from 
Palaelkcriun  (with  which,  as  well  as  AnopUitherium,  it  ia  closely 
'   "'       "     "  it  the  bead  of  thia  article.    U.  De  Blain- 

r  t«eth, 

instead  of  exhibiting  a  continuous  series  of  double  orescenta  nmning 
langitudinslly,  have  transveisal  elevations  (des  collines  tranavsraalea^ 
mora  or  Issi  oblique.  Cnvier  gives  the  fallowing  as  the  generio  chaiaC' 
ten  of  I/ophiodtm : — 

1.  Six  iociaoiB  and  two  canines  in  each  jaw ;  seven  molars  on  each 
ude  of  the  upper  jaw  and  six  in  tbe  lower,  with  a  vscaat  space  between 
the  canine  and  the  first  molar :  pointa  in  which  they  resemble  the 
Tapirs. 

2.  A  third  elevation  (coUine)  on  the  lost  lower  molar,  whjoh  is 
wsntmg  in  the  Tapirs. 

3.  Taa  anterior  lower  molars  are  not  furnished  with  transversal 
elevations  as  in  the  Tapirs,  but  present  a  longituilimd  serisa  of 
tubercles,  or  a  conical  and  isolated  one. 

4.  The  upper  molaiB  have  Uior  transversal  elevations  more  oblique, 
and  in  this  reapect  approach  the  Rhinoceroaes,  frotn  which  they  differ 
by  the  absence  of  crochets  on  theae  elevations. 

The  dental  formula  of  Lofiiodoa  then  will  b« — 

Tbe  rest  of  the  osteology  of  this  extinct  form  indicates  tiie  affinitdea 
above-mentioned ;  but  many  parts  of  the  skeleton  are  still  unknown, 
and  particularly  those  effiential  portions  the  nasal  bones  and  those  of 
the  feet,  the  number  of  toei  not  being  sscertained. 

No   less  than   15   species  are   recorded,  12  of  which  are 
They  belong  to  the  first  great  freah-watcr  formation  of  the 
period  of  Lyell;  and  If  we  are  to  judge  from  analogy,  and  tiie  other 
animal  remahis  (those  of  reptiles  espediJly)  with  which  they  an 
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iated,  they  must  have  lived  in  a  t«mpemture   siiit-ible  to  the 
race  of  Crocodiles  and  freshwater  TttluJinala  {Emyl  aud  Trioaijr), 
craaturei  which  at  present  iuhabit  warm  climates. 

The  localities  are— Issel  for  three  species,  one  of  which  is  niso  found 
at  Epplesheim  and  another  also  st  Argentou  and  Soiwons  ;  Argcutou 
for  Uiree  other  species  ;  Buchsweiler  for  two  more  ;  Montabussrd  for 
more,  one  of  which  ia  also  found  at  Oannnt ;  Boutonnet  near 
Montpellier  for  one ;  Orenburg  far  one  (Z.  SiKricam  of  Fischer) : 
theae  species  are  named.  Others  have  been  found  at  Argenton,  in  the 
Laonnois,  near  Paris,  and  near  Frankfurt 


lowtpbaek  molar,  fromlbt  gre>l  tpeeiei  of  lophMon  o(  Argmlon  [Cuvwt); 
.  ipper  moliT,  (back)  sF  Che  Hine  (CnTirr) ;  1,  culnis  tooth  at  the  ume 
(CuTier) ;  i,  InslKir  teeth  ot  the  same  (CuTler). 

In  the  'R^e  Animal,'  Cuvier  places  JAiphiodon  between  PoIetd- 
Iherium  and  the  Tapirt.  Professor  Owen,  in  his  'British  Fossil 
Uammals,'  refers  LopkiodQn  to  tha  Tapiroida.  and  deaciibea  a  speciu 
fiom  teeth  found  in  Oreat  Britain.     He  calls  this  specjea  L.  minimas. 

LOPHIDS.    [LoraiAD*.] 

LOPHOBRA.NCUII,  a  family  of  Fishes  in  which  the  gills,  instead 
of  being  pectinated,  ore  separated  into  small  rounded  tufta,  whioh  are 
arranged  in  pairs  along  tbe  branchial  arches,  and  covered  by  a  large 
operculum,  so  fixed  as  to  leave  only  a  single  small  orifice  for  tbe  psaa- 
ago  of  the  water  outwards.  The  Fipe-Fiahes,  Sgngmithiit,  i/tppo- 
eampui,  SoUtuutoimu,  and  Pcgatui,  are  the  genera  included  in  this 
&mily.    [SvaaNATBls^] 

LOPHOQNATHUS.    rDlucosiKl-l 

LOPH0PHORU3.    (PatosU)*.] 

LOPHORINA.    [Birds  of  PiEaiiisr] 

LO'PHOTES,  a  genus  of  Fal-xtaida  sstabUshed  by  UL  Lesson ;  but 
that  term  having  been  previously  employed  by  Oioma  to  designate  a 
ganus  of  Acanthopteiygious  Fishes,  Mr.  Qould  and  others  adopt  tbe 
tiUe  Ltpidogtnyt,  proposed  by  Dr.  J.  E.  Gray  for  this  genus.  Ur. 
Qould  describee  a  spedea  among  his  Australian  birds  under  tha  name 
of  Lepidogmyi  crittatut.  The  form  is  somewhat  allied  to  Pemit. 
[Fal/MHinA.] 

LOPHOTES.    [TisioiDia.] 

LOPHOTOS,  a  name  applied  by  O.  Fischer  to  a  genus  of  Simiada. 

LOFHD'RA,  a  genua  of  Ssorians  established  by  Br.  Gray,  but 
changed  by  Cuviar  for  /lEiuriu,  because  in  bis  opinion  the  term 
LoBkara  oomes  too  near  to  the  term  Lophynu.    [Iquamd^] 

LO'FHTRUS,  a  genua  of  Birds.  [Coluubid£.J  Tbe  term  ia  also 
employed  by  Dumlril  to  designate  a  genua  of  Sauriaue,  {Agama 
gigantea,  EuhL),  and  by  Latraitla  as  a  name  for  a  genua  ot  Hymeoop- 
tenjos  Insects. 

LORANTHACE^,  ZoranfAs,  a  natural  order  of  Exogenous  Plants, 
referred  by  most  systematic  wnteis  to  either  the  polypetsJoua  or 
mouopetalous  sub-tdass,  but  by  othen  regarded  as  more  closely  la 
alliaooe  with  the  apettjous  Sanlataaiai  and  Pratiaeta.    The;  an  in 
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nearly  all  oaaea  true  parantea,  growing  vpon  the  bnmbhee  of  treeii 
below  whooe  bark  they  uiaert  their  roots,  inoorporating  them  with  the 
wood,  and  feeding  upon  the  vital  juicee  of  the  plants  wUoh  they  attack. 
The  principal  muks  of  disttnction  in  the  stmotore  of  LorfSidhacKi  are 
a  l-oalled  inferior  firuit  containing  a  single  erect  OTule,  a  froit  con- 
sisting  of  a  peculiar  viscid  matter  resembling  birdlime,  and  a  valvate 
corolla  with  tiie  stamens  opposite  the  petals.  There  is  but  one  spedes, 
the  Common  Mistletoe,  Fweum  a^m,  found  wild  in  England;  a 
species  of  LoTfunihiiu  occurs  in  the  south  of  Europe ;  but  in  the  hot 
dry  parts  of  tropical  countries  the  species  abound,  swarming  oyer  the 
branches  of  treM,  of  which  they  often  form  a  conspicuous  feature, 
with  their  long  clustered  gaily-coloured  flowers.  As  in  this  country 
the  Mistletoe  does  not  injure  in  any  considerable  degree  the  plant 
which  it  attacks  unless  it  exists  in  unusual  quantity,  so  in  India, 
where  LoramXhi  are  common,  the  injury  sustained  by  vegetation  is 
aooording  to  the  reciprocal  siso  of  the  parasite  and  its  stock.  Mr. 
Griffith  states  that  a  species  called  Xoran^iu  iSmrru/cs  which  is 
generally  attached  to  MelatUnna  malabathriea  or  other  shrubs,  fre- 
quently destroys  them  to  a  considerable  extent;  others  which  are 
minute  in  comparison  with  the  stock,  especially  such  as  grow  upon 
trees,  produce  no  appreciable  injury. 

Although  the  nature  of  the  pericarp  of  plants  seldom  forms  a 
part  of  their  ordinal  dirtinctions,  yet  it  is  here  employed — ^for  this 
reason,  that  the  viscidity  of  the  fruit  and  the  parssitioal  habits  of  the 
order  are  dependent  on  each  other.  The  seeds  sticking  by  their  own 
glue  to  the  branches  on  which  they  fall  insure  to  the  young  parasit^ 
when  it  begins  to  grow,  a  suitable  substance  in  which  to  push  its 
roots ;  and  as  the  viscidity  of  the  fruit  causes  the  greater  part  of  it  to 
catch  upon  branches  before  it  falls  to  the  ground,  the  young  plant 
would  die  immediately  after  germination  if  it  were  not  a  parasite^  and 
thus  the  race  would  become  extinct 

Mr.  Qriffith  has  shown  ('  Linn.  Trans.'  xviii.  71)  that  in  Loranihu 
and  Vuewn  the  ovules  are  not  formed  till  after  impregnation  has  taken 
place — a  most  curious  and  before  unhewrd-of  fact. 

The  order  seems  to  be  equally  dispenwd  through  the  equinoctial 
regions  of  both  Asia  and  America,  but  on  the  oontment  of  Africa  to 
be  much  more  rare,  only  two  having  been  yet  described  firom  equi- 
noctial Africa  and  five- or  six  from  the  Cape  of  Good  Hope.  Two  are 
named  from  the  South  Seas  and  one  from  Austolia ;  but  this  number 
requires  doubtless  to  be  enlarged.  Three  only  are  known  in  Europe. 
Nuffttiajloribfinda,  a  very  beautiftd  shrub  with  large  thyrses  of  bright 
orangeKx>loured  flowers,  is  a  singrilar  instance  of  a  plant  of  this  pu&- 
siticsl  order  growing  on  the  ground.  Such  is  the  abundance  of  the 
orange-ooiouiwd  blossoms  that  Uie  colonists  at  King  Geoige's  Sound 
compare  it  to  a  tree  on  fire ;  hence  it  has  gained  the  name  of  Fire- 
Tree.  The  bark  of  the  tree  is  usually  astringent^  as  in  the  Common 
Mistletoe.  In  medicine  they  are  of  little  value.  There  are  23  genera 
and  412  species. 

(Lindley,  VegdabU  Kingdan^) 

LOBANTHUS  (from  lorum,  *  a  strip  of  leather,'  and  Mot,  *  a  flower,' 
in  allusion  to  the  long  Unear  shape  and  leatheiy  substance  ot  the  petals), 
a  genus  of  Plants  the  ^pe  of  the  natural  order  LoraiUhacea,  It  has 
diadous  or  hermaphrodite  flowers,  the  calyx  cup-^aped,  adnatei,  with 
an  entire  border;  the  petals  6  or  6,  linear,  xeflexed;  the  stamens 
inserted  into  the  middle  of  the  petals ;  the  filaments  shorty  anthers 

floboee ;  the  style  thickish ;  the  stigma  simple ;  the  beny  globose, 
•ceUedy  1-aeeded.    The  spedes  are  evergreen  shrubs  parasitical  on 


Zk  BwropoHi,  the  European  Loruithua^  is  a  glabrous  mubh-bnmohed 
plant ;  the  branches  terete ;  the  leaves  opposite,  petiolate,  oval-oblong ; 
the  racemes  terminal,  simple ;  the  flowers  dioscious,  of  0  petals.  This 
plant  is  an  evogreen  puasitiosl  plants  and  has  the  habit  of  the 
Common  Mistletoe  ( VUeun  albmi).  It  is  a  native  of  the  southern 
parts  of  Europe^  and  is  frand  on  the  oak,  but  inhabits  no  other  tree. 
"This  drcomstance,"  says  Burnett,  "has  led  some  naturalists  to 
suppose  the  Loranthu§  to  have  been  the  Mistletoe  of  the  Druids,  and 
to  believe,  as  it  is  not  now  indigenous  to  Britain,  that  when  Druidism 
was  suppressed  every  vestige  of  that  stupendous  superstition  was  so 
oompletely  swept  awav  that  even  the  sacred  plant  was  extirpated  here." 
The  fisot  however  of  the  scarcity  of  the  misuetoe  upon  the  oak  renders 
it  probable  that  it  was  on  this  account  more  sought  after,  and  thus 
oontributed  to  make  it  an  object  of  superstition.  Several  other  spedes 
<tf  LoratUkut  have  been  describcK),  but  none  of  them  are  easily  culti- 
vated on  account  of  their  panuitical  habits.  The  seeds  of  the  LaraiiUhi, 
like  those  of  the  Mistletoe^  contain  tannin,  and  are  astringent 
L.  iiinmdrtu  is  used  for  dyeing  black  in  Chili 

giumett  OuiUnm;  Loudon,  Ariwrdum  et  Fmeiieehm,) 
ORICAltlA,  a  subdivision  of  the  TiinnaMUi  genus  CkUanaf  pro- 
posed by  Lamourouz.    It  is  also  employed  by  LiimsBus  to  designate  a 
genus  of  MalaoopteiygiouB  Fishes. 

LOBICATA,  the  name  appUed  by  Merrem  and  Fitsinger  to  the 
Crocodilei^  Emydosaurians  of  De  Blainville.    [Cbooodhjsa.] 
LORia    [LucurxbaI 

LORT.     [F&ITTAOIDJLJ 

LOSS,  a  peculiar  loamy  depont  in  the  valley  of  the  Rhine,  and 
extending  to  some  breadth  beyond  that  area,  which  may  be  conjectured 
to  be  analogous  with  accumulations  in  valleys  of  South  America  con- 
taining the   Meffaikeriuin,  Bud  with  other  'valley  formations'  in 


diflbrent  parts  of  the  world.  It  borders  the  valley-plain  of  the  Rhine, 
reaching^  though  not  continuously,  from  Schaffhauaen  to  Cologne, 
enters  many  of  the  lateral  dales,  Ues  against  the  hiUs,  and  oonstitutea 
hills  itselt  In  the  line  between  Basle  and  Bingen  it  occupies  the  left 
bank  by  Worms,  Oppenheim,  Flonheim,  fta,  and  the  rignt  bank  by 
the  Schwarzwald  to  Basle.  Compared  to  the  usual  character  of 
diluvium,  the  Loss  is  a  fine-grained  depont;  fine  sand,  day,  and 
calcareous  earth,  easily  pulverised,  and  containing  some  nodular 
concretions,  constitute  the  mass  of  the  depodt  It  sometimes  (at 
Heiddberg)  alternates  with  gravel' 

Prindpally  in  the  upper  parts  of  the  Loss  are  found  shells  of  land, 
firesh-water,  and  marsh  MoUuBca  now  living  in  the  vidnity.  These 
sometimes  retain  their  colour.  Bones  and  teeth  of  quadrupeds 
usually  met  with  in  diluvium  occur  locally  in  Ldss,  as  at  Weinhdm 
and  Benshdm.  These  bones  appear  sometimes  to  have  been  drifted  to 
their  present  repodtories,  ss  at  Rixheim,  where  upon  and  in  cavities 
in  the  fresh-water  tertiaries  bones  of  stag,  rhmoceros^  hyena,  elephant, 
horse,  Ac.,  occurred.  Cannstadt  yielded  bonea  and  teeth  of  elephant, 
rhinoceroi^  tiger,  hyena,  wolf,  bear,  stsg;  roebuck,  oxen,  horses,  boar, 
mouse,  hare,  birds,  and  remains  of  vegetables.  (Meyer, '  Palax>logica.') 

Between  Strasbuig  and  Sulsbad  the  L5ss  reaches  600  French  feet 
above  the  sea,  and  on  the  Eaiserstuhl  1200  feet,  au  elevation  snppo8«d 
to  be  explained  by  the  volcanic  character  of  the  vicinity.  The  thickness 
of  the  Loss  is  stated  to  readi  200  or  even  300  feet  Near  Aodemach, 
Loss  alternates  with  volcanic  sediments  (Trass),  but  generally  over- 
lies them,  and  in  some  places  fills  old  craten  (as  we  Roderberg, 
near  Bonn). 

The  depodtion  of  Loss  in  the  upper  Rhdnthal  has  been  often  viewed 
as  the  effect  of  a  lake  supposed  to  have  extended  firom  Basle  to 
Mayence,  and  to  have  been  drained  by  the  opening  of  the  narrow 
gorge  at  Bingen;  but  from  the  continuation  of  tnis  deposit  bdow  that 
gorge,  the  deration  it  has  attained  on  the  flanks  of  the  Siebengebixge, 
and  other  circumstances,  Mr.  Lyell,  who  has  spedally  examined  the 
subject,  proposes  a  different  hvpothesis.  He  thinks  that  the  whole 
country  drsined  by  the  Rhine  has  undergone  changes  of  level,  such 
that  after  having  formerly  stood  for  some  unknown  period  with  nearly 
its  actual  height  and  physical  features^  it  experienced  a  great  and 
general  depresdon,  so  as  to  reodve  river  depodts  in  great  abundance ; 
and  that  it  was  again  raised,  so  as  to  permit  the  partial  re-excavation 
of  the  andent  valleys,  and  the  removal  of  much  of  the  fluviatile 
sediments :  what  remahis  is  the  Loss. 

(Meyer,  Paiaologiea  ;  Lydl,  in  SdM.  PhUoaophieal  /oHmoi;  1834, 
and  Principle  of  Qeology.) 

LOTA,  a  genus  of  Subbradiial  Malsoopteiygious  Fishes  bdonging 
to  the  toibe  Oadid<g,  It  is  distinguished  by  having  an  elongated 
body,  with  dorsal  fins  and  one  anal  fin,  a  diin  with  one  or  more 
barbules. 

Z.«olMt,theLbg,iBavery  valuable  fidi,  scarcely  len  so  than  the  Cod. 
Large  quantities  are  taken  among  the  Western  Tslands,  the  OAneyn,  on 
the  Yorkdiire  coast,  and  the  Sdlly  Islands ;  and  may  be  traced  nearly  all 
round  the  Irish  coast.  The  fishing  for  them  is  by  hand-lines  and  long- 
lines  ;  and  beddes  a  portion  that  is  consumed  fresh,  the  fish  are  spht 
from  head  to  tail,  cleaned,  salted  in  brine,  wadied,  and  dried,  but  the 
demand  generally  fsUs  short  of  the  quantity  cured,  and  the  hardy 
fishermen  are  but  poorly  requited.  The  ports  of  Spain  are  the 
markets  supplied ;  and  so  valuable  an  article  of  oommeroe  was  Ling 
conddered  formerly  that  an  Act  for  reigulating  tiie  price  of  Ling^  Cod» 
Ac,  was  passed  as  early  as  the  rdgn  of  Edwm  IIL  The  dr-bladders, 
popularly^ called  Sounds,  are  prepared  separately,  and  with  those  of 
the  Cod-rah  are  sold  piddled.  The  roes,  which  are  of  large  siae,  are 
dso  used  as  food,  or  prssenred  in  brine,  are  sold  to  be  used  for 
attracting  fish.  The  liver  produces  oil,  which  is  used  by  the  poor  to 
supply  the  cotta^  honpy  >fiM>  as  a  medidne.  In  Zetland  the  prindpal 
fisning  for  Ling  is  from  May  to  August  On  the  Yoikshire  ooast  the 
young  are  celled  Drinlea.  In  Cornwall  they  are  caught  in  Januaiy 
and  February,  and  thdr  fivourite  haunts  are  about  the  maigtns  of 
the  rod^y  valleys  of  the  ocean. 

The  Ling  is  exceedingly  prolific,  snd  has  a  most  yoradous  appetite, 
feeding  on  young  fish,  not  sparing  anything  that  has  life,  and  the  prey 
is  swauowed  whole,  so  that  no  great  art  is  reouired  to  catch  it  It  is 
tenadous  of  lifio,  and  survives  great  injury.  Mr.  Couch  says  he  onoe 
saw  a  Ling  that  had  swallowed  the  usual  laige  hook,  diaft  foremost, 
of  which  tne  point  had  fixed  in  the  stomach,  and  as  the  line  drew  it, 
it  turned  round,  entered  the  oppodte  dde  of  the  stomach  and  fastened 
the  oigan  tosether  in  complicated  folds;  yet  having  escaped  by 
breaking  the  hne,  it  survived  to  swallow  another  hoolr  and  was  taken 
several  days  after. 

The  most  usual  length  of  the  Ling  is  from  three  to  four  feet ;  Pennant 
mentions  having  heard  of  one  which  messured  seven  feet;  and  Mr. 
Couch  has  known  them  weigh  70  lbs. 

The  body  of  the  Ling  is  slender,  more  donfl^ted  than  that  of  the 
Hake ;  roundish ;  head  flat ;  gape  laige,  lower  jaw  shorter  than  the 
upper,  with  a  single  barbule  at  its  ex&emity ;  teeth  in  the  upper  jaw 
smdl,  and  veiy  numerous,  those  in  the  lower  jaw  longer  and  laiger, 
fonning  but  a  single  row ;  laterd  line  straight^  scales  smsJl,  firmly 
adhering  to  the  skin ;  two  dorsal  fins  of  equal  height,  the  first  short, 
commencing  near  the  head,  not  pointed  as  in  the  Rake,  but  with  meet 
of  tiie  rays  even ;  second  long,  immediately  behind  the  first,  reaching 
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nearly  to  the  caudal ;  the  posterior  portion  the  most  elevated ;  vent 
in  a  line  with  the  eighth  or  ninth  ray  of  the  second  dorsal  fin ;  the  fin 
immediately  behind  it  is  long,  resembling  the  second  dorsal  fin,  and 
terminating  on  the  same  line  with  it ;  caaw  rounded  at  the  extremity. 
The  back  and  sides  are  gray,  inclining  to  olire ;  sometimes  cinereous 
without  the  olivaceous  tint;  belly  silvery;  ventrals  white;  dorsal 
and  anal  edged  with  white;  caudal  marked  near  the  end  with  a 
transverse  black  bar ;  the  extreme  tip  whitei 

Zf.  wUgaritf  the  Burbolt^  or  Eel-Pout^  is  the  only  British  species  of  this 
numerous  family  of  fishes  that  lives  permanently  in  fresh  water,  and 
prefers  in  tins  country  slow  running  nvers ;  but  it  is  neither  so  gene- 
rally known,  nor  so  much  esteemed  and  encouraged,  as  from  the  good- 
ness of  its  flesh  it  deserves.  It  is  said  to  be  found  in  various  parts  of 
the  north  of  Europe,  Siberia,  Asia,  and  India.  In  this  ooun^  it  is 
rather  locaL  It  occurs  in  the  Cam,  and  in  some  of  the  riven  of  Norfolk 
and  Lincolnshire.  The  Trent  produces  it^  and  Nottingham  market  is 
occasionally  supplied  with  samples  for  sale.  The  Burbolt  is  not  unlike 
the  eel  in  some  of  its  habits,  concealing  itself  under  stones,  waiting 
and  watching  for  its  prey,  which  consists  of  aquatic  insects  and  young 
fishes,  under  arches  and  near  eddies,  into  which  such  small  and  weak 
animals  are  likely  to  be  brought  by  the  current  of  the  water.  It 
feeds  principally  during  the  night,  and  like  the  eel  is  most  frequently 
caught  by  trimmers  and  night>Unes.  The  Burbolt  is  sometimes  called 
the  Coney  Fish,  from  its  habit  of  lurking  and  hiding  itself  in  holes  like 
a  rabbitb  It  spawns  in  February  and  March,  is  very  tenacious  of  life, 
and  is  said  to  have  lived  a  considerable  time  in  a  cold  and  damp 
situation,  fed  on  smAll  fishes  and  raw  meat  In  this  country  it  has 
been  known  to  attain  the  weight  of  4}  Iba,  but  a  common  weight  is 
about  2  lbs.  The  flesh  is  firm,  white,  and  of  good  fiavour,  and  is  by 
some  oonsidered  superior  to  that  of  the  eel.  As  the  Burbolt  is 
extremdy  hardy,  it  might  be  increased  in  any  quantity,  while 
the  value  of  we  fish  would  amply  repay  the  trouble  and  cost 
of  the  experiment.  It  would  thrive  well  and  multiply  in  large  lakes. 
The  lengtn  of  the  fish  is  firom  one  to  two  feet;  the  head  depressed, 
smooth;  jaws  equal;  chin  with  one  barbule;  the  ppe  large,  with 
small  teeth  above  and  below ;  eyes  of  moderate  suse ;'  gill-opening 
large ;  tiie  length  of  the  head  as  compared  to  that  of  the  body  as  one 
to  four ;  the  form  of  the  body  cylindrical,  compressed  posteriorly ; 
the  first  dorsal  fin  is  small  and  rounded,  the  second  elongated,  reaching 
nearly  to  the  tul ;  both  dorsal  fins  nearly  uniform  in  height ;  ventral 
fins  placed  very  forward,  narrow,  and  pointed;  the  pectoral  fins 
large  and  rounded;  the  anal  fin  begins  on  a  line  behind  the  com- 
mencement of  the  second  dorsal  fin,  but  ends  very  nearly  on  the  same 
plane;  the  tail  oval  and  slightly  pointed;  the  colour  of  the  body 
yellowish-brown,  douded  and  spotted  with  darker  brown,  and  covered 
with  a  mucous  secretion;  the  under  parts  lighter;  the  lateral  line 
indistinct  and  straight ;  scales  small ;  the  fins  partaking  of  the  colour 
of  the  part  of  the  body  from  which  they  emanate,  those  of  the  lower 
surface  being  much  the  lightest. 

(Tarrell,  Jrtlitib  Fithai). 

LOTUS,  a  genus  of  Plants  belongmg  to  the  natural  order  Legumi' 
nota.  It  has  a  calyx  with  5  nearly  equal  teeth ;  keel  ascending  with 
a  narrowed  point ;  the  wings  are  connivent  at  their  upper  maxgin ; 
longer  filaments  dilated  upwards ;  style  kneed  at  the  base,  filiform, 
subulate ;  pod  linear,  many-seeded,  2-valved,  imperfectly  divided  by 
transverse  partitions. 

L,  comicvlatm^  Common  Bird's-Foot  Trefoil,  \b  found  in  pastures 
and  on  dry  banks  in  Qreat  Britain.  The  claw  of  the  standard  is 
obovate,  transversely  vaulted ;  OAlyx-teeth  straight  in  the  bud,  subu- 
late from  a  triangular  base,  the  points  of  the  two  upper  ones  con- 
vergiog;  heads  S-lO-flowered.  The  plant  is  glabrous  or  slightly 
hairy;  stem  ascending;  leaflets  obovate;  stipules  ovate;  angle 
between  the  two  upper  calyx-teeth  rounded. 

Xw  major  has  the  daw  ox  the  standard  linear ;  calyx-teeth  spreading 
like  a  star  in  the  bud,  subulate  from  a  triangular  base,  two  upf>er 
ones  diverging;  heads  8-12-flowered;  leaflets  obovate;  stipules 
roundish-ovate. 

L,  anufUiUmmiu  is  found  in  the  south  of  England,  near  the  sea. 
It  has  the  claw  of  the  standard  linear;  calyx-teeth  straight  in  the  bud, 
subulate ;  pod  linear,  eight  times  longer  than  the  calyx;  beak  straight; 
head  about  2-flowered. 

X.  hirpidm  is  found  near  the  sea  in  Devonshire  and  ComwalL  It 
has  the  claw  of  the  standard  subulate ;  calyx-teeth  straight  in  the  bud, 
subulate;  pod  rugose,  terete,  twice  as  long  as  the  calyx;  beak  dongate, 
setaceous,  bent  downwards;  heads  few-flowered ;  leaflets  obovate-lanceo- 
late ;  stipules  half  cordate;  stem  procumbent.  There  are  niany  other 
European  spedes  of  this  genus,  none  of  which  are  of  any  importance. 

(Babington,  Manual  of  BriHth  BoUmy,) 

LOTUS  of  Hu  AncienU.  The  plant  or  plants  referred  to  by  dasdcal 
authors  under  the  name  of  Lotm  ia  a  subject  which  has^  engaged  the 
attention  of  numerous  commentators  as  well  as  of  botanists.  To  the 
difficulty  of  ascertaining  the  identitv  of  a  plant  but  imperfectly 
described  has  in  this  case  been  added  that  of  the  same  name  having 
been  applied  to  several  very  distinct  plants.  F^  the  latest  author 
(*  Flore  de  Yirgile '),  enumerates  no  less  than  deven  to  which  the  name 
ZoiftM  was  appUed  :  it  is  unnecessary  here  to  enumerate  more  than  the 
most  lemaricaUe.  Of  these  some  are  herbaceous,  others  perennial 
Among  the  former  are  the  L,  icttiva  and  L.  tylvatria  of  Diosoorides : 


the  first,  he  states,  is  also  called  L.  tr^oUum;  it  is  supposed  by  some 
botanists  to  be  MdUohu  officinalitf  and  by  others  to  be  M.  ctgruUa, 
Dr.  Sibthorp  hss  fixed  upon  M.  Mettanennt  as  the  plant. 

The  Z.  tylveatrii  of  Diosoorides,  also  called  L,  lAbyon,  a  native  of 
LibySy  and  about  two  feet  high,  with  leaves  like  those  of  L,  trtfolium, 
and  fruit  like  that  of  Fenugrodc,  is  thought  to  be  the  TngoneUa  eUUior 
of  Sibthorp,  which  he  found  in  Asia  Minor  and  in  Cyprus.  Both  kinds 
are  described  1^  the  Arabs  under  the  name  of  Handachocha,  or  Hund- 
kookee,  with  Garch  and  Thusf  as  other  Arabic  names.  From  the 
great  number  of  similsr  plants  of  the  tribe  of  Loteat,  which  are  em- 
ploved  by  Asiatics  as  artides  of  diet  or  as  medicines  it  is  impossibls^ 
without  specimens,  to  identify  dther  of  the  above,  but  they  are 
probably  allied  to  the  MMoUu, 

L.  jEgupticOf  or  the  Egyptian  Lotus,  is  no  doubt  one  of  the  Nfm" 
phasaceos,  being  described  as  springing  up  in  Egypt  in  Adds  inundi^ed 
bv  the  river,  with  a  stem  like  that  of  the  KM^t,  or  Egyptian  Bean 
{NdwMuim  tpecioiwn),  and  a  white  liliaceous  flower,  wmcn  rises  out 
of  the  water  at  sunrise  and  sinks  down  again  at  its  setting ;  a  capsule 
like  that  of  the  poppy,  in  which  are  contained  seeds  which  the  Sgyptians 
roast  and  make  into  bread ;  with  a  root  which  is  likewise  eaten,  both 
in  a  dressed  and  undressed  state.  The  plant  is  no  doubt  the  Nymphoea 
Zoiut  of  botanists;  but  as  in  the  most  andent  monuments  a  blue- 
coloured  lotus  is  likewise  represented,  there  is  no  doubt  that  the 
Egyptians  were  also  acquainted  with  the  Nytnpkaa  ecemluL  At  the 
present  day  the  seeds  of  several  Nymphseas  roasted  in  sand  are  eaten 
by  the  natives  of  India,  as  are  likewiBe  the  stalks  and  the  rootstodu, 
which  is  said  to  have  been  the  case  with  the  E^gyptian  spedes.  As 
the  flowers  of  the  Nymphaaeecs  are  so  highly  esteemed  by  the  Hindoos, 
and  notices  respecting  them  constantly  occur  in  their  poetry  end  my- 
thology, it  is  possible  that  an  Eastern  legend  may  have  given  origin  to 
the  transformation  of  the  nymph  Lotis  flying  from  Priapus  into  the 
'  aquatica  lotos.'    (Ovid, '  Metamozph.,'  ix.  841.) 

The  Egyptian  ZoUu  however  is  not  so  odebrated  as  another  Isss- 
known  tree,  to  which  exaggerated  description  has  assigned  a  fruit  of 
the  most  ddidous  kind,  upon  which  the  Lotophagi  lived,  and  which, 
when  strangers  had  once  tasted,  they  ceased  to  wish  to  return  to 
their  native  countiy.  This  is  spedslly  described  ss  a  tree,  but  there 
is  no  doubt  that  seversl  have  been  confounded  under  this  name.  One 
is  described  both  by  Diosoorides  and  Pliny  as  a  native  of  Italy  of  great 
size,  forming  excellent  wood,  with  frnit  about  the  sues  of  pepper  and 
resembling  that  of  the  dierry.  Tins  description  api^ies  very  closely 
to  the  OeUit  oicftraiu,  or  European  Lote  or  Nettle-%ee,  which  is  one 
of  the  largest  timber-trees  of  the  south  of  Europe,  wiUi  wood  of  con- 
dderable  hardness  and  toughness.  It  produces  berries  about  the  siie 
of  small  cherries,  and  with  long  stalks  like  them,  eaten  both  by  birds 
and  children. 

This  however  comes  fiir  diort  of  the  character  of  the  Lohu  of  the 
Lotophagi,  of  which  the  best  description,  according  to  Sprengd, 
is  that  of  Polybiua,  who  states  that  it  was  a  moderate-aiaed  tiiomy 
tree,  with  leaves  like  those  of  Bhamnm,  but  broader ;  that  tiie  friut 
at  first  was  like  the  white  berries  of  myrtle,  but  became  as  large  as  an 
oUve,  of  a  reddish  colour,  and  containing  a  small  nut;  taste  sweetish, 
resembling  that  of  figs  or  dates ;  and  that  a  wine  was  prepared  from 
itb  That  this  tree  was  a  native  of  Africa  we  know  from  the  Loto- 
phagi, who  employed  the  fruit  as  their  chief  food,  bdng  a  people  of 
the  African  coast  near  the  Syrtes.  (Herod.,  iv.  177.)  Arabian  authors, 
in  their  translation  of  the  works  of  the  Greeks,  give  the  synonyms  in 
both  languages,  and  we  have,  in  the  chapter  of  £rapion,  retranslated 
into  Latm,  *De  Loto  Arbore,'  the  name  Sidr,  or  Sidar,  given  as  the 
Arabic  name  of  the  tree,  and  Nabach,  Nibuk,  or  Nabk  as  that  of  its 
fruit  This  name  has  been  long  known  as  that  of  a  spedes  of  Ztey- 
phut,  and  has  been  applied  by  botanists  to  one  species,  Z,  Napeca, 
Dr.  Shaw,  in  his  '  Travels  in  Icarbary,'  figures  a  spedes  of  Zvtjfiphut, 
which  he  calls  '  Seedra  Arabum,  qun  et  Lotus  Yeterum.'  It  is  a 
prickly  branching  dirub,  with  fruit  of  the  size  of  a  wild  plum,  and  of 
a  sweetish  taste  and  saffron  colour.  He  found  it  sold  in  the  markets, 
cattle  fed  with  it^  and  a  Uqnor  drawn  from  it.  Desfontaines  also 
foimd  this  Z,  Loiua  on  the  same  coast,  and  has  fully  described  it 
Munffo  Park  found  a  spedes  of  Zvofphtu  in  the  interior  of  Africa, 
whicm  forms  a  large  tree  with  yellow  farinaceous  berries  of  a  ddidous 
taste.  The  natives,  he  says,  convert  them, into  a  sort  of  bread,  by 
exposing  them  some  days  to  the  sun,  and  afterwards  pounding  them 
gently  in  a  mortar  until  the  farinaceous  part  is  separated  from  the 
stone.  This  meal  is  then  mixed  with  a  Uttle  water  and  formed  into 
cakes,  which  when  dried  in  the  sun  resemble  the  sweetest  gingerbread. 
It  may  be  added,  that  the  fruit  of  several  species  of  Zigypkui  is  eaten 
in  IndJSk  One  kind,  commonly  known  by  the  name  Ber,  forms  a 
moderate-sized  tree  in  a  cultivated  state^  with  oval  fruit  of  a  yellowish 
or  reddish  colour,  and  about  the  size  or  somewhat  smaller  than  a  com- 
mon plum,  which  is  much  esteemed.  The  taste  is  mild  and  sweet, 
with  a  slight  degree  of  addity,  probaUy  coming  nearer  to  the  taste  of 
dates  than  any  other  fruit  In  Persian  works  Berree  and  Jharree  are 
given  as  its  Uindustanee,  Kinar  and  Ehial  as  its  Persian,  and  Sidr  as 
its  Arabic  name,  with  Nebbe  for  the  fhdt  The  fruit  of  the  wild  kind 
is  dried  and  powdered,  as  was  done  with  the  Lotui  of  the  LotophagL 
This  powder,  in.  Arabic,  is  called  Savikoon-Nebbek;  in  Persian,  Arudr 
i-Kinar ;  and  in  Hindoo,  Ber-Choonee. 

LOUOH  DIYEB,  a  name  for  Mergut  albeOiu.    [Ducu  ] 


us  LOUSE. 

LOUrfE.    fPKmcoLna;  ANoptna*,] 
LOUSE,  PLANT.    [APHia] 
LOUSE-WORT.    [PBDicuLiWS.] 
LOTAQE.    [KiLOBOUA.] 

LOV&APPLE.      [SOLAKDIL] 

LOXA-BABK.    [CiRaBOH^] 

LOXIA.    ^oxuA^.] 

LOXI'AD£,  Mr.  Tkon'B  naina  for  a  fWrnil;  of  Krds  placed  by 
him  as  ths  extreme  of  tbe  tribe  of  Cmiroiira,  irliich  u  the  third 
tribe  o[  hii  /nMUora,  or  Parchiiig  Birds,  and  iatervenes  betweea  tho 
Centirostral  and  Scaiuorul  tribea  in  hia  ayatem. 

Mr.  Vigors  reniarki,  that  DotwithatanduiK  their  iofsrioritj  of  aize, 
some  apecies  of  tbe  faznily  ma;  be  obserred  to  equal  eTsa  the  Hom- 
bLlls,  aUowvicebainz  made  For  their  relaUTe  proportions,  in  tbe  extreme 
enlargement  of  the  bill.  "  The  curved  and  serrated  bill  of  the  latter 
family  "  (Hornbilla),  sajrs  Mr.  Vigors,  "perceptibly  shorteniiig  itaelf, 
u  wo  haie  perceived  in  Momotnt,  it  still  carried  on  to  a  coireapoading 


stroDg.  United  to  that  genus  by  some  int^mediite  but  unchaiactsrised 
spociee,  the  Cocixilltraiala,  Briss.,  ooaducta  us  to  Bereral  groups,  amoog 
which  Pityiat,  Cut.,  Slmbilophaga,  YieilL,  the  true  titeio  of  authors, 
and  Ptilliroitra,  Temm.,  jaaj  be  diBtinguiahed ;  whence  we  pan  to  the 
■bortsr-billod  groups,  smong  which  Coiiut,  Linn.,  and  Ciaopit,  VieilL, 
may  be  particularised.  These  are  but  few  of  the  natural  geuera 
which  abound  in  this  extensive  family.  Many  iuterrening  species, 
poaseasing  strong  genuina  distinctlona,  may  be  introduced  among  these 
groups,  which  at  length  terminate  in  aome  of  theaborterandstrongBC- 
hilled  species  of  the  Linneas  Tanagers.  These,  it  will  be  remembered, 
commenced  the  present  tribe  (Cenimlra)  by  their  union  with  the 
PringiXlida:  and  thus  here  also  the  circular  lucceaaion  of  affiaitien 
extends  uninteimptcd  through  the  whole  aub-diriaioD."  ('Natural 
AfBnities  that  Connect  the  Ordcia  and  Families  of  Birds,'  'Lien. 
Trans.,'  vol  liv.) 

Mr.  SwuDson  ('  ClsBslfication  of  Biida ')  appean  to  reject  the  family 
altogether ;  for  we  Gnd  Phytototaa  among  the  PhyUitomina,  a  sub- 
family of  Miuophagida;  Coeeotkraiulf  under  the  sub-family  Cocco- 
thratutinaj  Filylui  under  tbe  sub-family  Tanagritusj  Slnbilopkaga 
under  the  '  Qaneric  names  not  adopted;'  Zoxia and  PnUiroiira  in  tbo 
•ub-family  Pyirhalina;  Coliiu  io  the  sub-family  CUina  (family 
ifiuojfhaffida)i  Ctut>puj(Otucpt«)  oaucelled;  and  the  Tansgern  under 
tbe  sub-family  Tanagrina ;  the  aub-familiea,  with  the  exception  ' 
the  two  placed  uudor  the  MvMphagido!,  being  arranged  under  t  . 
family  Pringiilida,  Mr.  Swwason's  Coniroilru  (his  second  tribe  oE 
Inteiiora)  oooaist  of  the  families  Comida,  Slamtdte,  Fringiliida, 
Miuopliagida,  with  their  aub-familiea,  and  BiKerida. 

The  moot  important  genua  is  Laria,  of  which  M.  Temminck 

that-     ■         ■  -      .   ■ 

bllla 
opiaioD. 

Loxia  (Crossbill). — Bill  moderate,  strong,  very  much  compressed  , 
the  two  mandibles  equally  curved,  hooked,  and  the  elongated  points 
crossing  each  other.  Nostrils  basal,  lateral,  rounded,  concealed  by 
hairs  directed  roTwards.  Feet  with  three  toes  before  Mid  one  behind, 
■nlerior  toes  divided.    Wings  maderate,  the  first  quill  longesL    Tail 

U.  Temminck,  who  gives  the  above  generic  character,  recotds  two 
■pocics,  L.  Pi/tiopiUtaciu  and  L.  eurvirottra,  in  his  second  edition 
(1820),  and  L.  Uicopttra  in  his  third  part  of  that  edition  (ISSfi).   The 
same  thres  speciea,  the  fint  under  tha  nuns  of   L.  jnnefonun, 
Mcorded  by  Ur.  Swoinson. 

The  species  are  found  in  the  north  both  of  Europe  and  Americik 
One  apedes  however,  L.  mmn'rvifra,  ia  found  in  Japan  as  well  as  ' 
Europe. 

L.  cvmiroilTa,  the  Common  CrossbilL  Butfon  speaks  of  the  bill 
these  birds  as  on  error  and  defect  in  nature — a  deformity.  If  he  had 
ever  kept  these  birds  in  a  cage,  he  would  soon  have  found  that  no 
instrument  could  have  been  better  adapted  to  tbe  work  required  of  it; 
and  if  they  had  ever  viiited  his  orchards  he  would  have  been  con- 
vinced to  his  coat  of  its  efficacy  in  splitting  fruits  for  the  purpose  of 
getting  at  tbe  kernets. 

Mr.  Yarrell  bos  well  illustrated  tbe  atnictare  and  moving  power  of 
this  organ,  which,  conjoined  with  the  peculiar  tongu^  will  be  found 
a  most  perfect  and  b^utiful  pleoe  of  mecbaniam  for  attaining  the  end 

"  Tbe  beak  of  tbe  Crossbill,"  (i.  cum'rojJra)  write*  the  author  lost 
mentioned,  "is  altogether  unique  in  its  form;    the  mandibles  do  not 
lie  upon  each  uther  with  their  lateral  edges  in  ofipoaition,  as  in  otber 
birds,  but  curve  to  tbo  right  and  left,  and  always  in  opposite  directions 
to  each  other.    In  some  Bpocimeiis  the  upper  mandible  is  turned  ^ 
the  right,  tha  lower  mandible  curved  to  the  left;  in  oUiers,  tbo  pi 
tiou  of  the  mandibles  is  reversed  as  to  their  direction.     In  tbe  spt 
men  I  examined  tbe  upper  mandible  curved  downwards  and  to  t 
left,  the  under  portion  turned  upwards  and   to  the  right       Wi 
holding  tbe  head  of  this  bird  in  my  Gngera,  I  found  I  could  bring  the 
point  of  tbo  under  mandible  in  a  line  underneath  and  touching  th< 
point  of  the  upper,  but  not  beyond  it  towards  tbe  left  side ;  white  or 
lis  own  side  the  point  passed  with  ease  to  the  distance  of  S-Sths  of  an 


ita  chacactcra  exclude  all  other  species,  being  proper  to  the  Croi 
only,     llliger,  he  observes,  in  his  'Prodromus    is  also  of  U 


iuch.  The  upper  mandible  has  a  limited  d^rsa  of  motion  on  the 
crsjiiiim,  the  superior  maxillary  and  nasal  booaa  being  united  to  the 
frontal  by  flexible  bon;  lamina." 


Hr.  Yarrell  then  proceeda  to  the  delAils  of  the  anatomy,  wEiicU  ha 
luatrates  by  ths  seven  figures  copied  below.  He  fint  noticaa  tha 
peculiarity  of  the  form,  as  well  as  of  tha  mignitnde  of  the  prooSMCS 
of  some  of  the  bonea  of  the  head  in  this  bird,  and  points  out  that  the 
pterygoid  proaeaaea  of  the  palatine  bones  are  conaidenbly  elongated 
downwards  {fig.  3,  a)  to  aiford  space  for  tbe  insertion  of  the  large 
pterygoid  muscles.  The  oa  omoideum  {fig.  3,  b)  is  strongly  articulate 
to  the  OS  quadratum  {jig.  S,  c),  affording  firm  support  to  the  moveaiile 
portion  of  tha  upptr  mandible.  The  jugal  bone  {fg.  3,  d  d)  ia  nnited 
to  the  superior  maxillary  bone  in  fron^  and  firmly  attached  by  ita 
posterior  extremity  to  Uie  outer  side  of  the  oa  quadistmn.  Thna, 
when  the  oa  qnadratnm  ia  polled  upwards  and  ferwarda  bv  iti  own 
propar  muadai,  the  upper  mandible  utjavatsd  ty  the  forward  fRaaure 
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In  most  other  birds  tha  inferior  projecting  process  of  the  os 
quadratum,  to  which  the  lower  jaw  is  articulated,  ia  somewhat  linear 
from  before  backwards,  and  compressed  at  the  sidee,  permitting 
verttool  uolion  only  upwards  and  downwards  j  hot  in  the  Crossbill 
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theaa  prOcesKa  are  ■pherickl  [fig.  3,  e),  and  the  cmvity  in  the  lon-cr 
jaw  destined  to  receive  tlie  proceu  u  a  circular  cup  (j&T'  G>  ")  :  from 
the  union  of  these  two  portions  there  mults  an  articuUtiDB  with  all 
the  motion  and  fleiibilitj  of  the  mechanical  baU-and-sooket  joinL 

The  lower  Jaw  ia  vary  strong  and  the  aides  or  pUt«B  are  elevatad ; 
ths  coroDoidproceBses(j(9. 6,A,  b)  are  prominent,  and  to  these,  as  well 
as  to  Uie  whola  outer  aide  of  the  platos,  the  temporal  muscle  ts  attached. 
In  a  h«d  of  this  bird  which  had  been  diveated  of  all  the  soft  parts, 
Mr.  Tarroll  found  that,  on  sliding  the  lower  jaw  latarally  upon  the 
otier,  as  performed  by  the  bird.before  the  coronoid  process  is  brought 
into  contact  with  the  ptarjguid  proceu  on  ^ts  own  side,  the  extreme 
points  of  the  mandibles  were  separated  laterally  to  the  extent  abore 
mentioned  (3-8 ths  of  an  inch). 

The  right  side  of  the  head  was  that  to  which  thslower  jaw  inclined 
b  the  specimen  examined  by  Mr.  Yarrell,  and  on  that  side  the  temponl 
and  pyramidal  muacles  were  considerably  larger  than  those  on  the 
left  (fyi.  1,  2.  4,  a,  b),  indicating  by  their  bulk  the  great  laterel  power 
which  the  bird  is  capable  of  exerting.  The  pterygoid  muscke  (jiff.  2, 
c,  c),  oD  each  side  were  nnosually  large,  the  great  distanoe  to  which 
the  articulated  extremities  of  the  lower  jaw  were  removed  affording 
ample  space  for  them,  and  as  the  food  of  the  bird  oonsieta  of  small 
seeds,  a  narrow  pharynx  is  lufficisnt  for  the  purposed  of  deiclutitoii. 
For  depressing  the  lower  mandible  three  muscles  are  called  ioto 
action;  but  only  one  of  these,  the  great  pyramidal  {figi.  1,  2,  i,  b), 
which  covers  two  other  small  ones,  the  triangular  and  square  muscles, 
is  visible.  All  three  have  tlteir  origia  on  the  oocipital  portioa  of  the 
cntnium,  and  are  inserted  by  strong  tendons  on  the  under  end  back 
port  of  each  extremity  of  the  lower  Jaw,  behind  the  centra  of  motion  ; 
they  eonsequeDtly,  by  their  slznultaneous  contraction,  raise  the  point 
to  which  uiey  are  attached,  and  depress  the  anterior  part  at  the 
mandible.  The  lower  parts  of  the  ossa  quadrata  are  pushed  rather 
forwards  by  this  compression,  with  the  help  of  two  small  musoles 
(not  figured),  but  whose  situation  may  be  explained  by  a  reference  to 
fig,  3.  One  of  these,  a  small  flat  muscle,  arises  from  the  septum  of 
the  orbits  bcjiind  the  small  aperture  hi  the  aeptnm,  and  passes  down- 
Wards  for  insertion  upon  the  projecting  styloid  process  of  the  o» 
quadistnm ;  the  sacand  is  a  amkll  pyramidal  muscle,  arising  also 
from  the  g^um,  anterior  to  the  other  muscle ;  and  posaing  down- 
wards and  backwards,  is  inserted  upon  the  as  omoideum  :  both  these, 
when  they  contract,  pull  the  os  quadiatnm  forwards,  and  so  elevate 
the  other  ntandible.  Thus  the  depressors  of  the  lower  jaw,  and  the 
elevators  of  the  upper  Jaw,  act  together  to  separate  the  mandibles. 
To  close  them,  the  temporal  and  pterj^oid  muBoles  elevate  the  lower 
jaw,  asusted  by  the  slender  sUpa  1^.  2,  d,  d),  which,  extending 
forwards  to  the  superior  maxillary  bonea,  aot  in  concert  by  bringing 
them  down.  To  work  the  lateral  motion,  the  great  pyramidal  mnscle 
on  the  right  aide  pulls  the  extremity  of  the  lower  jaw,  to  which  it  is 
attached,  backwards,  the  pterygoid  muscles  of  the  left  side  at  Uie 
esme  time  powerAiily  assisting  by  carrying  that  dde  of  the  lower 
jaw  inwards. 

Hr.  Yarrell  then  quotes  Mr.  Xownson,  to  show  the  adaptatii 
tbeee  parts  to  the  wanta  of  the  bird  in  feeding.  "  The  gnsit  pine- 
forests,  such  as  the  Eartsin  OermsDy,"  says  Ur.  Townson,  "  are  the 
natural  places  of  re«deaca  of  the  crossbeoks,  and  the  seed  of  the  oones 
of  these  bves  their  food ;  and  it  is  to  poll  out  the  seeds  from  between 
the  squama,  or  scales  of  the  cones,  that  this  structure  is  given  them. 
Their  mode  of  operation  ia  thus : — ^lliey  first  fix  themselves  aoross 
the  cone,  then  brmg  the  points  of  the,maxilln,  from  their  crossed  or 
lateral  position,  to  be  inunediateiy  over  each  other.  In  this  reduced 
compass  they  inainuate  their  beaks  between  the  scales,  and  then 
opening  them,  not  in  the  usual  manner,  but  by  drawing  the  inferior 
maxilla  ddeways,,  foroe  open  the  scales  or  saoanue."  It  ia  at  this 
stage  of  ths  proceeding,  observes  Ur.  Yamil,  that  ths  aid  of  the 
tonguo  becomes  uecessary ;  and  here  again  we  have  another  instance 
of  beantifU  adaptatdou.  There  is  articulated  to  the  anterior  extremity 
of  the  OS  hyoides,  or  bone  of  the  toogue,  on  additional  portion, 
formed  partly  of  bone,  with  a  homy  covering  ifigt.  6,  7,  a).  This  is 
narrow,  and  about  3-Sths  of  on  inch  in  length,  extending  forwards 
and  downwards,  with  the  sides  curved  upwards,  and  the  dlatal 
extremity  shaped  like  a  scoop  somewhat  pointed  and  thin  on  both 
edges,  the  proximal  extremity  ending  in  two  small  prooeases  elongated 
upwards  and  backwards  above  the  articulation  with  the  bone  of  the 
tongue,  each  process  having  inserted  upon  it  a  slender  mnscle 
Ififft.  6,  T,  b)  extending  baokivards  to  the  glottis  and  attached  to  the 
ce  hyoidea ;  and  these  muscles,  by  their  contraction,  extend  and  raise 
the  scoop-like  point.  "  Underneath  the  articulation  of  this  homy 
grooved  appendage,"  eontinues  Mr.  Yarrell,  "  is  anotJier  small  i 
{fig.  7,  e),  which  is  attached  at  one  extremity  to  the  os  hyoidea, 
other  to  the  moveable  piece,  and  by  its  action,  as  an  antagonist 
upper  muscles,  bends  the  point  downwards  and  backwards; 
therefore  the  points  of  the  heak  press  the  shell  from  the  body  of  the 
cone,  the  tongue,  brought  forward  by  its  own  mnsols  (genio-hyoideus) 
Is  enabled,  by  the  additional  muscles  described,  to  direct  and  inaert 
its  cutting  scoop  beneath  the  seed,  and  the  fbod  thus  dislodged  is 
tnmaferred  to  tlie  mouth :  it  will  be  seen  by  a  rafersnos  to  Uie  first 
fgure,  that  when  the  mandibles  are  sepsrolad  latsrally  in  this 
operation,  the  bird  has  on  tmintermpted  view  of  the  se*d  in  the 
cavity,  with  the  eye  on  that  side  to  which  tho  ondsr  mandlbls  is 
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irved."     So  much  for  BuSun's  "error  and  defect  of  natsn,  and 

ifonnlty." 

Loxia  imnriroitra  hoi  the  following  choraetei*  : — 

Adult  and  Old  JIaI&— ^Priocipal  ooloun  of  the  plumage  ash  stronglr 
tinged  with  greenish ;  &ont,  cheeks,  and  eyebrows  gray,  with  ysUoWUB 
and  whitish  spots;  back,  small  coVBrta  of  the  wings,  and  ac^mlat* 
greenish  ;  rump  yellow  ;  lower  parts  yellowish-green  ;  abdomen  gnty, 
with  deeper  spots ;  wing-  and  tail-feathers  bladush,  bordered  wiu 
greenish ;  great  and  lesser  coverts  bordered  with  yeUowish-whits ;  iri* 
and  feet  brown ;  bill  horn-colour.     Length,  about  6  inches. 

Uale  from  its  first  Uoult  to  the  Age  of  0ns  Year. — All  the  nppw 
and  lower  parts  of  the  body  brick-red,  mere  or  less  tingad  with  greanlsh 
and  yellowish ;  wing  and  tail-featheM  black,  bordered  with  reddish- 
green;  lower  coverts  of  the  tail  wlute,  with  ■  great  brown  spot  in  the 

Young  of  the  Tear. — ^ITpper  parts  gray-brown,  clouded  with  greeolsli; 
rump  yellowish ;  lower  parts  whitish,  with  longitudinal  brown  and 
blnck  spots. 

Female.— In  all  ages  diSering  but  little  from  the  yotmg ;  the  plumage 
is  clouded  withgreenish  and  yellowish  tints-  Neither  in  this  spedesnor 
in  L.  Pytio/mOaetiM  does  the  female  ever  anuma  the  red  lively,  which 
is  only  peculiar  to  the  male  aftw  its  Gist  moult  up  to  the  age  of  on* 
year. 


Loiia  nirvirsifra  (male].  Upper  flgnre,  jciuf  of  the  year;  lower,  adoU. 
Such  ia  H.  Temminck's  description  in  the  second  edition  of  his 
UbdubI  '  (1S30) ;  but  in  the  third  port  (1835)  he  states  that  the 
principal  tints  under  which  the  male  presents  itself  are  more  or  lees 
of  a  brick-  or  vermilion-red,  the  middle  of  the  belly  being  wliilLJi. 
The  males  of  a  year  old  are  of  a  tamished-red,  of  a  yellowish-red,  of  a 
treenish-yellow,  or  tamisbed  yellow  clouded  with  reddish.  The  old 
females  have  the  upper  part  of  the  body  deep  gray,  the  rump  of  a 
yellovrish-greien,  the  lower  part  of  tho  body  of  a  bright-gray  clouded 
with  greenish.  U.  Temminok  adds  that  he  has  eeea  males  with  the 
summit  of  the  head,  belly,  and  rump  of  a  beautiful  yellow,  with  a 
large  brown  bond  behind  the  eyes,  and  the  rest  of  the  plumage  like 
the  old  fhmala^  M.  Tcmminck  says  (in  the  same  part)  of  the  genns 
generally,  that  the  red  or  reddish  liver;  of  the  males  ia  not,  as  had 
been  enonsonsly  briiered,  psculisr  to  a  limited  period  of  life,  but  is 
the  perftat  state  of  [dumoge  in  the  male  aex  ;  after  quoting  H.  Bnhm's 
proofs  of  the  nidification,  H.  Temminck  goes  on  to  state  that  the  old 
males  have  a  red  plumage ;  the  young  a  reddish  plumsge,  reddish- 
yellow,  or  yellowish ;  the  females  a  yeUowiah-green,  and  the  yoong  » 
grey  or  grayish  plmnago. 

Hr.  Qould  ('  Birds  of  Europe ')  obaervee  that  in  the  minds  of  many 
naturalists  some  doubts  still  exist,  and  that  they  existed  till  lately  in 
his  own,  as  to  whether  the  rich  resy-red  colouring  sssumed  by  this 
bird  is  choncteristio  of  the  breeding  season,  or  ths  permanent  livery 
of  the  adult  male-  He  states  that  during  his  recent  visit  to  Vienna 
he  had  an  opportunity  of  observing  both  sexes  in  every  stage,  an 
examination  of  which  afibrded  him  abtmdsiit  proofii  that  the  red 
plumage  is  acquired  during  the  first  antamn,  for  he  saw  many  lately 
fledged  that  had  their  plnmsge  thiekly  spotted ;  Others  that  had 
partially  lost  their  spotted  appearance,  and  had  partly  assomed  tha 
rad  colouring;  and  others  that  hod  their  fealhen  entirely  tinted  of 
this  colour ;  while  ths  adults,  as  moat  omitholcwisls  have  stated, 
*    '■  which  appear*  to  ba 
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TJbis  bird  is  JLoxia  ewrvirotira  of  Linnsaos ;  Beooo  in  Crooo,  Crooioue, 
and  Croaiero,  of  the  Itoliana ;  Bee  CroiB^  and  Beo  Crois^  Commiin  of 
the  Franch ;  Fichten  Krenmchnabel,  or  EreatBBchnabel,  and  Mittlerer 
Qebiiigs-and-Blohten-KreutEBchnabet  of  the  Qermana;  Kroisvink  of 
the  NetheriandoTB ;  Mindre  Kormabb  of  the  SeandinaTians ;  CroBsbill, 
Common  Croasbill,  or  Shell-Apple,  of  the  Engliah;  and  Oylfingroea  of 
the  Welsh. 

Willughby,  who  notices  its  change  of  colonr,  says  that  it  is  a  most 
▼oradous  bird ;  much  delighted  and  feeding  yery  fat  with  hempHMed. 
"It  also/'  he  adds,  '^loTes  fir-kemels.  .  .  .'They  say  that  with  one 
stroke  of  its  bill  it  will  in  a  trice  divide  an  apple  in  halves,  that  it 
may  feed  upon  the  kernels,  by  that  means  doing  a  great  deal  of  mis- 
chief in  ox^ards."  Mr.  TownSon,  who  kept  some,  states  that  the 
degree  of  the  lateral  power  of  these  birds  is  surprising ;  that  they  are 
fond  of  exercinng  it  for  mere  amusement ;  and  are  therefore  not  a 
little  mischievous.  "My  pets,"  says  the  last-mentioned  author, 
**  would  often  oome  to  my  table  whilst  I  was  writing,  and  carry  off 
my  pencils,  little  chip-boxes  in  which  I  occasionally  kept  insects,  and 
other  similar  objects,  and  tear  them  to  pieces  in  a  minute.  Their 
mode  of  operation  is  by  first  pecking  a  little  hole ;  in  this  they  insert 
their  bill,  and  then  split  or  tear  the  object  by  the  lateral  force.  When 
I  treated  them,  as  I  often  did,  with  almonds  in  their  shells,  they  got 
at  the  kernel  in  the  same  manner ;  first  pecking  a  hole  in  the  shell, 
and  then  enlarging  it  by  wrenching  off  pieces  by  the  lateral  power." 
Mr.  Tarrell — who,  in  his  paper  in  the  '  Zoological  Journal,'  from  which 
we  have  taken  the  organisation  of  the  bill,  observes  that,  notwith- 
standing Buffon's  assertion  to  the  contrary,  they  can  pick  up  and  eat 
the  smiulest  seeds,  and  shell  or  husk  hemp  and  similar  seeds — gives 
the  following  interesting  account  of  the  habits  of  a  pair  in  captivity. 
We  must  premise  that  Willughby  also  remarked  that  when  kept  in 
cages  they  dimb  up  and  down  the  sides  with  their  bills  and  feet,  after 
the  manner  of  parrots.  "  My  friend  Mr.  Moi^gan,"  says  Mr.  Tarrell, 
"  kept  a  pair  of  these  birds  for  some  time,  and  had  opporttmities  for 
observing  their  curious  habits.  They  were  impatient  under  confine- 
ment, and  restless,  climbing  over  the  wires  of  their  cage,  by  the  use  of 
their  beak  and  daws,  like  parrots.  One  of  their  principal  occupations 
was  twisting  out  the  ends  of  the  wires  of  their  prison,  which  they 
accomplished  with  equal  ease  and  dexterity.  A  short  flat-headed  naU 
that  confined  some  strong  net-work  was  a  fiivourite  object  on  which 
they  tried  their  strength ;  and  the  male,  who  was  usually  pioneer  in 
every  new  exploit,  succeeded  by  long-continued  efforts  in  drawing  the 
nail  out  of  the  wood,  though  not  without  breaking  off  the  point  of  his 
beak  in  the  experiment.  Their  unceasing  destruction  of  cages  at 
length  brought  upon  them  sentence  of  banishment.  During  the  period 
of  their  captivity  a  complete  change  took  place  in  the  colour  of  their 
plumage,  without  the  snedding  of  a  single  feather." 

The  nest  is  generally  placed  in  the  fork  of  a  lofty  branch  in  fir  and 
other  trees ;  it  is  built  of  moss,  lichens,  and  other  such  materials,  and 
lined  with  feathers.  Eggs  four  or  five,  grayish  or  dirty  white^  with 
irregular  bright  blood-red  patches  at  the  larger  end,  and  smsller 
spedn  dispersed  over  the  remaining  portions.  Temminck  says  that 
in  Livonia  it  builds  in  the  month  of  May,  but  the  general  period  of 
nidification  mentioned  by  authors  is  during  the  winter  or  very  early 
in  spring.  Whilst  they  are  at  work  on  Uie  fir-cones  thdr  note  is  a 
gentle  twitter,  and  they  may  be  seen  climbing  about  the  branches 
Uke  parrots;  but  they  are  said  besides  to  have  a  pleasant  song, 
which  is  only  poured  forth  in  the  winter  months,  or  at  the  season  of 
incubation. 

M.  Brehm  declares  that  the  nidification  and  lapngof  eggs  takes 
place  in  all  seasons,  and  he  attributes  this  peculiarity  to  the  com- 
parative abundance  or  scardty  of  food.  It  appears  to  be  certain  that 
Crossbills  make  their  nests  in  December,  as  well  as  in  March,  April, 
and  May. 

Localities. — Qermany,  Polan'd,  Sweden,  &a,  America  (?),  and  Japan, 
in  which  last  locality  it  is  celled  Isuga.  Prince  C.  L.  Bonaparte 
notes  it  as  very  rare  and  aoddental  in  Italy,  appearing  only  in 
the  coldest  winters  near  Rome;  but  as  not  rare  in  Philaddphui  in 
the  winter.  It  can  only  be  considered  as  an  occasional  visitant  to  the 
British  Tslands.  Willughby  says,  **  Sometimes  they  come  over  to  us, 
and  in  the  western  part  of  England,  especially  Woicestershire,  make 
bad  work,  spoiling  a  g^reat  deal  of  fruit  in  our  orchards."  About  the 
commencement  of  the  present  century  a  large  flight  came  to  the  south 
of  Ireland  in  the  autumn,  and  did  much  damage  to  the  apples,  &c. ; 
numbers  of  these  birds  were  taken  and  kept  in  cages  at  that  time. 
Mr.  Selby  notices  the  immense  flocks  that  visited  England  and  Scot- 
land in  1821.  They  spread  themselves  through  the  country,  and  were 
to  be  seen  in  all  woods  and  plantations  where  the  fir-tree  abounded. 
Their  first  appearance  was  in  the  early  part  of  June,  and  the  greater 
part  of  the  fiocks  seemed  to  consirts  of  females  and  tiie  young  of  the 
year  (the  males  possessing' the  red  plumage  assumed  ficom  the  first 
moult  to  the  end  of  that  year).  Many  of  the  females  killed  by  Mr. 
Selby  showed  plainly,  from  the  denuded  state  of  their  breasts,  that 
they  had  been  engaged  in  incubation  some  time  previous  to  their 
arrival;  which  drcumstanoe,  he  observes,  agrees  with  the  account 
given  of  the  early  period  at  which  they  breed  in  higher  latitudes. 
They  continued  in  Britain  till  towards  the  autumn,  but  kept  moving 
northward,  for  Mr.  Sdby  found  them  in  September  particulariy 
abundant  in  all  the  fir'tsaots  of  Scotiand  after  they  had  nearly  disap- 


peared south  of  the  Tweed.  Since  that  time  (he  writes  in  1825)  none 
had  come  under  his  observation.  He  alludes  to  the  great  havoc  they 
commit  in  the  apple  and  pear  orchards  in  their  occasional  visits  to  tike 
south,  by  splitting  the  fruit  in  halves  for  the  sake  of  the  indoaed  pips. 
Mr.  Hoy,  of  Stoke  by  KayUnd,  in  Suffolk,  who  gives  an  interesting 
account  of  the  habits  of  these  birds,  says  that  from  1821  to  the 
middle  of  May,  1822,  Crossbills  were  very  numerous  in  that  county, 
and,  he  believes,  extended  their  flights  into  many  parts  of  England. 
(Loudon, '  Magarine  of  Nat  Hist,'  January,  1834.)  Mr.  Knapp  notices 
its  occasional  visits  in  small  parties,  and  the  damage  it  does  to 
the  ordiard.  He  says  that  a  pair  was  brought  to  him  very  eariy  in 
August,  and  the  breasts  of  the  female  bcdn^  nearly  bars  or  feathers^ 
as  is  observed  in  sitting  birds,  he  thinks  it  is  probable  that  she  had  a 
nest  in  the  neighbourhood.  There  are  a  few  instanoee  reoorded  of  its 
breeding  here. 

The  flesh  of  the  Common  Crossbill  is  well  flavoured.  Mr.  Qould 
saw  in  the  bird-market  of  Vienna  multitudes  of  CrossbiUs  exposed 
for  sale  with  swallows,  martins,  and  many  others  of  the  smaller  birds, 
for  the  purposes  of  the  table ;  of  these  the  Crossbill  appeared  to  be 
especially  in  Request  firom  its  superiority  of  size  and  its  sweet  and 
well-tasted  flesh,  to  the  good  qualities  of  which  Mr.  Gould  bcszs 
testimony.  The  same  author  notices  it  as  seeming  to  be  of  all  the 
small  birds  the  least  distrustful  of  man,  and  states  that  when  flo^ 
arrive  in  this  country  numbers  are  taken  by  a  bird-limed  twig  attached 
to  the  end  of  a  fishing-rod. 

LOXOCLASE,  a  Mineral  belonging  to  the  anhydrous  silicates  of 
Alumina.  It  has  nearly  the  form  of  Felspar,  but  is  distingniahed  by 
a  cleavage  paralld  with  the  longer  diagonsL  It  contains  8  per  cent 
of  soda  and  8  per  cent  of  potash.  It  is  found  at  Hammond  in  the 
state  of  New  York,  in  company  with  Pyroxene^  Qraphite^  and 
Calcspar. 

LOXONE'MA  (Phillips),  a  group  of  spiral  Oatteropoda.  The  apedss 
occur  in  Silurian,  Devonian,  and  Carooniferous  strata.  {Palaoaric 
FottUt  nf  DsvoiuAtre.) 

LOTDIA,  or  LLOTDIA,  a  genus  of  Plants  bdonging  to  the  natural 
order  JAUtieete,  The  perianth  is  persistent  and  patent;  stamens 
inserted  at  the  base  of  the  perianth;  anthers  erect;  style  filiform; 
stigma  tri|;onous;  seeds  angular  above,  flat  boieath. 

X,  teroitna  is  native  of  Welsh  mountains.  It  is  a  rare  plant,  but  is 
found  on  Mount  Snowdon.  The  root-leaves  are  semicylindrical ;  stem- 
leaves  dilated  bdow  and  sheathmg;  flowers  mostly  solitary,  nectary 
a  transverse  plait  The  height  of  the  plant  is  6  or  6  inches.  Stem 
and  leaves  sprin^ng  separatelv  from  we  root ;  stem-leaves  aerera], 
short;  flowers  wmte,  with  reddish  lines  intMnally. 

(Babington,  Mamud  of  British  Botany.) 

LUCA'NID^  the  family  of  Stag-Beetles,  a  name  popularly  applied 
to  these  insects  on  account  of  the  very  large  and  powerful  mandiUea 
with  which  the  males  are  fumiahed.  These  in  the  genera  Ckiato- 
ffnathw  and  Ph4)Udohu  equal  the  entire  length  of  the  bmiy,  and  in  the 
Lueanui  oervus  of  our  own  country  are  very  formidable  insbumeota 
of  offence.  They  live  during  the  day  in  the  trunks  of  trees  and  old 
wood,  and  take  flight  at  dusk.  The  &inales  are  sluggish,  and  not  so 
numerous  as  the  males,  which  fight  with  great  ferodty  among  them- 
selves for  possession  of  their  mates.  The  larva,  whidi  is  supposed  to 
have  been  the  animal  called  Cosnu  by  the  Romans,  and  esteemed  by 
them  as  a  delicacy,  lives  in  the  willow  and  the  oak,  and  remains 
untransformed  for  several  years.  When  full  grown  it  forms  a  coooon 
of  the  dust  of  wood  wmch  it  has  ground  down  by  its  powerful 
jaws,  and  after  remaining  some  time  as  a  pupa  it  undergoes  its  final 
transformation  to  pass  a  very  brief  portion  of  its  life  as  a  perfect 
insect  Some  of  the  foreign  genera  of  Stag-Beeties  are  remarkable 
for  their  briUiant  colouring.  lu  Britain  we  have  four  species,  which 
belong  to  as  many  genenL  (Westwood,  IwtrothieHan  to  the  Modem 
OUumjUaium  of  /luecte.) 

LUCE.    fEsooiDiB.] 

LUCERN.    [Mbdioaoo.] 

LUCERNARIAD^,  a  fiianily  of  Helianthoid  IntAosoo,  indodiqg 
the  single  genus  LvtcarnaHOf  which  is  characterised  amongst  aU  other 
Polyps  by  its  spedes  having  the  tentades  arranged  in  little  tuita 
The  body  is  somewhat  campanulate,  and  fixed  when  at  rest  by  a 
narrow  diisc  or  stalk;  the  mouth  is  quadrangular,  in  the  centre  of  an 
umbellar  expansion;  the  tufts  of  tentacula  are  arranged  around 
the  expanded  margin  of  the  mouth. 

Three  spedes  are  described  by  Dr.  Johnston  as  inhabiting  the 
British  coaiats. 

JL,  faidadarit  has  the  peduncle  of  the  body  produced ;  tufts  of 
tentacula  in  pairs,  about  a  hundred  in  each.  Professor  E.  Forbes  says 
it  is  common  in  Zetland,  and  has  been  found  on  various  parts  of  the 
British  coast  When  irritated  in  the  dark  it  gives  out  briUiant  flashes 
of  bluish  phosphorescent  light. 

L  aitrietUa  has  a  campanulate  disc,  with  eight  tufts  of  tantaenla 
with  intermediate  tuberoies. 

L,  ecunpamUata  has  a  sub-sessile  campanulate  body,  eight  tufts  of 
tentades,  without  intermediate  tuberdes.  It  inhabits  aea-weed  at 
low-water  mark.  It  has  been  taken  at  Torbay,  Berwick,  the  Ide  of 
Wight,  and  other  parts  of  the  "Rnglith  coast 

Dr.  Johnston  gives  tiie  following  account  of  this  spedes : — 

"It  is  about  an  inch  in  height,  of  a  uniform  liver-brown  colour 
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sxnoothi  adherixig  by  a  circular  dlac^  above  which  there  is  a  deep 
Btrieture,  or  short  peduncle ;  the  dieo  even,  strengthened  by  an  interior 
cartilaginous  lamina,  which  rises  up  the  short  peduncle,  and  forms  a 
minute  hollow  firm  centre.  The  margin  of  the  oral  expansion  is 
somewhat  thickened,  and  divided  into  eight  equal  arms,  each  fumiiihed 
^vitli  a  tuft  of  numerous  short  tentaeula  tipped  with  a  gland,  and 
brighter-coloured  than  the  body.  The  interior  is  hollow^  like  the 
bloflsom  of  a  flower,  the  square  extensible  mouth  projecting  in  the 
oentre ;  and  in  the  space  between  the  arms  there  is  a  complicated 
structure  composed  apparently  of  two  series  of  foliaceous  processes, 
arranged  on  each  side  of  a  white  line,  that  seems  to  spring  fix>m  the 
sides  of  the  mouth. 

"These  processes  are  formed  by  the  complicated  foldings  of  a  thin 
Bxembrsne  attadied  by  one  side  in  the  manner  of  a  mesentery ;  there 
are  no  vessels  in  the  membrane,  but  some  portions  of  it  ezhibit^when 
magnified  a  kind  of  net-worit  of  iiregular  cells,  and  the  outer  and  free 
edge  is  bounded  by  a  thread-like  line.  The  white  central  line  which 
divides  them  is  formed  of  small  roundish  bodies  arranged  in  two  or 
tbxee  dose  series,  and  some  of  these  ova  can  at  times  be  traced  along 
Ui6  maigin  of  the  ciroumference  to  the  tentaeula. 

^  The  latter  are  cylindrical,  and  terminated  with  a  globular  head, 
vrliich  is  seemingly  imperforate.  The  stomach  is  a  loose  thin 
plaited  extensible  bag,  having  attached  to  its  inner  surface  numerous 
filiform  cflDca,  that,  after  their  removal  from  the  body,  retain 
their  irritability  for  a  long  time^  and  writhe  themselves  like  a  lot  of 
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worms. 

Dr.  Coldstream  says  of  it : — ''I  find  the  animal  very  hardy;  it  is 
constantly  in  a  state  of  expansion,  and  does  not  contract  except  when 
▼eiy  rudely  handled.  One  specimen  has  lived  with  me  for  three 
wedcs,  although  the  water  has  not  been  very  often  changed.  When 
I  first  procured  it,  the  two  rows  of  spots  running  from  the  mouth 
along  each  arm  were  prominent,  and  of  a  dark  reddish-brown  colour. 
Since  that  time  thev  have  increased  in  size,  end  have  become  studded 
with  numerous  white  oval  bodies  which  I  suppose  to  be  ova.  I  see 
acme  of  these  have  made  their  way  into  the  weo  connecting  the  arms, 
but  I  have  not  observed  any  expeUed  from  the  body." 

In  his  '  Hiitory  of  British  zoophytes,'  Dr.  Johnston  makes  the 
following  observations  on  the  general  structure  and  habits  of  these 
curious  animals :— 

"The  Imeemaria  are  of  a  gelatinous  consistence.  The  skin,  or 
oorium,  IS  smooth  and  tliiokish.  After  oovering  and  giving  form  to 
the  body  it  is  reflected  over  the  oral  disc,  and  incloses  within  the 
duplicature  formed  by  this  reflection  the  internal  viscera.  The  body 
is  more  or  less  distinctly  campanulate,  and  is  prolonged  inferiorly  into 
a  pedicle,  very  variable  in  length,  which  has  its  bottom  conformed 
into  a  sucker.  From  this  point  four  ligaments,  probably  of  a  mus- 
cular nature,  rise  up  within  the  peduncle,  dividing  at  the  expansion 
of  the  bodv  into  eight  distinct  fasciculi,  one  proceeding  to  each  arm. 
These  £Mciculi  are  composed  of  long  parallel  fibres,  are  analogous  to 
the  lamella  of  the  AeUnicBj  and  like  them  divide  the  body  into  eight 
equal  compartments,  for  the  inner  fold  of  the  corium  is  intimately 
connected  with  them  on  both  sides.  The  vermiform  cseca  lie  in  these 
compartments,  and  the  ova  appear  also  to  be  generated  in  them,  but 
whether  they  have  an  appropriate  ovaiy  is  doubtfuL 

"A  specimen  which  had  tmdergone  a  certain  degree  of  putrefaction 
and  duisolution  exhibited  these  ova  forming  a  complete  circle  round 
the  mouth,  with  rows  running  up  the  arms  to  the  base  of  the  tentaeula. 
The  ova  were  proportionablv  large,  roundish,  or  oval,  and  irregularly 
grouped.  The  change  produced  in  the  appearance  of  the  tentaeula 
was  considerable,  for  the  globular  apex  had  dinppeared,  and  all  had 
assumed  a  linear  or  conical  figure,  the  centre  filled  wiUi  an  opaque 
granular  matter  forming  a  dark  speck  at  the  apex,  and  covered  with 
a  dear  mucous  sldn.  The  vettde  presentea  precisely  the  same 
structure,  but  no  aperture  was  visible  in  either  part 

"  The  iMoemaria  can  swim  with  some  rapidity  in  the  water  by 
alternate  dilatations  and  contractions  of  the  body,  out  they  are  usually 
found  adherent  to  sea-weeds^  the  first  species  in  a  dependent  position, 
the  two  latter  invariablv  erect,  so  that  Lamarck  is  in  error  when  he 
describes  the  mouth  as  being  inferior.  When  in  a  state  of  expansion 
few  marine  worms  exceed  them  in  beaulnr  and  singularity  of  form ; 
when  contracted  they  are  shapeless,  and  easily  overlooked.  They 
feed  on  small  crustaoeous  animals  brought  within  reach  by  the  tide^ 
and  to  arrest  them  more  certainly  the  tentaeula  are  widely  displayed ; 
but  no  sooner  have  tiiey  felt  the  prey  than  they  instantly  oontraot, 
envelope  it  in  their  joint,  embrace,  and  cany  it  to  the  mouth  by  an 
involution  of  the  whole  marginal  circumference.  I  have  found  that 
^e  glands  with  which  the  tentaeula  are  tipped  perform  the  office  of 
suckers,  as  Lamarck  conjectured,  and  thus  retain  their  captives  with 
greater  certainty." 

Mr  R.  Q.  Couch  says,  "  Thear  mode  of  progression  difiers  under 
different  droumstanoes.  If  intending  to  move  to  any  great  distance, 
th^  do  so  by  loosening  their  attachments,  and  then  by  various  and 
active  contortions  they  waft  themselves  away,  till  they  meet  with  an 
obstructi^  where  they  rest;  and  if  the  situation  suits  them,  they  fix 
themselves — if  not,  they  move  on  in  the  same  manner  to  some  other 
spot.  If  the  change  be  only  for  a  short  distance,  as  from  one  part  of 
the  leaf  to  the  other,  they  bend  their  campanulate  rims,  and  bring 
the  tentaeula  in  contact  with  the  fuciui^  and  by  them  adhere  to  it 


The  foot-stalk  is  then  loosened  and  thrown  forward,  and  twirled  about 
till  it  meets  with  a  place  to  suit  it ;  it  is  then  fixed  and  the  tentaeula 
are  loosened,  and  in  this  way  they  move  from  one  spot  to  anoUier. 
Sometimes  they  move  like  the  AetinUs,  by  a  gliding  motion  of  the 
stalk.  In  takinff  their  prey  they  remain  fixed  with  their  tentaeula 
expanded,  and  u  any  mmute  substance  comes  in  contact  with  any  of 
the  tufts,  that  tuft  contracts,  and  is  turned  to  the  mouth,  while  the 
others  remain  expanded  watching  for  prey." 

LUCINA.    [Luoihida] 

LUCINIDiB,  a  &mily  of  Conduferous  MoUmctt,  The  spedes 
have  a  free-dosed  orbicular  shell;  hinge-teeth  1  or  2,  laterals  1-1,  or 
obsolete ;  interior  dull,  obliquely  furrowed ;  pallial  line  simple ; 
muscular  impressions  2,  elongated,  rugose ;  ligament  inconspicuous, 
or  sub-internal  The  animal  has  mantle-lobes  open  below,  with  one 
or  two  siphonal  orifices  behind;  the  foot  dongated,  cylindrical,  or 
strap-shaped,  protruded  at  the  base  of  the  shell;  giUs  one  (or 
two)  on  each  side,  large  and  thick,  oval ;  mouth  and  palpi  usually 
minute. 

The  animals  belonging  to  thi»  family  are  distributed  chiefly  in 
tropical  and  temperate  seas.  They  live  in  sand  or  mud,  and  are 
found  from  the  shallowest  parts  of  the  sea  to  the  lowest  depths  at 
which  life  can  inhabit  its  abysses.  Woodward,  in  his  treatise  on 
'Shells,'  indudes  the  following  genera  in  this  fiimily: — Lueina, 
OorbU,  Tancredia,  IHplodonta,  Ungvlina,  Kdlia,  MwUaeuia,  Lqpton, 
KadrOaieonwa.  The  four  last  genera  are  referred  by  some  authors 
to  the  family  K^UadcB  (Forbes  and«Hanley).    [Exlliada] 

Zueina  has  the  following  characters : — 

Shell  Buborbictilar,  inequilateral,  with  rmall  pointed  oblique  um- 
bones.  Two  divergent  cardinal  teeth,  one  bifid,  and  whidi  are  variable 
or  disappear  with  age.  Two  lateral  teeth;  tiie  posterior  one  more 
approximated  to  the  cardinal  teeth.  Two  very  smarate  muscular 
impressions,  the  posterior  of  which  forms  a  hcaal  prolongation,  which 
is  sometimes  very  long. 

M.  Deshayes  observes,  that  the  ffenus  Lttcina,  as  Lamarck  and 
Bmgui^res  perceived,  is  very  natural;  the  shells  have  a  particular 
contour  (facies) ;  they  are  orbicular,  the  interior  surface  of  the  valves 
ia  punctuated  or  striated,  sometimes  deeply ;  the  pallial  impresdon  is 
always  simple,  which  is  an  essential  diaracter  of  the  genus,  as  well 
as  the  form  and  podtion  of  the  muscular  impressionsL  When  the 
genus  is  studied  by  means  of  a  great  number  of  species,  one  soon 
percdves  that  the  hinge  varies  mudi,  and  that  the  characters  affbrded 
by  this  part  in  other  groups  are  here  but  of  small  value.  Some 
spedes  have  the  hinge  toothless,  others  have  one  or  two  cardinal  teeth, 
at  first  obsolete  or  rudimentary,  afterwards  larger  and  more  constant 
To  these  cardind  teeth  are  added,  according  to  the  spedes,  the  anterior 
or  posterior  lateral  tooth ;  and  the  hinge  is  not  complete^  that  is  to 
say,  is  not  provided  with  cardinal  and  lateral  teeth,  except  in  a  smdl 
number  of  species.  Notwithstanding  these  continual  variations  of 
the  hinge,  one  may  perceive  that  the  86  spedes,  both  recent  and 
fossil,  actually  known,  bear  so  natural  a  relation  to  each  other,  tiiat 
they  could  not  be  better  placed  dBewhere,  ndther  could  they  con- 
stitute other  genenu  Some  zoologists,  after  the  example  of  Cuvier, 
retain  the  genera  Lucina  of  Brugui^res  and  Loripet  of  PolL  But  M. 
Deshayes  observes,  that  though  the  animals  of  tiie  prindpal  Lucina 
are  not  known,  one  may  condude  bv  andogy  and  from  the  resemblance 
of  tiie  shells,  that  the  identity  of  the  two  genera  cannot  be  wdl  con- 
tested. He  therefore  thinks  that,  as  it  is  not  convenient  to  retain  both 
genera,  and  as  that  of  Bruguidres  is  best  known  and  as  old  as  PoU's, 
Bruguiiree's  name  should  be  preferred. 

linxUBUs  placed  the  greater  part  of  the  Lucma  among  his  Venerta, 
In  separating  these  genera,  Bruguiires,  Lamard:,  and  the  other 
conchologists  left  among  the  Veneret  some  sheUs  which  have  aU  the 
characters  of  the  Ludnte. 

The  number  of  spedes  reoorded  by  M.  Deshayes  in  his '  Tables '  ii  20 
reoent  and  69  fossil  (tertiary) :  of  these  L,  twrina,  L,  jHiiietata,  Zi> 
eo^Mmfte^,  L,  divaricata,  L,  ladeci,  L,  gthbondOf  £.  s^icaincsa,  L,  radula^ 
and  L.  miphideam&lda  are  noticed  as  recent  and  fossil  (tertiary). 

Mr.  Lea  adds  six  species  flrom  the  tertiary  of  Alabama. 

In  a  recent  state  Likdna  has  been  found  at  depths  varying  fiK>m  5 
to  11  fathoms  in  sandy-mud  and  mud.  Spedes  occur  prindpdly  in 
the  seas  of  warm  dixnates. 

Woodward  gives  70  recent  spedes  and  200  fossil,  and  the  locality 
the  Upper  Silurian  Bocks. 

The  following  spedes  are  British:  L,  horeaUi,  L.  tpimifera^  L. 
di/variciUaf  L,  jUxwaa^  L.  UmeonM,  L,  famtginota, 

Oor^  has  an  ovd  ventricose  subequilateral  shell,  with  concentrically 
sculptured  margins,  denticulated  within ;  hinge-teeth  2,  laterals  2,  in 
eadi  valve;  pallial  line  single,  umbonal  area  with  an  oblique  furrow ; 
muscular  impresdons  round  and  polished;  pedal  scars  dose  to 
adductors.  The  animal  has  the  mantie  open  bdow,  doubly  fringed ; 
foot  long,  pointed;  dphonal  opening  single,  with  a  long  retnustile 
tubular  vdve ;  lips  narrow ;  pdpi  rudimentary ;  gills  single  on  eadi 
side,  tiiick,  quadrangular,  pldtiMl,  united  behind.  There  are  two 
recent  spedes  inhabiting  the  seas  of  China,  India,  Australia,  and  the 
Pacific.    There  are  80  fossil  species  chiefly  in  tiie  Lia& 

J>iplodonta  has  a  smooth  suborbicular  shell ;  a  double  rather  long 
submai^nd  ligament ;  hioge-teeth  2 — 2,  of  which  the  anterior  in  the 
left  valve  and  posterior  in  the  right  are  bifid ;  muscular  impresdons 
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poliflhedy  anterior  elongated.  The  animal  has  the  mantle  margins 
nearly  plain,  united;  pedal  opening  large,  ventral;  foot  pointed, 
hoUow ;  palpi  laige,  free ;  giUa  2  on  each  aide,  distinct,  the  outer 
oval,  inner  broadest  in  front,  united  behind ;  branchial  orifice  small, 
simple;  anal  larger,  with  a  plain  valve.  2>.  rotundcUa  is  found  in  the 
British  seas.  There  are  12  recent  species  found  in  the  West  Indies, 
the  Mediterranean,  Red  Sea,  India,  Australia,  and  America.  Fossil 
species  have  also  been  found  in  the  tertiaries. 

(Forbes  and  Hanley,  Higtory  of  BritUh  MoUiuea;  Woodward, 
BiudUaeiUary  Treatite  on  Recent  and  Fossil  Shdls.) 

LUCU'LIA,  a  genus  of  Plants  bdonging  to  the  natural  order 
Cfinchonaceiz,  tribe  Cinchonag,  and  sub-tribe  Sucinchonea ;  thus  indi- 
cating the  close  affinity  of  this  genus  to  that  of  the  trees  yielding 
Peruvian  3ark,  or  true  Cinchonas,  in  which  indeed  the  only  known 
species,  L,  grcUissima,  was  placed  by  Dr.  Wallich  and  figured  in  his 
*  Tent  FL  Nepal,'  t.  21. 

It  is  found  m  great  abundance  on  Nag-lJrjoon  and  some  of  the  other 
smaller  hills  in  the  valley  of  Nepaul ;  ;ilso  at  Bechiaco  and  Koolakan.  It 
delights  in  exposed  rather  naked  situations,  blossoming,  according 
to  the  situations  where  it  is  found,  nearlv  the  whole  year  round.  It 
is  also  found  on  the  Pandooa  Hills  in  Silhet^  flowering  in  the  month 
of  September.  As  seen  by  Dr.  Wallich  it  attains  a  height  of  16  feet, 
but  he  was  informed  of  its  growing  to  a  larger  size.  It  has  been 
introduced  into  and  has  flowered  in  this  country;  but  from  the 
nature  of  the  climate  where  it  is  indigenous,  it  is  only  suited  to  the 
greenhouses  of  England.  Its  locality  and  affinity  are  interestiog, 
particularly  when  coupled  with  the  prevalence  in  the  same  mountains 
of  two  other  genera,  Mymenodictyon  and  Bymenopogonj  belonging  to 
the  same  sub-tribe  EudnchonecSf  and  therefore  equally  allied  to  the 
true  Cinchonas;  all  indicating  the  part  of  the  Indian  territory  where 
these  valuable  plants  might  most  certainly  be  grown,  and  yield  a  pro- 
fitable article  of  commerce.  "  It  is  impossible  to  conceive  anything 
more  beautiful  than  this  tree  when  covered  with  its  numerous  rounded 
panicles  of  pink-coloured  very  firagrant  large  blossoms."  (Wallidi, 
L  a,  p.  30.) 

LU'CUMA  (a  native  name  for  one  of  the  species),  a  genua  of  Plants 
belonging  to  the  natural  order  SapoUicecB.  It  has  a  ^parted  calyx; 
a  5-cleft  corolla ;  10  stamens,  5  of  which  are  sterile  and  5.  fertile,  alter- 
nating with  each  other ;  an  ovarium  5-10-oelled ;  the  fruit  l-lO-seeded; 
nuts  or  seeds  bony,  marked  by  a  large  umbilical  areola  without  idkumen. 
The  species  are  trees,  yielding  a  milky  juice,  with  scattered  entire 
coriaceous  leaves,  and  l-flowez«d  axillary  or  lateral  peduncles. 

X.  Mammosa,  the  Common  or  Mammee  Sapota,  has  obovate-lanceo- 
late  oblong-cuspidate  glabrous  leaves,  with  solitary  flowers.  This 
plant  grows  from  60  to  100  feet  in  height.  It  is  a  native  of  the  tropical 
parts  of  South  America,  and  of  many  of  the  West  India  Islands, 
where  it  is  also  cultivated.  The  fruit  of  this  tree  is  eaten  in  the 
West  Indies.  It  is  of  a  large  size,  oval-shaped,  and  covered  with  a 
brownish  rough  skin,  under  which  is  a  soft  pulp  of  a  russet  colour, 
very  luscious,  and  which,  on  account  of  its  flavour,  is  called  Natural 
Marmalade.  P.  Browne  calls  a  variety  of  this  tree  Bully-Tree,  because 
it  grows  the  tallest  of  all  the  trees  in  the  woods  of  Jamaica. 

Several  other  species  of  this  genus  have  been  described.  They  are 
all  natives  of  various  districts  of  South  America,  and  yield  edible 
fruits  similar  to  the  preceding  species.  They  were  at  one  time  referred  to 
the  genus  Aehnu,  the  species  of  which  also  yield  edible  fruits.  [Achras.] 

g)on,  Diehlmnydeous  Plants.) 
UDLOW  ROCKS.    The  upper  part  of  the  Silurian  System  of 
Sir  Roderick  Murohison  is  thus  designated.    They  include  the  three 
following  terms : — 

Upper  Ludlow  Rock,  a  thick  mass  of  laminated  arenaceous  deposits, 
seldom  acquiring  considerable  hardness,  and  suggesting  the  notion  of 
having  beoi  deposited  as  a  muddy  sediment ;  from  which  droimxstance 
it  has  also  been  called  Mudstone  by  Sir  R.  Murchieon.  It  is  very  rich 
in  fossils. 

Aymestiy  Limestone^  a  concretionary  and  polypiferous  limestone, 
of  local  occurrence  and  small  thickness,  merely  separating  the  other 
terms.    Many  fossils. 

,  Lower  Ludlow  Rock,  chiefly  an   argillaceous,  shaly,  and  flaggy 
deposit,  with  a  few  calcareous  nodules,  yielding  sheUs. 

The  Limestone  of  Wenlock  and  Dudley  Ues  below.  [SiLnRiAN 
Stbtem.] 

LUFFA,  a  genus  of  Plants  belonging  to  the  natural  order  CucwU- 
tacea.  The  male  flowers  are  panicTed  and  yellow ;  the  tube  of  the 
calyx  hemispherioal,  segments  longer  than  the  tube ;  petals  distinct, 
dropping  off  by  the  base;  stamens  5,  distinct;  anthers  very  wavy. 
The  fenude  flowers  are  solitary ;  the  tube  of  the  calyx  oblong,  clavate, 
segments  shorter  than  the  tube ;  stamens  abortive ;  stigmas  reniform ; 
gourd  ovate,  S-celled,  fibrous,  internally  operculate. 

L,  (unara  is  found  in  hedges  and  dry  uncultivated  places  in  the 
East  Indies.  It  has  several  stems,  slender,  running  to  a  great  extent, 
but  with  few  branches,  pretty  smooth,  5-Baded ;  tendrils  8-cleft ;  leaves 
slightly  5'7-lobed,  rougn;  stipules  axillaiy,  solitary,  cordate,  with 
glandidar  marks  on  one  side.  Male  flowers  pretty  large,  yellow,  on 
long  erect  axillary  racemes ;  the  pedicels  with  a  glandular  bract  near 
the  base^  and  articulated  a  little  above  it.  Female  flowers  rather 
larger,  axillary,  solitary,  pedunculated;  fruit  oblong,  3  or  4  inches 
loug,  and  1  inch  in  diameter,  tapering  equally  towards  each  end,  I 


10-angled;  when  ripe  dry,  gray,  and  filled  with  dry  fibres;  the  oper- 
culum deciduous;  seeds  blackish-gray,  with  elevated  minute  black 
•dots ;  every  part  is  extremely  bitter.  The  fruit  is  violently  cathartic 
and  emetic ;  the  juice  of  the  roasted  young  fruit  is  applied  to  the 
temples  to  cure  headache  by  the  natives  of  India;  the  ripe  seeds  are 
used  either  in  infusion  or  substance  by  them  to  vomit  and  purge. 

L.  Bindaal  is  a  native  of  Hindustan.  It  is  a  climbing  dicBclons 
plant ;  the  leaves  are  toothed  and  5-angled.  Male  flowers  in  racemes. 
Female  flowers  solitary ;  fruit  round,  echinate,  with  long,  straight, 
dliate  bristles.  It  it  considered  in  northern  India  a  powerful  drastic 
in  cases  of  dropcfy.  The  leaves  of  X.  nciUangula  are  a  favourite 
potherb  of  the  natives  of  India,  and  are  esteemed  veiy  wholesome. 

LUG-WORM.    [Arenicola.] 

LUIDIA.      rEOHINODBRMATA.1 

LUMACHELLE.    [MabblrJ 

LTJMBRICARIA,  a  genus  of  fossil  Annelida,  from  the  Silurian 
Strata  of  Tyrone.    (Portlock.) 

LUMBRICUS.    [Annelida.] 

LUMINOSITY  OF  ORGANIC  BEINGS.  Organic  bodies  under 
certain  circumstances  become  luminous,  and  upon  the  supposition 
that  this  appearance  depends  on  the  combustion  of  phosphorus  at  a 
low  temperature,  the  phenomenon  has  been  called  phosphorescence. 
This  luminosity  is  very  constantly  developed  under  the  same  circum- 
stances in  both  animals  and  plants.  It  is  observed  both  during  the 
decomposition  of  the  bodies  of  plants  and  ftnimula  tm  well  as  whilst 
they  are  still  living.  The  oldest  observations  on  this  subject  were 
made  on  the  wood  of  trees  whilst  in  a  state  of  decay.  This  however 
takes  place  only  under  peculiar  circumstances.  It  generally  occurs 
when  the  wood  of  trees  is  buried  in  the  earth  whilst  they  are  in  a 
green  state,  and  does  not  take  place  when  wood  is  allowed  to  decompose 
in  the  usual  way  and  in  free  contact  with  the  air.  It  is  also  found 
that  the  phosphorescence  does  not  take  place  when  the  wood  is 
allowed  to  decompose  in  a  damp  place.  Wood  exhibiting  this  property 
will  retain  it  for  a  long  period  when  kept  in  a  dry  place.  Aibrecht 
observed  luminosity  in  a  tree  during  the  night  at  a  spot  where  one  of 
its  branches  had  been  torn  oft  Decaying  fungi  nave  been  often 
observed  to  emit  this  light.  Travellers  in  tropical  climates  have 
observed  that  when  plants  containing  a  milky  juice  are  wounded,  the 
juicefrequently  becomes  luminous,  whilst  it  is  descending  the  sides 
of  the  tree.  The  cause  of  this  phenomenon  in  decaying  plants  is 
probably  owing  to  a  slow  deoomposition  of  the  tissues  attended  with 
a  union  of  oxygen  gas,  but  what  determines  the  development  of  light 
under  these  more  than  other  circumstances  is  still  unknown. 

In  living  plants  luminosity  has  been  frequently  observed.  It  is 
most  constant  amongst  some  forms  of  fungi,  especially  of  the  genus 
Rkizomorpha,  In  the  coal-mines  in  the  vicinity  of  Dresden  the  species 
of  RJiizomorphos  are  so  numerous  as  to  "  dazzle  the  eye  by  the  brilliant 
light  they  afford."  ^yssace^]  The  light  from  decaying  wood,  as 
also  from  the  livmg  Bhizomorphd^  continues  although  they  are 
immersed  in  irrespirable  gases,  linseed  oil,  phosphoric  acid  gas,  oxygen, 
&a  The  phenomenon  in  both  the  living  and  tiie  dead  plants  is 
probably  due  to  the  same  cause. 

Another  class  of  plants  in  which  light  has  been  observed  is  the 
Mosses.  Several  species  of  the  genus  SchUtottega,  which  grow  in 
caverns  and  other  damp  places,  have  been  observed  to  give  out  light. 
Mr.  Babington  and  other  botam'sts  have  observed  it  in  this  country 
in  the  S.  pennata ;  whilst  Funk,  Brandenburg,  Nees  von  Esenbeck, 
Homschuche,  Struve,  Unger,  Bridel-Briderei,  and  Agardh,  have 
observed  it  on  the  continent  of  Europe.  The  two  latter  attributed 
this  light  to  a  small  alga,  which  Bridel-Briderei  called  Caioptridium 
smaragdinwn,  and  Agaidh  called  Protococeus  smaragdinus,  which  they 
supposed  was  parasitic  on  the  moss.  Unger  however  has  examined 
the  moss  accurately,  and  finds  that  at  certain  seasons  the  utricles  of 
this  moss  assume  a  globular  form,  and  being  partly  transparent,  the 
light  is  refracted  and  reflected  in  such  a  way  as  to  present  a  luminosity 
on  the  surface  of  the  vesicles 

Another  class  of  these  phenomena  is  that  which  is  exhibited  by  the 
flowers  of  some  plants.  The  first  observation  on  this  subject  was 
recorded  by  Linnaeus,  and  made  by  his  daughter  Christina  Linn^ 
She  was  walking  in  the  garden  one  hot  summer's  evening,  when  she 
observed  the  flowers  of  Tropaolum  majtis  to  give  forth  a  stream  of 
light  This  was  attributed  by  many  to  an  optical  illusion,  but  the 
fact  has  since  been  repeatedly  observed  on  this  as  well  as  other  plants. 
We  are  not  perhaps  in  a  position  to  say  this  was  not  an  optical 
illusion;  but  if  it  was,  one  would  expect  that  it  should  be  more 
constant.  It  has  also  been  seen  by  several  observers  at  the  same 
time  in  different  positions,  and  when  one  has  seen  it,  the  others  have 
seen  it  also.  A  correspondent  of  the  'Gardener's  Chronicle^'  Oct, 
1843,  says,  "  I  have  frequently  observed  the  luminous  appearance  of 
garden  plants, 'and  have  looked  for  it  in  each  succeeding  summer  on 
the  douole  maxygold,  and  more  especially  on  the  Papaver  pilosum,  the 
hairy  red  poppy,  in  my  garden  at  Worcestershire.  In  the  evening 
after  a  hot  dry  day,  the  flashes  of  light  have  afforded  much  amuse^ 
ment  to  myself  and  others."  It  is  to  this  phenomenon  that  Coleridge 
alludes  in  the  following  lines : — 

**  'Tis  said  on  summer's  evening  hoar 
Flashes  the  golden.coloQr'd  flower 
A  fair  electric  flame." 


MS  LUHHE. 

DMtqiing  ■nlmal  todJM  freqoenUy  emit  a  lumincnu  appMnuMe. 
whiub  hu  geuanlly  been  attributed  to  the  premnoe  of  pluaphftte  of 
lims  in  tbeir  ikaUtMU,  which  beoomo  dacompoied  and  yigldpboiphonu 
wh«n  eipoBsd  1«  the  aotion  of  orgviio  compauoi^  in  b  lUta  of 
decompositian.  It  ia  to  thii  oauae  that  the  lumiDoei^  of  putrefjiDg 
fish  is  attributed.  But  ths  eniiBaioD  of  light  is  a  var;  oonatant 
phenomanon  of  muy  of  the  invertobrate  animala  Doder  peonliar 
oircumatuicel.  Thai  during  warm  weather,  whan  a  Taaael  paaaaa 
through  the  ocean,  the  wavea  ftequently  eihibit  a  diSuaad  luslnt 
with  here  aud  there  itreaks  and  itara  of  a  brighter  light.  Thi>  oooun 
in  our  own  climate,  but  tha  phoaphoitaoanca  is  much  more  brilliant 
in  tropical  seu.  Fbppig,  in  hii  '  Reiae  in  Chili,  Fern,  and  auf  dam 
Amazonatroma,'  describea  thia  pheaomenon  in  an  equatoritil  aaa. 
"  Whilst  Doe  Kde  of  the  veaaal  ia  atiU  illuminated  b;  the  last  fading 
raya  of  the  eiening  lun,  and  the  opposite  aide  darkened  by  the  ahads 
of  the  aaiU,  the  sea  in  thia  direotion  already  becomea  brilliant.  One 
vpot  after  another  begina  to  be  illuminated,  indiitinot  atripas  of  light 
oommence  glimmeriDg  from  greater  depths,  till  at  last,  with  tb« 
approach  of  nigbt,  a  uew  craation  aaents  te  be  called  into 
Tbeae  illuminated  beiogs  move  in  various  directions, 
appearing  like  sparks,  aoiuetimea  like  a  radiating  ball  of  fire,  at  othen 
durtingUirough  tbe  dark  aorfaoe  of  the  water  like  a  rapid  fla^  of 
lightning.  A.  gmt  number  of  theae  beings  are  undoubtedly  true 
night  «riTn«l«  which  oonseal  themaelrea  during  daylight  in  tha  darit 
deptha  of  the  ocean." 

Tbeae  lichta  in  the  aaa  am  prlncipallT  prodaeed  by  varioui 
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MoUuMca  also  eihibit  this  appearance.     Some  few  of  the  Cnulaeea 
Bud  even  Fishes  have  been  observEd  to  pooeeaa  tbe  aame  propert; 

Amongit  iaaeote  this  phenomenon  ia  not  unrammon.  Those  which 
possess  tbe  greatest  luminous  power  belong  to  the  Colcopttra,  the 
Beetle-Tribe,  and  of  these  the  two  families  repraaented  by  tha  Firo- 
Fly— die  Staierida,  and  the  Qlow-Worm— tha  Lampj/riaa,  are  tha 
inost  distinguished.  [EIlathuds  ;  LuirytilDX.]  Soma  of  the  apeoiea 
of  Uie  tribes  of  Mj/iiapoila  and  jlnmiida  give  out  light  occasionally, 
a>  the  Centipede  and  the  common  Earth- Worm. 

(Heyen,  Pjlamen-PhytMegie,  Band  iL ;  Carpenter,  Aniaat  Phyli- 
olopy,"  Lankeater,  in  Oardtntr't  Chronicle,  1843). 

LUMME,  a  name  for  the  bird  called  the  Speckled  Diver,  or  Speckled 
Loon  (Odymbtu  Artiiou,  Linn.).    [Coltiibid£.] 

LUMP-SUCKER.    [Dbcoboix] 

LUNOS,  the  organs  of  respiration  in  the  higher  animals.  In  man, 
whoae  lungs  may  be  taken  as  a  type  of  thoiw  of  all  Mammalia,  they 
are  thus  formed: — The  tnichea,  o>  windpipe,  ia  a  rounded  tuba 
continued  from  the  larynx  [Labthx],  and  commencing  about  an  i 
nboia  the  upper  edge  of  tlie  breaat-bcna.  Ita  front  and  sides 
chiefly  composed  of  portions  of  cartilage  forming  about  three-fourths 
of  rings  an  eighth  of  an  inch  wide ;  and  its  back  part  consists  of  trans- 
verse  and  l(»igitudinal  fibres  of  elastio  (and,  according  to  some. 
muscular)  tisaue.  Tha  linga  are  connected  by  tough  cellular  and 
elaatic  tissues,  and  by  numerous  strong  longitudinal  bands;  an  '  " 
whole  tube,  as  well  as  ita  farthest  ramifications,  is  lined  by  a  m 
membrane  continued  from  tbe  lai^ni,  and  covered  on  its  tt«e  surlace 
by  a  Sne  epithelium  composed  of  cells  with  vibrating  cilite  attached 

Tha  trachea  divides  into  two  main  branches,  the  bronchi,  one  of 
which  goaa  to  each  lung,  and  in  it  divides  into  smaller  and  smsllar 
braDches,  whose  stractnra  ia  in  all  essential  respeote  similar  to  that  of 
the  trachea.  {Fig.  1.)  Aroand  the  extremity  of  each  of  the  finest 
branches  of  the  branchial  tubea  there  are  arranged  a  number  of  delicate 
rounded  cells  or  veeidea,  all  opening  into  Uia  and  of  the  branch,  but 
having  no  conimuoicaticn  with  each  other.  On  the  walls  of  llieae 
cells  the  blood  circulates  in  thrf  minutest  oapillsry  divisions  of  the 
pulmoDBi7  artery  and  Tcios,  and  it  is  also  in  tbess  cells  that  the  air, 
which  is  admitted  to  them  through  tbe  bronehisl  tubes,  comes  nearly 
into  contact  with  the  blood.  For  the  mode  in  wbioh  the  blood  is 
conveyed  te  the  lungs  see  tbe  article  Heart.  The  pulmonary  artery 
arising  &om  tbe  right  ventricle  carries  to  the  lungs  iH.  the  blood  that 
has  been  circulating  through  the  body ;  one  main  branch  goes  to  each 
long,  and,  accompanying  tha  bronchus,  divides,  like  it,  to  extreme 
minuteness.  At  tha  last  ite  branches  terminate  in  the  capillaries, 
which  are  arranged  in  the  meat  delicate  network  on  the  walls  of  every 
pulmonary  calL  Elaoh  of  these  cells  is  about  ^  of  an  inch  in  diameter; 
the  capillaiy  vessels  ore  about  ^i^  of  ''i  ^^  in  diameter ;  and  tbe 
network  which  they  form  is  ao  clcae  that  ite  meshes  are  not  mora 
than  ]^a  of  an  inch  wide.  In  ite  paaasge  through  these  the  blood 
undergoes  the  changes  which  convert  it  from  venous  to  arterial,  and 
render  it  again  Et  tor  the  maintenanoe  of  life.  [Blood,]  Fram  the 
capillariea  it  passes  iate  the  pulmonary  veins,  and  through  tbem  to 
the  left  side  of  the  heart, 

Kblliker  in  his  '  Mannal  of  Human  Histology'  givea  tha  following 
account  of  tha  bloodvasaels  of  tha  lungs  i — "  Iley  oecupy,"  he  Bays, 
"  a  unique  position,  fn-iwnwh  m  they  powaw  two  oomplele  vaacular 
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nftems  for  the  most  part  distinct  tram  each  other— that  of  the  bron- 
chial veaaels,  for  the  nutrition  of  certain  portions,  and  that  of  the 
pulmonaiy  veasali  for  the  fulfllment  of  their  proper  function.  Tha 
branohes  of  the  pulmonary  artery  follow  pretty  nearly  the  course  of 
the  bramdual  tubes,  whlcli  are  most  usually  pUoBd  below  and  behind 
them,  with  thia  difEnenoe,  that  they  divide  dichotomcusly  with  greatw 
frei^uency,  and  conaequently  diminish  more  rapidly  in  diameter. 
Ultimately  a  twig  goaa  te  each  aaoondary  lobule,  which  then  subdi- 
vides into  (till  finer  rsmuaoles,  in  genersi  correaponding  in  number 
with  the  smallast  lobulea,  and  supplying  the  individual  aiiH^lla. 
Ths  oom^sa  of  these  finest  lobular  arteriea,  aa  they  may  be  termed,  ia 
very  easily  traced  in  injected,  inflated,  and  dried  preparations ;  and  it 
is  apparent  that,  whilat  tcsvecsing  tha  uniting  tissue  between  the 
lobulea  (infundibula),  they  supply  not  one  lobule  alone,  but  slwaya 
two,  or  even  three  of  them  with  finer  twigs.  These  penetrate  from 
without,  upon,  and  between  the  air-cella,  divide  repeatedly  while 
running  in  tbe  larger  elsstio  trabecuhe,  anastomosing  alao  occasionally, 
thongh  notrq^Iarly  with  eaoh  other,  or  with  branches  of  other  lobular 
arteriea,  and  finally  terminate  in  the  capillary  plexus  of  the  ainielli. 
This  plexus,  which  is  one  of  the  cloaeat  existing  in  man,  as  estimstad 
in  moist  preparatione,  presents  rounded  or  oval  meshes  0  002'" — ODDS'' 
wide,  and  veMsls  of  ODDS'"— 4'0O5"'  in  diameter.  It  lies  In  the  wall 
of  the  ui-cells  at  a  distance  of  about  O'OOl'"  from  the  epitbelium,  in 
the  middle  of  the  fibrous  tissue,  and  ia  continuous,  not  only  over  all 
the  alveotse  of  one  of  the  smallest  lobules,  but  also,  at  all  events  in  the 
adolt,  is  partially  in  coDnection  with  tlu  plexuses  of  the  contiguous 
lobulea.  The  pulmonary  veins  ariae  from  the  above  described  capillary 
plexua,  with  roote  which  lie  more  superficial  than  the  arteriea,  and 
mora  axtemally.  On  the  smallest  lobulea  theae  run  deeply  betwren 
tbem  and  unite  with  other  lobular  veins  into  larger  tnioks,  whieh 
proceed  in  part  with  tha  arteries  and  bronchial  tubea,  in  part  more 
isolated  hy  Uismsalvaa,  through  the  pulmonary  parenchyma. 

"The  bronchial  arteriea  are  distributed,  firstly,  te  the  greater 
bronahin,  whoae  vessels  present  the  asms  oonditiocB  as  those  of  the 
tnches,  then  to  the  pulmonary  veins  and  artoriei.  the  latter  of  which 
In  particular  possess  an  extremely  rich  vascular  plexua,  which  may  be 
tneed  aa  tsr  as  branches  of  i'"  and  leea  ;  lastly,  to  tbe  pleura  pulmo- 
nalis,  the  hTanchea  destined  for  which  sre  some  of  tbem  given  off 
even  at  the  hilus  and  in  tbe  fissures  between  tbe  main  lobes,  aoma 
also  from  Vbe  vessels  acoompanying  the  bronchin  coming  out  between 
the  secondary  lobules.  Small  vessels  moreover  which  are  not  derived 
from  the  bronchial  arteriea  pass  on  the  pulmonary  ligamento  te  tha 
pleura." 

Ths  lungs  ai«  thus  mainly  composed  of  aircells  and  of  branches  of 
the  pulmonary  artery  and  veins.  Each  lung  is  divided  inte  two  or 
three  large  portions  called  lobes  (the  right  lung  has  almoat  alwayi 
three  lobes,  the  left  two  lobes),  each  of  which  reoeivea  one  of  the 
main  divisions  of  the  bronchus,  artery,  and  vein ;  and  these  are 
sgain  divided  inte  lobules,  the  outlines  of  some  of  which  are  marked 
1^  the  angular  figures  on  the  aurhce  of  the  lung.  lastly,  the  cells 
are  groupnl  toge£er  in  still  smaller  lobulea  not  more  than  a  quartet 
of  an  inch  in  diameter. 

Tha  lungs  are  placed  in  tha  two  principal  cavities  of  ths  cheat  Tha 
annexed  figure  ijig.  2)  reprewnte  the  bony  frame-work  of  the  chest, 
bounded  behind  by  the  spins  and  the  ribs  as  far  outwards  as  their 
angles,  in  front  by  tha  stemnm,  or  braaat-bona,  and  tha  carlilagea  of 
the  riba,  and  on  eaoh  side  by  tha  bodies  of  tha  twelve  riba.  Tha  epaos 
which  is  left  below  in  the  skeleton  is,  iu  the  entire  subject,  filled  up 


T«awl«,  Ik.)  through  ita  mlk.  This  oarit^  otrntuni  iritbin  it  thna 
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Each  lung  u  ns  it  nere  hung  into  ths  cayity  appropriatad  to  it  bf 
ita  bronrbuB  and  by  tbfl  trunka  of  its  pulmooary  arteij  and  rnnii, 
which,  incloBsd  together  by  cellulnr  tjssas,  form  what  is  lallsd  the 
root  of  tbs  luDg.  The  lung  exactly  fills  tha  cavity  in  which  it  ia 
plnoed,  lo  that  tbair  lurfaces  ore  eTerywbere  in  contact,  or  Hparatsd 
only  by  the  very  imiall  qiuotity  of  Quid  neoeaaaiy  to  keep  them  anf- 
ficiently  slippery  to  moTe  upon  each  other  without  difficulty.  Foe 
the  rake  of  mora  easy  laotjon,  the  wall  of  tha  Cdvity  ia  lined  and  ths 
■urface  of  the  luog  ia  covered  by  a  fine  smooth  membrane,  the  pleura, 
whish  ii  nrranged  liie  other  serous  niembranea  [UEUBaAnu],  that 
I,  having  lined  the  cavity,  it  is  reSectad  upon  the  root  of  the  lung, 
and  then  paaaes  over  its  surface  and  those  of  iti  great  division* 
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hsTingits  concavity  downwards.  The  diaphn^m  forma  a  moreabls 
partiUon  between  ^e  cavity  of  ths  chest  «nd  that  of  the  abdomen, 
permitting  only  tha  puaage  of  certain  Teasels,  lie.,  from  tha  one  to 
the  other.  By  ite  alternate  contractions  and  reUiationa  it  tnanMsa 
and  diminiahei  tha  capacity  of  the  chest. 

Tha  apacea  between  tha  aeverd  riba  are  filled  by  the  iotercoslal 
m^sole^  of  which  two  are  represented  in  fig.  4,  Between  each 
two  ribs  there  are  two  layers  of  miitcle,  the  fibres  of  each  of  which 
crosa  timae  of  the  otber.  The  fibres  of  t}ie  outer  layer,  which 
am  TspreseDted  betwren  the  tiro  upper  ribs  in  the  annexed  figuia, 
pasa  obliquely  bum  above  downwai'da,  and  from  behind  forwarda; 
those  of  the  inner  layer,  hero  drawn  between  tha  two  lower  ribs,  poaa 
with  a  simiiar  obliquity  from  before  backwards. 

The  upper  aperture  of  tha  chest  between  the  spine,  firft  riba,  and 
sternum  {Jig.  2)  is  that  at  which  the  trachea  passes  into  the  chest  to 
tha  lunga,  and  at  which  the  great  nrteriei  ot  the  head,  neck,  and  arras 
paai  out  of  the  chest  from  the  aorta.  The  apacea  left  between  these 
and  the  bones  are  occupied  by  the  casophagin,  by  cert.iin  muicles  snd 
nervei,  bj  the  great  veins  of  the  upper  part  of  tha  body,  and  by 
calbilar  tdiiue. 

The  whole  cheat  thni  forma  a  cavity  closed  on  all  sidei,  but  per- 
mitting tha  paange  of  certain  tube*  (the  trachea,  (saophagua,  blood- 


1,  traehfa;  3,  vtihtloaf ;  9,  left  Idori  i,  flaqrss  divldlnf  aaoh  lonr  Into 
lar^  porUana  (9)  trriatd  lobee ;  <,  tmaUer  illTlaions  tamed  Loboles;  T,  p*fi* 
lardlsii ;  »,  heart ;  9,  aOTia ;  1 0,  dlsplmgm  uparatlDS  the  <Btlt|t  ol  tha  Uumx 
(rom  that  of  tha  abdomea. 

The  pleural  cavities  are  oompletel;  eloaed  on  all  aidei,  to  that  no 
air  cu  enter  them,  hut  the  lung  in  each  communicate*  with  the 
external  air  by  ita  bronchus,  which  leads  to  tha  trachea  and  larynx; 
and  hence,  when  the  cheal  ia  enlarged  by  ths  oontnuition  of  the 
diaphragm,  the  elevation  of  the  riba,  Ik.,  tbe  air  passM  not  into  the 
cavity  of  the  chest,  but  through  the  windpipe  into  the  iutoior  of  the 
lung.  It  ia  aa  if  one  had  a  pair  of  ballawi  vrith  the  valve  oloeod,  and 
the  tube  of  the  nools  opening,  not  14  ft  QfuaU;  doe^  into  all  ths 
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space  indoBed  by  the  boards  and  leather,  but  into  a  bladder  oontained 
within  that  apaoe.  In  this  case,  when  the  handle  of  the  bellows  is 
raised  so  as  to  enlarge  the  cavity,  the  air  will  pass  into  the  bladder, 
and  distend  it  so  as  to  keep  it  everywhere  in  contact  with  th,o  interior 
of  the  cavity  containing  it. 

The  acts  of  breathing  are — inspiration,  by  which  air  is  drawn  into 
the  lungs,  and  expiration,  by  which  it  is  again  expelled  from  them* 
In  inspiration  the  muscles  that  are  attached  to  ana  form  part  of  the 
walla  of  the  chest  contract^  and  by  raislDg  the  ribs  and  sternum,  and 
flattening  the  diaphragm,  increase  its  capacity.  The  air  within  the 
lungs  (which  are  never  empty  even  after  the  deepest  expiration)  is 
thus  for  the  instant  rarefied ;  but  by  the  proportionally  increased 
pressure  of  the  atmosphere  upon  the  upper  part  of  the  larynx,  a  fresh 
quantity  of  air  immediately  passes  into  the  air-tubes,  and  maintains 
the  equilibrium  of  pressure  between  the  air  within  and  that  without 
the  lungs. 

As  soon  as  the  action  of  the  muscles  of  inspiration  has  ceased, 
expiration  commences;  the  lungs,  distended  in  inspiration,  contract 
by  their  own  elasticity,  and  expel  a  volume  of  air  which  in  ordinary 
circumstances  is  equal  to  that  which  they  had  just  previously  receiveo. 
As  fast  as  they  contract  they  are  followed  by  the  walls  of  the  chesty 
which  collapse  partly  by  their  elasticity,  and  partly  by  the  pressure 
of  the  atmosphere  upon  their  exterior,  which,  when  the  lungs  begin 
to  contract,  is  no  longer  exactly  balanced  by  the  pressure  exertisd 
through  the  medium  of  the  lungs  upon  their  interior.  The  lungs 
having  thus  contracted  to  a  certain  extent,  the  parts  are  restored'  to 
the  same  condition  as  before  inspiration,  and  in  ordinary  circumstances 
that  action  is  soon  again  commenced. 

'  The  enlargement  of  the  cavity  of  the  chest  in  common  inspiration 
is  thus  effected :  the  diaphragm  (figt,  3,  5)  contracts ;  its  muscular 
fibres,  which  are  attached  on  the  one  hand  to  the  interior  of  the  lower 
ribs,  the  tip  of  the  sternum,  and  the  front  of  the  spine,  and  on  the 
other  around  a  tendon  (4,  fig.  8)  in  its  middle,  shorten,  and  thus  (as 
the  first  set  of  attachments  are  fixed)  they  draw  down  the  middle  of 
the  muscle,  lessen  its  convexity  towards  the  ches^  make  it  flatter,  and 
press  its  under  surface  upon  the  contents  of  the  abdomen,  so  that  the 
abdominal  walls  become  more  prominent.  At  the  same  time,  or  just 
previously,  the  intercostal  muscles  contract;  the  two  upper  ribs,  being 
quite  or  nearly  fixed  at  one  end  to  the  spine,  and  at  the  other  to  the 
upper  part  of  the  sternum  (jC^.  2),  serve  as  fixed  points  towards  which 
the  upper  intercostal  muscles  contractmg  draw  the  second  ribs;  these 
being  thus  fixed,  the  second  pair  of  muscles  contract,  and  draw  up 
the  third  ribs ;  and  so  on  through  the  whole  of  the  ribs,  the  lowest 
serving,  at  the  same  time  that  they  are  drawn  upwards,  for  fixed 
points,  towards  which  the  diaphragm,  contracting  all  round  its  tendon, 
may  draw  down  its  middle  part  and  become  flatter. 

The  effect  of  the  contraction  of  the  intercostal  muscles  is  not  so 
much  to  approximate  the  ribs  (which  would  decrease  the  capacity  of 
the  chest)  as  to  force  them  further  outwards  and  forwards,  and  thus 
give  the  chest  a  greater  width  and  depth  at  each  part  Jnfiga.  2  and  4 
it  is  seen  that  the  ribs  descend  obliquely  outwards  and  forwards  from 
the  spine,  and  then  ascend  towards  the  sternum.  They  increase  in 
obliquity  as  they  are  taken  from  above  downwards,  and,  except  the 
four  last,  they  also  increase  in  length  in  the  same  succession.  The 
length  of  the  arc  represented  by  each  rib  from  the  spine  to  the  sternum 
is  fixed,  for  the  substance  of  the  ribs  is  bony  or  cartilaginous,  and 
almost  unyielding ;  when  therefore  one  rib  is  fixed,  and  the  intercostal 
muscles  between  it  and  the  one  next  below  it  contract^  they  must  not 
only  draw  the  latter  upwards,  but  must  also  turn  it  somewhat  out- 
wards, and  raise  the  sternum,  which  is  fixed  to  its  anterior  extremity. 
The  direction  of  the  rib  becomes  less  oblique,  but  its  length  remaining 
the  same,  the  distance  from  the  spine  to  the  moveable  sternum  must 
be  increased  at  the  same  time  with  the  distance  from  each  rib  to  the 
corresponding  one  on  the  opposite  side. 

By  these  actions  the  cavity  of  the  chest  is  increased  in  every  direc- 
tion ;  in  height  by  the  descent  of  the  diaphragm ;  in  width  by  the 
turning  outwards  of  the  ribs ;  in  depth  hj  the  ascent  of  the  sternum. 
In  quiet  inspiration  the  greater  part  is  efl»cted  by  the  diaphragm ;  in 
deep  inspiration  not  only  are  all  the  muscles  already  mentioned  con- 
tracted, but  a  number  of  o^ers  oapable  of  raising  the  ribs  are  called 
into  play,  and  the  capacity  of  the  chest  is  thus  yet  further  increased 
in  the  manner  just  described. 

In  their  medium  state  the  lungs  of  a  person  of  ordinary  size  and 
in  good  health  contain  about  twelve  pints  of  air ;  in  perfectly  easy 
breathing  about  a  pint  is  drawn  into  them  at  each  inspiration ;  but 
from  this  the  quantity  may  vary  to  as  much  as  seven  pints,  according 
to  the  force  of  inspiration,  increased  as  it  is,  for  example,  when  pre- 
paring for  a  great  muscular  effort^  or  during  singing,  or  before 
coughing. 

Quiet  expiration  does  not  need  any  muscular  exertion ;  the  elasticity 
of  the  lungs,  of  the  cartilages  of  the  ribs,  and  of  the  other  parts  dis- 
tended in  inspiration,  is  sufficient  to  restore  them  all  to  their  previous 
state.  A  limit  is  set  to  the  collapse  of  the  lungs  by  the  unyielding 
tissues  of  the  walls  of  the  chest  These  cannot  follow  the  contracting 
lungs  beyond  a  certain  extent|  and  the  elasticity  of  the  lungs  is  not 
sufficient  for  them  to  overcome  the  tmbalanced  pressure  of  the  atmos- 
phere upon  their  interior,  which  it  would  be  necessary  for  them  to 
do  before  they  could  contract  from  the  interior  of  the  walls  of  the 


chest.  If  a  wound  be  made  into  either  pleural  cavity,  the  lung  at 
once  collapses  completely,  and  expels  nearly  all  the  air  it  contained ; 
for  in  this  case  the  atmospheric  pressure  being  admitted  alike  to  the 
exterior  and  the  interior  of  the  lung,  its  elasticity  has  but  Uttle  to 
overcome,  and  the  air-cells  and  tubes  immediately  contract  to  the 
smallest  size  of  which  they  are  capable.  By  the  same  means,  when 
both  pleural  cavities  are  opened  at  once  death  speedily  follows,  in 
consequence  of  the  collapse  of  both  lungs  and  the  suspension  of  all 
breatlung. 

The  limit  which  the  rigidity  of  the  walls  of  the  chest  sets  to  the 
elastic  collapse  of  the  lungs  is  never  reached  in  ordinaiy  respiration, 
nor  in  extraordinary  cases,  except  by  the  influence  of  other  expiratory 
powers  besidbs  those  of  the  lungs.  These  powers  are  supplied  chiefly 
by  the  muscles  of  the  abdomen,  which  contract  with  great  force,  and 
through  the  medium  of  the  contents  of  the  abdomen  force  up  the 
diaphragm  to  an  unusual  height  into  the  chest,  at  the  same  time  that 
certain  muscles  capable  of  depressing  the  ribs  and  sternum  draw  them 
down  and  decrease  the  capacity  of  the  cheat  in  its  depth  and  width. 
Efforts  of  this  kind  are  observable  in  coughing,  sneezing,  and  all  other 
strong  expiratory  acts. 

For  an  account  of  the  chemical  changes  accompanying  these  actions 
see  Rbsfiration. 

The  development  of  the  lungs  has  been  recently  investigated,  and 
the  following  is  Eolllker's  summary  of  what  is  known  : — 

"  In  the  Mammalia  the  lungs  appear  a  little  after  the  liver,  in  the 
form  of  two  hollow  protrusions  of  the  anterior  wall  of  the  pharyhz, 
which  are  in  close  apposition,  and  soon  become  furnished  with  a 
common  peduncle — ^the  rudiment  of  the  larynx  and  trachea — and  in 
the  composition  of  which  the  epithelial  tube  and  the  fibrous  membrane 
of  the  intestine  take  an  equal  share.  In  the  further  course  of  develop- 
ment there  springs  from  the  extremities  of  the  original  protrusions  a 
continually-increasing  number  of  arborescent  processes,  which  differ 
entirely  in  what  may  be  observed  in  most  other  glands.  From  their 
first  formation  they  are  always  hollow,  and  in  the  sixth  month  the 
air-cells  are  developed  from  their  invariably  clavate  dilated  extremities. 
During  this  growth  of  the  glandular  elements  the  interior  epithelium 
extends  itself  by  spontaneous  multiplication  of  its  cylindrical  cells 
(probably  by  division),  whilst  at  the  same  time  the  fibrous  layer  sur- 
rounding them  also  grows,  and  finally  constitutes  the  fibrous  membrane 
of  the  bronchisB  and  air-cells,  together  with  the  vessels  and  nerves. 
In  the  second  month,  in  the  human  embryo,  the  large  pulmonary  lobes 
are  already  formed;  and  besides  them  smaller  divisions  also,  0*16'" 
in  size,  may  be  recognised,  originating  in  the  dilated  extremities  of  the 
bronchiea,  which  even  at  this  time  are  considerably  ramified.  As 
development  proceeds,  and  the  ramifications  of  the  broncbiae  are  multi- 
plied, these  gland-granules,  as  they  are  termed,  become  more  and  more 
numerous,  and  ultimately,  in  the  fifth  month,  are  aggregated  so  as  to 
form  smaller  lobules  of  0*24'" — 0'48"'  in  size,  each  of  which  in  all 
probability  is  produced  from  a  single  gland-granule,  or  bronchial 
termination,  of  the  second  month.  Each  of  the  gland-granules  of 
these  lobules,  which  correspond  with  the  secondary  lobules  of  the 
future  lung,  bv  continued  budding,  finally  constitutes  a  primary  lobule, 
which,  with  air-cells  of  0025'''— 0  03'''  in  size,  first  becomes  distinctly 
visible  in  the  sixth  month,  although  up  to  the  time  of  birth  new 
alveoli  are  constantly  superadded.  In  the  new-bom  child  the  secondary 
lobules  measure  2'"— 3'^'— 4'" ;  the  alveoli,  befoi-e  they  are  filled  with 
afr,  0-03'",  and  after  the  first  inspiration,  0-03'"— 0-04"'--0  06"' ;  the 
latter  at  this  time  appear  to  exist  in  the  same  number  as  in  the  adult, 
the  further  increase  of  the  lungs  proceeding  only  from  the  expansion 
of  all  its  parts. 

"The  investigation  of  the  limgs,"  contmue  the  translators  of 
Eolliker,  "presents  no  real  difficulty,  except  in  one  point;  that  is, 
with  respect  to  the  relation  of  the  pulmonary  cells  to  the  terminations 
of  the  bronchia ;  but  here  the  difficulties  are  very  considerable.  In 
recent  preparations  it  is  obvious  that  the  air-cells  communicate  in 
many  ways,  and  in  any  case  that  they  are  not  merely  terminal  on  the 
extremities  of  the  broncbiae.  If  it  be  desired  to  investigate  the  whole 
subject,  inflated  and  dried  lungs  (it  is  better  in  an  inflated  lung  to  tie 
off  an  end  and  dry  it  by  itseU),  or  corroded  preparations,  or^  lungs 
injected  with  uncoloured  substances  (wax  and  resin),  are  most  suitable ; 
aud  with  such  a  definite  result  will  be  obtained,  after  a  series  of 
observations.  Before  the  injection  of  the  bronchise  is  proceeded  with 
the  air  must  be  exhausted  in  the  air-pump,  for  which  purpose  also^ 
though  less  conveniently,  a  well-fitted  syringe  may  be  employed.  The 
injection  of  the  bloodvessels  is  readily  effected,  and  the  preparation 
should  be  kept  wet ;  sometimes  when  injected  with  opaque  material, 
sometimes  following  the  processes  of  Schroder  and  Harting,  with 
transparent  substances  (Prussian  blue,  &c),  dried  preparations  are  to 
be  preferred.  The  air-cells  aud  bronchiee,  the  larynx  and  trachea,  are 
readily  examined.  The  epithelium  of  the  air-cells  is  obtained  in  large 
quantities  in  every  section  through  the  lung,  as  well  as  ciliated  cells. 
If  it  be  wished  to  study  the  alveoli,  the  air  must  previously  be  care- 
fully removed.  These  are  best  displayed  in  man,  in  whom  also  all 
other  parts,  such  as  cartilage,  elastic  elements,  muscles,  and  glands 
are  easily  obtainable." 

(Kolliker,  Manual  of  Human  HUlotogy^  translated  foi  the  Sydenham 
Society  by  Busk  and  Huxley.) 

LUNG-WORT.      [PULMONABIA.] 
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LnNDLITES.    fn«r.T..pijt] 

LUPBA.     fPOBTDMlDA] 

LDPI'NUS,  ft  Tcrj  eztenaiTe  gema  of  hardj  umoa],  peretmiBj, 
and  half-ihrubbj  Plants,  belonging  to  the  n&tural  order  L/^aminoia, 
eomniaiilj  calttvated  in  gardeiia  for  the  sake  of  their  g(ul;-coloured 
flnwen.  The  speciaa  inhabit  Europe,  the  btuin  of  the  HeditsmiiBUi, 
and  tbfl  temperate  parts  of  both  Iforth  and  South  America,  eape- 
(dally  of  the  former,  where  tbey  are  ertrecaely  abundant;  bntthay 
•ra  unknown  in  a  wild  state  throughout  aU  the  tropics,  eieept  on 
mountaing,  and  in  the  principal  part  of  Asia,  Auitr^a,  and  South 
Africa.  Figures  of  great  numbers  have  appeared  in  tb«  volnmea 
of  the  'Botanicai  Begister  and  Uagniine,'  and  thera  is  a,  mooograph 
of  the  genua  pnbiiihed  at  Lund  by  the  younger  Agardh  in  1835, 
under  the  uame  of  ■  Synopsis  OeTteris  LupinL' 

The  calyx  is  prnfoundty  bilabiate ;  corolla  papilionaceous  the 
TeiiUum  with  reflexed  sides,  and  the  keel  acuminated;  the  atajnena 
monadelphona,  with  the  tubs  or  sheath  entire,  G  of  the  anthers  ere 
amajler,  rounder,  and  earlier,  aod  the  other  5  oblong  and  later;  style 
flhform;  stigma  terminal,  roundish,  bearded;  legume  corisceoua, 
oblong,  eompresied,  obliquely  torulose;  cotyledons  thick,  but  con- 
Tcrted  Into  leavea  at  the  time  of  germination.  The  epecies  have 
dtgiCaU  leaves,  constantly  composed  of  from  6  to  15  leaflete,  very 
rarel;  aimple.  The  leaflet  are  compHcated  before  expansion,  and 
while  aaleep,  or  through  the  night.  The  Sowera  are  alternate  or 
Terticillate,  sessile  or  pedicellate,  disposed  in  racemes  and  spikes,  with 
one  bractea  under  each  pedicel,  and  with  two  bracteolea  adhering 
laterally  to  the  calyx,  which  an  caducous,  or  wanting.  It  is  a  very 
•xtensive  genus,  and. many  species  sra  cultivated  in  our  gardens  for 
the  purpose  of  deooniting  flowerbeds. 

Jj.  albu$,  the  White  Lupine,  has  eltemate  pedicellate  flowers 
deatitute  of  brscteoles;  the  upper  lip  of  the  calyx  entire,  lower  one 
Iridentate;  leaflets  oboTate,  oblong,  usually  7  or  8,  villous  beneath. 
It  i>  a  natjve  of  (ha  Levant^  and  is  cultivated  in  the  south  of  Europe. 
The  flowers  are  white,  and  almost  sessile.  It  is  grown  in  Italy  and 
■ome  other  parts  of  the  south  of  Europe  bs  food,  alao  in  France,  on 
poor  dry  pluns,  ai  an  ameliorating  crop  to  be  ploughed  in  for  the 
Bake  of  improving  the  land.  Thie  is  an  ancient  Boman  practice  which 
eiiated  in  the  time  of  Plh^ 

£.  Ttnaii,  Egyptian  Whita  Lupine,  haa  alternate  pedicellate 
bracteoiate  flowers;  the  upper  Up  of  the  cslyx  entire,  lower  ooe 
somewhat  tridentate ;  leaflete  G  or  6,  obovate,  oblong,  villons  bsnesth. 
It  is  a  native  of  Egypt  The  flower*  are  white,  but  with  the  vexillum 
lipped  with  blue.  Termia  is  the  Arabic  name  of  the  plant.  The 
peduncles  after  being  peeled  are  eal«n  raw,  and  tbe  aeeda  are  boiled 
aa  other  pulse  by  the  Anbians.  The  Qreeks,  who  called  them  Tberlnos, 
employed  Lupines  not  only  as  an  article  of  food,  but  medicinally, 
(■teeming  them  veimffugal  and  emmenagogue,  Ac  (Dioaoor.,  lib.  i,, 
0. 1 3S).  What  Bpeciss  was  cultivated  by  them  is  unknown ;  their  vrild 
Pernios  is  lupposrd  hy  Sibthorp  to  be  the  L.  angnttifotitu.  The 
two  apedea  moat  oommon  in  Oreece  now  are  L.  hinvtut  and 
L.  ptloHt. 

Lupinea  are  said  to  derive  their  name  from  '  lupue,'  a  wolf,  because 
of  theli  devouring  the  substance  of  the  land  od  which  they  are 
grown. 

(Don,  DidUonydeoM  Planlt.) 

LDPONIA.    [CiP&sro*.] 

LUPUS.    [CiMia,] 

LU'ItID.£,  a  name  given  by  Liounus  to  one  of  his  natnral  orders 
of  Flanti.      It   la   equivalent  to  Solanaceo!  of   modem  batnnistB. 

LUTRA,  a  genua  of  Mammalia  belonging  to  tbe  family  Mattdida. 
The  species  am  known  by  the  oommon  name  of  Otten.    They  farm 
a  natural  group  of  Camivuroua  Animals  whose  habits  are  aquatic, 
and  whoae  food  ia  flab.    The  common  term  Otter  is  applied  to  two 
forma  and  nearly  allied  :  the  Bret,  including  tbe  River-Otters,  iMra 
al  Storr  ;  the  aeeond,  the  Sea-Otter,  Enhydra  of  Fleming.    We  shall 
flrtt  describe  the  genus  Latra.    In  the  ekull  of  JMra  the  suborbital 
hole  ia  larger  than 
it  ia  in  the  badgers, 
thegrisons,  ^d  the 
martens,  almost  aa 
lar^e,  indeed,  aa  it 
ia  m  the  rodents; 
their    muzzle    is 
■horter,  and  the  an- 
terior port  of  the 
oranium    between 
and    behind    the 


LUTRA.  Kl 

compression  of  the  interorbitsl  region  (which  ia  carried  atill  farther 
In  the  seal),  the  iridth  and  flstness  of  the  cranium,  and  the  Batoon  and 
enlargement  of  the  whole  inferior  region,  with  the  exception  of  the 
tympanic  cavities,  which  :o  the  seal  are  'lar^e  and  convex. 

In  the  other  parts  of  the  skeleton  there  is  nothing  needing  a 
detailed  descrip^on,  the  vsriations  being  such  as  might  be  expected 
to  suit  the  habits  of  an  aquatde,  carnivorous,  hairy  quadruped. 
Thns,  the  articulation  of  the  lunba  admits  of  such  freedom  of  mution, 
that  the  animal  con  turn  them  in  almost  any  direction,  and  bring 
them  with  ease  on  a  line  with  the  body,  ao  oi  to  act  like  hna 

The  teeth  of  tbe  Otten  are  aharp  and  atrong,  and  the  tnberelea  of 
the   molars   veiy   pointed,   a  modification 


the  length  of  the  intestines  there  ia  a  diCfertnce  between  t 
Common  Otter  and  the  Sea-Otter ;  the  latter,  like  the  seal,  has  very 
long  inteetioes.  Sir  Everard  Home  gives  tiie  length  of  the  intestin'-s 
of  the  Sea-Otter  as  twelve  times  that  of  the  animal;  but  those  of 
the  Common  Otter  as  only  three  times  and  a  quarter  the  length  of 
the  animal  ('Phil.  Tnuu.')  Professor  Owen  however  informs  us 
that  in  a  female  Common  Otter  dissected  by  him,  the  intestines  were 
9  feet  6  inchea,  tbe  body  from  nose  to  vent  being  1  foot  6  inches ; 
and  we  should  expect,  physiologically,  to  find  longer  intestinea  in  s 
Common  Otter  than  in  one  of  me  land  Frra. 

The  kidney  ia  lobulated  or  conglomerated,  consisting,  in  fact,  of  an 
aggregation  of  amall  kidneya,  connected  by  cellular  substance;  but 
these  smalt  kidneya  are  not  so  numerous  aa  in  the  eeal  and  porpoise. 
(Home,  on  the  'Sea-Otter,'  'PhiL  Trana').  In  the  Museum  of  the 
Royal  College  of  Sutgeona  (Phyualogieal  Series,  Na  SS19)  is  a 
preparation  ezhibitjog  the  reproductive  organs  of  a  male  of  the 
Common  Ott«r. 

The  genus  Lutra  has  the  head  eompresaed ;  eyes  rather  large ;  eart 
very   short;  whiskers  very   stifi';   tongoe  rather  rough;   body   very 
much  lengthened ;  legs  short ;  the  feet  with  five  toes  and  webbed ; 
tail  long,  ^tout,  fiattcced  horisontally,  and  covered  with  abort  hair. 
6— 5_  „_ 
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panic  cavities  are  lesa  convex ;  tluir  entin  cranium  more  depressed, 
and  its  base  wider  and  Batter.  The  laohiymal  bone  ia  entirely  within 
the  orbit,  and  its  aperture  is  above  the  interior  suborbital  hole.  Tile 
circular  aperture  ia  blended  eitcroally  with  the  spheno-orbital  hole, 
but  internally  it  ie  sepantad  by  a  oonaiderable  interval  from  it  by 
a  bony  plate.  The  internal  pterygoid  process  is  soldered.  The 
whole  skull  has  a  good  deal  in  csnunon  with  that  of  the  Seal  (i'Aaea 
VifiJinaJ ;  and  its  relationship  is  to  be  tmcrd  in  the  short  musxle,  tlta 


L.  migarii,  Erxleb.  (MuMda  LtUra,  Linn.).  This,  there  can  be 
little  doubt,  is  tbe  "iriAfi!  of  AriatotJe  and  the  Greeks,  and  the 
iMra  of  the  Romans.  It  is  the  Lodra,  Lodria,  and  Lontra  of 
the  Italians;  Nutria  and  Lutra  of  the  Spanish;  Loutre  of  the 
French ;  Otter  and  Fisch  Otter  of  the  Germans ;  Otter  of  the  Dutch ; 
Utter  of  the  Swedes;  Odder  oF  the  Danes;  Dyflgi  of  the  Welsh; 
Balgair,  Cu-donn  (Brown  Dog),  and  HaEadh,  of  the  Northern  Celts; 
and  Otter  of  the  English. 

Tbe  head  and  nose  are  broad  and  flat;  neck  thick  ;  body  elongated; 
tail  broad  at  the  base,  compressed  horizontally,  and  tapering  to  s 
point;  the  eyes,  which  are  not  large,  are  placed  comparatively  n«r 
to  tbe  nose;  the  ears  are  very  short,  and  uie  auditory  opening  nitbet 
narrow ;  the  mouth  is  smntl,  and  the  lips  are  capable  of  being  Gnu'y 
closed  together ;  the  whiskers  are  very  long ;  the  legs  vety  ohort, 
atrong,  stout,  and  muscular;  the  Stoed  feat  arj  furnished  with  etroilg 
brood  webs,  like  those  of  water-fowl  which  have  these  accessories  best 
developed.     Hence  Somerville  terms  the  Ott«r  '  gooae-fboted.' 

The  colour  ia  brown  (deepeat  on  the  upper  parts),  with  the 
exception  of  two  small  patches  of  white  on  the  lips,  one  on  each  side 
of  the  nose. 

This  speciee  varies  much  in  size.    The  length  of  one  sent  to  Mr. 
Bell  from  Sutherlandshire  was  2  feet  1  inch  and  6  lines.    Ur.  Macgil- 
Uvray  notes  the  length  of  two  males ;  one  measured  42  inches,  and 
the  other  3S  inchea    By  the  same  author,  the  length  of  a  female  is 
given  at  40  inches.    These  measurementa  are  from  tbe  naa«  to  thd 
point  of  the  tail     Mr.  Betl  atatea  that  the  usual  weight  of  a  fine  male 
English  Otter  is  from  20  to  24  lbs.,  and  that  of  the  female  aboutl  Ib.^ 
lesa;  adding  however  that  Pennant  records  one  found,  in  1TB4,  in 
the  river  Lea  between  Stratford  and  Ware  that  weighed  40  Iba 
The  natural  food  of  the  Common  Otter  is  flab,  for  the  chace  and 
capture  of    which 
its  whole  frame  ia 
beautifully     adup- 
ted.    How  aileutJy 
is  the   water   en- 
tered '.     The    eyfs 

whether  the  ani- 
mal is  swimming 
I  below  ita  prey,  be- 
hind it,  above  it, 
r  beside  it,  their 
at 


Skdstoa  of  Boropean  Blver-Otter  (Zofre  snjfw). 


moat,  the  leaat  motion  of  the  head  and  neck,  brings  it  within  tha 
aphers  of  the  pursuer's  vision.  Tbe  whole  fmme-work  of  the  ani- 
mal, its  short  fin-like  lege,  oary  feat,  and  rudder  of  a  tail,  enable 
it  to  moke  tbe  swiftest  tuma,  nay,  almoit  bounds  in  the  water, 
according  u  the  rapidity  of  its  agile  prey  demands  3  sudden  down- 
ward dive,  an  upward  spring,  or  a  side  snap.  The  short  fur,  which 
is  dose  and  fio^  keep*  the  body  at  a  proper  temperature,  and 
ttie  longer  and  outer  haira  dlraoted  baokwai^  enable  't  to  glids 
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diebaliereB  ths  Ottm'i  cspftbilitr  for  domMUeriion.  The  tMilmoti; 
■bora  noticed  hu  beeu  confirmed  bj  a  cloud  ri  modsm  witoeUM. 
Ooldamith  mentioas  an  otter  which  went  into  ■  geatlenum's  pond  at 
the  word  of  coromuid,  drove  the  fish  up  into  t  comer,  and  haTiDg 
■eiied  on  ths  largnt  brought  it  out  of  the  water  to  ita  muter,  Duiie^ 
Bewick,  Shiw,  record  iostanoee  of  the  umual'a  docjlit;  in  this  way. 
Mr,  Bell  and  Mr.  Mactrillivray  both  corroborate  the  fact  The  latter 
has  collected  iha  followiog  anecdotes^  —  "Mr.  H'Dianaid,  in  hia 
aniiiging  '  Sketchei  from  Nutiire,'  giva  an  account  of  Huraral  domeati- 
catad  otters,  on4  of  which,  beloDgicg  to  a  poor  widow,  nhea  lad  forth 
plunged  into  the  Urr  or  the  neiehtKiunng  bumi  and  brought  out  all 
the  fish  it  could  find.  Another,  kept  at  Conibie  House,  Wigtonahlre, 
eviocad  a  great  fondoeeB  for  gooieberriea,  fondled  about  her  keeper'a 
feet  like  a  pup  or  kitteo,  and  even  seemed  inclined  to  aaluta  her  cheek, 
when  pertnitted  to  carry  her  fraedoma  so  far.  A  third,  belonging  to 
Hr.  Uonteith,  of  CHrstaira,  was  alio  ver;  tamc^  aad  though  he  fra- 
quentl;  atols  away  at  night  to  flah  bv  the  pala  light  of  the  moon  and 
asaociata  with  his  kindred  by  the  riTer  aide,  bis  maater,  of  eoune, 
was  too  genaroua  to  find  any  fault  with  his  pacaliar  mode  of  apending 
his  evening  hours.  In  the  morning  be  was  always  at  his  post  in  tba 
keunal,  and  no  animal  understood  better  the  secret  of  keeping  hia  own 
aide  of  the  houne.  Indeed  hia  pugnacity  in  this  respect  gare  him  a 
great  lift  in  the  favour  of  the  gamekeeper,  who  talked  of  his  feati 
wherever  he  wont,  and  avowed  bosidoa,  that  it  the  beat  cur  that  ever 
ran  'only  daured  to  gira '  at  his  proteg^  he  would  soon  'mak  his 
teeth  meet  through  him.'     To  mankind  however  he  wao  much  mora 


seat  of  honour."  They  ara  however  dangerous  pets  j  for,  if 
oflended,  thsy  will  bite  grievously. 

The  capacity  of  the  Otter  for  damcBUcation  being  proved,  there  ia 
no  doubt  that  the  animal  might  be  trained  to  catch  fish  or  aanst  in 
Sailing.  For  thia  purpose  Hr.  Bel]  states  the  following  method  baa 
been  recommended  ; — They  ahould  be  procured  aa  young  as  poaaibl*, 
and  be  fitst  fed  with  Bmall  fiah  and  water.  Than  bread  and  milk  is 
to  be  alternated  with  the  fleh,  and  tha  proportion  of  the  fbimar 
gradually  increased  till  the;  ore  led  to  live  entirety  on  bread  and  mUk. 
Thcf  are  then  taught  to  fetch  and  carry,  as  dogs  are  traioad,  and 
whaa  they  ars  brought  to  do  this  well  a  leather  fish  atnfled  with  wool 
la  emploj^  aa  tha  thing  to  be  fetched.  They  are  afterwarda  excrdeed 
with  a  dead  fish,  and  cbastieed  if  they  attempt  to  tear  it.  Finally  they 
are  sent  into  tha  water  after  livlnc  fish. 

Aa  an  arUcle  of  food,  though  tlis  flesh  ia  rank  and  Sihj,  the  Otter 
waa  not  rtgrcted  by  the  Roman  Catholics.  Their  church  permitted  it 
to  be  eaten  on  raaigre  days  ;  and  Pennant  aaw  one  in  tha  kitohan  of 
the  Carthusiaus  near  Dijou,  under  prepaiation  for  tha  dinner  of  the 
religious  of  that  rigid  order,  who,  by  their  rules,  are  prohibited 
during  their  whole  lives  from  eating  fleih.  Mr.  MaogiUivray  etates 
that  he  knew  a  man  in  Harria  who  procured  a  eoDsiderable  nnmber 
every  year,  whan  the  skini  were  more  in  requeat  than  now,  and  who 
generally  cooked  tiia  flesh,  of  which  Hr.  MacgillivmT  oiioe  partook 
with  the  family.  It  waa  "dark-coloured,  rank,  sapid  enough,  but 
not  ngrerably  ao. ; "  and  under  the  skin  waa  a  layer  of  fat,  as  in  the 
Seals,  which  might,  he  adda,  render  it  pleaunt  food  to  a  Qreenlander 
or  starring  Hebridinn. 


through  the  water,  whan  propalled  horiiontally  by  ita  webbed  feet 
beneath  the  anrface,  noiselasBly  and  speedily.  Easy  and  aidant  in 
ita  moliona,  there  ara  few  objecta  more  attractive  in  menageria  than 
tha  pond,  oapecially  if  it  ba  kept  clean  and  supplied  with  dear  water, 
wherein  the  Otter  is  seen  to  hunt  its  living  prey.  "Whan  it  has  saiaed 
a  small  fish,  it  instantly  leaves  the  water  and  devours  it,  beginning 
with  the  head,  whilst  tha  body  is  held  between  the  fore  pawa. 
Larger  fish  are  held  down  by  the  paws,  and  the  bead  and  tail  are 
often  left  uneaten.  Tha  havoc  made  by  these  animals  in  tha  rivem 
and  ponds  is  great ;  for  they  will  go  on  killing,  and  eat  but  a  small 
portion  of  each  fish,  if  it  be  large,  when  they  find  plenty  of  prey.  ] 
When  fish  ia  scarce,  and  it  ia  preesed  by  hunger,  Ur,  Bell  stales  that 
the  Otter  baa  been  known  to  resort  far  inland,  to  the  ndghbourhooci 
of  the  farm-yard,  and  attack  Iambs.  sncking-pigB,  and  poultry,  Hr. 
Uscgilliviay  telle  or,  also,  that  it  haa  been  known  to  attack  young 
domestic  animals,  and  tha  latter  zoologist  found  the  itomaeh  of  one, 
which  was  killed  in  June,  filled  with  a  ciirious  collection  of  lamt  and 
earth-worma  The  period  of  gestation  ii  said  to  bs  nine  weaka,  and 
the  number  of  yonng  produced  varies  from  three  to  five.  The  Ottefa 
places  of  refuge  near  rivs:B  and  lakes  are  beneath  the  roots  of  treea 

Bat  it  muBt  not  be  supposed  that  the  Common  Otter  is,  as  it  has 

been  asserted,  confined  to  the  fresh-waten.  They  are  known  to  fre- 
quent the  lea  in  tba  north  of  Scotland,  and  to  hunt  far  out.  In  the 
south  of  England  (Cornwall)  the  Otter  will  go  a  mile  &om  the  shore 
in  the  summer  and  good  weather  after  its  prey,  according  to  Mr.  Couch. 
On  the  sea-Bhore,  rocky  covee  with  scattered  blocka,  hollows,  and  eavi- 
liea  under  large  stones  are  its  haunta.  These  Marine  Common  Otters 
must  not  bo  confounded  with  the  Sea-Otter  (Enhydra). 

That  ths  Common  Otter  ia  capable  of  domestication  and  attachment 
wa  have  ample  testimony.  Albertna  Hsgnus,  Aldrovandna,  Qeaner,  . 
and  others  attort  thia.  Every  angler  will  remember  the  passage  in  I 
Walton,  where  good  Hr.  Piscator  is  aniioua  to  possees  himself  of  one  I 
of  tha  TDonB  ottora  which  tha  huntsman,  after  the  death  of  tha  'bitoh  I 

otter,'  tuidfonnd : — " '  Look  you,'  says  the  huntamin,  'hereabout  it  |  Before  referring  to  tha  undonbtad  varietiea  of  thia  spade*,  it  ia 
waa  she  kennelled  ;  look  yon,  here  it  was  indeed,  for  here's  her  young  necessary  to  notice  an  Irish  Otter,  which  Hr.  Ogilby  haa  elevated  to 
onea,  no  Ian  than  five;  come,  let's  kill  them  all.'  'No,'  exclaims  '  the  rank  of  a  species,  onder  the  name  of  £,  Soeiuit,  on  acoonntof  the 
Fiacator,  'I  pray,  Sir,  save  me  one,  and  I'll  try  if  I  can  make  her  i  intensity  of  ita  colouring,  which  approaohes  nearly  to  bla^  both  on  the 
tame,  as  I  know  an  ingeniouB  gentlemaa  in  Leiceaterahira,  Hr.  Nich.  I  upper  and  under  anrfaoe ;  of  the  less  sitent  of  the  pale  ooknir  boieath 
Seagrave,  has  done;  who  hath  not  only  made  her  tame,  but  to  catoh    the  throat,  aa  compared  with  the  English  L,  mlgarit;  udof  sc 

Geh,  and  do  many  other  things  at  pleasure.'"     Bufibn,  who  oonld  be    diflersnoe  of  the  er~    — i  :-  -i u.__   ..    ..   _      ...._      > 

a*  hard  of   belief  in  some  poiata  as  ha  was   credulous   in  otheca,  ' 
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moo  of  the  eoia,  and  in  the  propoitiona  of  other  pwIsl    T1 
e  habita  of  tha  animal,  which  ia  fonnd  ohiefly  In  Wlowi  r 
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caTeruB  formed  Vj  acattered  maues  of  the  baaaltic  columna  of  the 
east  coast  of  Antrim,  where  a  price  it  set  upon  its  head,  in  consequence 
of  its  destruction  of  the  salmon,  strengthen  Mr.  Ogilby  in  this  opinion, 
from  which  Mr.  Bell  differs,  observing  that  Mr.  Ogilby  states  that  he 
had  not  had  an  opportunity  of  comparing  it  with  the  Common  Otter, 
that  he  (Mr.  Bell)  does  not  find  in  the  stuffed  specimen  presented  by 
Mr*  Ogilby  characters  sufficiently  distinct  to  lead  to  the  belief  that  it 
IB  more  than  a  very  dark  and  handsome  variety,  and  that  two  skins  of 
Zetland  otters  (which  are  equally  marine  in  their  habits)  presented  to 
him  (Mr.  Bell)  are  almost  as  dark-ooloured ;  Mr.  Bell  adds  that  these 
skins  are  latter  than  those  usually  found  in  England,  and  that  the  fur 
is  nearly  as  fine  at  those  imported  from  America. 

The  variety  spotted  with  white  is  supposed  to  be  the  'King  of  the 
Otters'  of  the  Scotch  vulgar,  who  hold  that  it  bears  a  sort  of  charmed 
life,  in  so  far  that  its  deaUi  is  never  unaccompauied  by  the  death  of  a 
man  or  some  other  living  creature.  The  skin  is  considered  precious 
as  an  antidote  against  infection,  wounds,  and  the  dangers  of  the  sea. 
One  of  these  spotted  otters  is  in  the  Museum  at  Paris,  near  which 
place  it  was  found.  Mr.  Macgillivray  says  that  he  has  heard  of  white 
otters,  but  had  never  seen  an  albino. 

In  the  older  annals  of  sporting  in  this  coimtry  otter^huuting  holds 
no  inconsiderable  place.  Somerville  describes  it  at  some  length  and 
with  much  unction  in  his  fourth  book  {*  Chaoe ')  towards  the  end.  It 
is  now  fast  dying  away,  but  is  still  kept  up  in  some  places,  as  in  Wales 
and  Scotland.  The  pretty  vignette  at  the  close  of  Mr.  Bell's  interest- 
ing history  of  the  Otter  was  taken  as  one  of  the  memoranda  of  •  a 
day's  sport  in  Qlamoxganshire.  Mr.  Macgillivray  informs  us  that 
Mr.  Lomare  hunted  the  Dumfriesshire  rivers  in  1833,  1884,  and 
1835,  and  that  Lord  John  Scott  keeps  a  pack  of  otter-hounds  for  the 
streams  in  Roxburghshire. 

The  Common  Otter  is  found  generally  throughout  Europe. 

L.  Nair  has  the  fiir  deepHjheBtnut,  lightest  on  the  sides ;  lower  part 
of  the  neck  and  cheeks,  as  well  as  the  throat,  reddish  bright-brown ; 
above  the  eye  a  ruddy  yellow  or  yellowish-white  spot. 

This  ia  the  Nir-nayie  of  the  people  of  Pondicherxy,  and  is  probably 
the  spedes  seen  by  Bishop  Heber,  who  passed  a  row  of  nine  or  ten 
lai^  and  very  beamtiful  otters,  tethered  with  straw  collars  and  long 
strings  to  beonboo  stakes  on  the  banks  of  the  Matta  Colly.  "  Some 
were  swimming  about  at  the  full  extent  of  their  strings,  or  lying  half 
in  and  half  out  of  the  water ;  others  were  rolling  themselves  in  the 
sun  on  the  sandy  bank,  uttering  a  shrill  whistling  noise  as  if  in  play. 
I  was  told  that  most  of  the  fishermen  in  this  neighbourhood  kept  one 
or  more  of  these  animals,  who  were  almost  as  tame  as  dogs,  and  of 
great  use  in  fishing ;  sometimes  driving  the  shoals  into  the  nets,  some- 
&mes- bringing  out  the  larger  fish  with  their  teeth."  Another  proof, 
if  any  were  wanting,  of  the  feasability  of  taming  these  animals  and 
rendering  them  useful  to  man. 

It  18  a  native  of  the  East  Indies.  Colonel  Sykes  notes,  in  his  list  of 
MammdUa  obtained  in  Dukhun  (Deocan),  *'  ZiUra  Nair,  F.  Cuv.,  Juhl 
Marjur,  or  Water-Cat  of  the  Mahrattas.  The  Otter  of  Dukhun  diffdrs 
only  from  the  Nair  in  wanting  the  white  spots  over  the  eyes,  in 
having  a  white  upper  lip,  and  in  being  somewhat  larger."  ('2k>oL 
Proe.,'  1880-81.) 

L,  Capentii  (genus  Aonyx  of  Lesson),  the  Cape  Otter,  has  the  fur 
Bofb»  full,  and  tmck,  chestnut-brown,  deepest  on  the  rump,  limbs,  and 
tail,  brighter  on  the  sides,  and  brownish-gray  upon  the  head ;  under 
part  of  the  body  white.  Length  2  feet  10  inches  from  the  muzzle  to 
the  tail,  which  is  1  foot  8  inches. 

M.  Lesson  allows  that  this  species,  which  he  has  elevated  to  the 
rank  of  a  genus,  possesses  the  same  general  characters  as  the  Xtt^fes, 
such  as  the  dentary  system  and  form  of  the  body ;  and  makes  the 
difference  solely  consist  in  the  form  of  the  feet  and  toes,  which  ho 
says  are  hardly  joined  by  a  membrane.  He  states  that  the  second 
toe  would  seem  conjoined  to  the  third  throughout  its  first  articulatiou. 
These  toea  are  both  more  elongated  than  the  succeeding  ones,  and  all 
the  toea  are  without  olaws,  or  rather,  a  vestige  of  a  rudimentary  nail 
is  only  observed  on  the  second  and  third  toea  of  the  posterior  feet. 
He  records  the  species  as  Aonyx  Ddalandii  {L,  inungttit  of  Q.  Cuvier 
aud  F.  Cuvier),  '  Diet.  Sa  Nat'  But  Cuvier,  in  his  last  edition  of 
the  '  R^e  Animal,'  writing  on  the  Cape  Otter  (X.  Capetuis,  F.  Cuvier), 
remarks  that  the  white  of  the  throat,  the  sides  of  the  head,  and  of 
the  neck,  is  more  pure  than  that  of  the  Javanese  Simimg  {L.  LepUmyx, 
Horsfield),  and  tiiat  there  is  some  of  this  colour  at  the  end  of  the  nose ; 
but,  he  adds,  what  moat  distinguishes  it  is  that  (at  a  certain  age  at 
least)  it  has  no  nails,  a  character  on  which  M.  Lesson  established  his 
genus  iLonyor.  Nevertheless,  continues  Cuvier  in  conclusion,  young 
individuals  have  been  brought  from  the  Cape  which  have  nails,  and 
it  remains  to  be  proved  whether  these  are  of  the  same  species.  This 
species  haunts  the  salt  pools  of  the  sea-ahores  of  the  Cape,  and  lives 
on  fish  and  crustaceans. 

L.  OanadenM  (Sabine),  the  Canada  Otter;  the  Loutre  de  Canada  of 
Boffon;  Land-Otter  of  Warden;  Common  Otter  of  Pennant  (' Arct 
Zool.');  Xiilra.&-a«t/t€nnf  of  Harlan;  the  American  Otter  of  Godman ; 
Neekeek  of  the  Cree  Indiana ;  and  Capucca  of  the  inhabitants  of  Nootka. 

Sir  John  Bichaidaon,  who  gives  these  synonyms,  states  succinctly 
the  varioua  opinions  of  authors  as  to  this  species,  and  concludes  by 
following  Colonel  Sabine's  opinion  that  it  is  peculiar  to  the  northern 
districts  of  America. 


It  has  the  fur  above  and  below  shining  brown,  and  much  resembling 
that  of  the  Beaver.  Size  much  larger  than  that  of  the  European  Otter, 
Luira  viUgariM,  Length  from  nose  to  tip  of  tail  (which  ia  18  inches) 
about  5  feet. 

In  its  habits  and  food  Sir  John  Richardson  states  that  the  Canada 
Otter  resembles  the  European  species.  In  the  winter  season  it  fre- 
quents rapids  and  falls  for  the  advantage  of  open  water ;  and  when 
its  usual  haunts  are  frozen  ever  it  will  travel  to  a  great  distance 
through  the  snow  in  search  of  a  rapid  that  has  resisted  the  frost 
When  seen  and  pursued  by  the  hunters,  as  it  is  on  these  journeys,  it 
throws  itself  forward  on  its  belly  aud  slides  through  the  snow  for 
several  yards,  leaving  a  deep  furrow  behind  it  This  movement  is 
described  by  Sir  John  as  being  repeated  with  so  much  rapidity,  that 
even  a  swift  runner  on  snow-snoes  has  much  trouble  in  overtaking  it 
It  also  doubles  on  its  track  with  much  cunning,  and  dives  under  the 
snow  to  elude  its  pursuers.  When  closely  pressed  it  will  turn  and 
defend  itself  obstinately.  When  Sir  John  Richardson's  party  were  at 
Qreat  Bear  Lake,  in  the  apring  of  1826,  these  otters  robbed  their  nets 
which  had  been  set  under  the  ice  a  few  yards  from  a  piece  of  open 
water.  They  generally  carried  off  the  heads  of  the  fisfa^  leaving  the 
bodies  sticking  in  the  net 

The  female  brings  forth  one  litter  in  the  year,  consisting  of  two 
or  three. 

The  Mackenzie  and  other  rivers  nearly  to  the  Arctic  Sea  are  the 
common  residence  of  this  otter.  There  appears  however  to  be  no 
difference  between  the  skins  obtained  on  the  shores  of  the  Padfio  and 
those  in  the  neighbourhood  of  Hudson's  Bay.  ('Fauna  Boreali- 
Amerioana.') 

The  fur  is  valuable,  and  a  considerable  article  of  commerce ;  it  varies 
with  the  season.  In  summer  the  hair  is  very  short,  and  then  it  is 
almost  black ;  in  winter  it  becomes  a  rich  reddish-brown,  with  the 
exception  of  the  grayish  spot  under  the  chin.  The  fur  is  nearly  as 
fine  as  beaver-woo(  but  not  so  long,  and  consequently  is  not  so  well 
adapted  for  felt  Sir  John  Richardaon  aays  that  7000  or  8000  are 
annually  exported  to  England. 

L.  BratiUentis  (Ray)..  It  haa  the  fur  abort  and  dose,  of  a  bright 
ruddy  yellow  deepening  into  chestnut  towards  the  extremity  of  the 
limbs  and  tail ;  lower  part  of  the  neck  and  throat  pale  yellow.  Length, 
male,  8  feet  6}  inches ;  tail,  which  is  very  thick,  18  inches.  The  largest 
female  possessed  by  D'Azara  was  34  inches  long,  including  the  tail, 
which  was  16  inches.  Another  measured  86  inches,  12  inches  for 
the  tail. 

M.  Lesson  states  that  this  is  the  only  otter  which  is  deprived  of  the 
glandular  apparatus  round  the  nostrils. 

This  is  the  Lobo  de  Rio  (Riye]>Wolf)  of  the  colonists;  bnt  D'Azara 
observes  that  it  is  not  a  wolf,  but  an  otter,  belonging  to  the  same 
family  as  the  European  species,  from  which  it  differs ;  and  ho  accord- 
ingly calls  it  Nutria.  It  is  the  Mtutela  Zutra  (BroiUietma  0)  of 
Qmelin. 

D'Azara  says  that  this  species  lives  in  troops,  which  sometimes, 
rising  to  the  surface  of  the  water,  lift  their  heads  and  bark  like  dogs, 
with  a  hoarae  voice,  in  a  menacing  and  tapping  manner,  without 
however  injuring  voyagers  or  swimmers.  Each  family  seems  to  possess 
a  separate  donuun.  It  spends  nearly  as  much  time  in  the  ynXer  as  it 
does  upon  land,  where  it  devours  the  fish  which  it  has  taken,  and  rears 
its  young  in  holes  which  it  excavates  in  the  banks.  The  same  author 
was  informed  by  the  Payaguas  Indians,  who  sail  continually  up  and 
down  the  rivert  and  are  better  acquainted  with  this  animal  than  others, 
that  the  female  brings  forth  two  at  a  birth  covered  with  hair,  and  that 
man V  females  bring  forth  and  rear  their  young  at  the  same  time  and 
in  the  same  place,  their  usual  resort  throughout  the  year.  The 
motions  of  this  otter  are  generally  slow,  and  it  drags,  as  it  were, 
its  belly  and  muzzle  along  the  ground:  when  it  runs  it  is  not  at 
all  swift 

D'Azara  further  states  that  a  neighbour  of  his  purchased  a  young 
whelp  which  at  six  months  old  waa  34  inches  long.  It  was  permitted 
to  run  loose  about  the  house,  and  was  fed  with  fish,  fleah,  bread, 
mandioca»  and  other  food,  but  it  prefeired  fish.  It  would  walk  into 
the  street  and  return,  knew  the  people  of  the  house,  came  when  called 
by  name,  and  would  follow  them  like  a  dog,  but  its  short  legs  soon 
failed  it,  and  it  soon  grew  weary.  It  would  amuse  itself  with  dogs 
and  cats  as  well  as  with  their  masters;  but  it  was  a  rough  play-fellow, 
and  required  to  be  treated  cautiously,  for  it  bit  sharply.  It  never 
harmed  poultry  or  any  other  animal  excepting  sucking-pigs,  which 
were  not  safe  within  its  reach,  and  it  would  have  killed  them  if  it  had 
not  been  prevented.  It  enter«d  all  the  rooms,  and  slept  always  below 
the  bed,  was  very  cleanly,  and  always  visited  one  particular  spot  for 
the  deposit  of  its  excrements. 

According  to  D'Azara  it  inhabits  the  lakes,  rivers,  and  rivulets  of 
Paraguay,  who  at  first  stated  that  he  did  not  believe  that  it  entered 
salt-water,  and  that  its  geographical  range  did  not  extend  to  the  river 
Plata ;  but  in  his  French  abridgement  he  states  that  tiie  species  is 
found  in  that  river. 

From  M'Culloch's  lists  it  appears  that  the  number  of  otter-skins 
exported  from  Quebec  in  1808  amounted  to  7230,  at  1^  per  skin.  In 
1826  the  numbers  were  leas,  1698  having  been  exported  from  that 
place  in  that  year.  In  1829,  14,862  were  imported  into  Britain  :  of 
these  39  came  from  Germany,  13,104  from  the  British  North  American 
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iroD-ora  (BcJuMn)  of  th*  lUuh  Alp  (iMtiuy) ;  uid  Hasn^  da  Sema, 

Dubraeil,  and  Jeui-Jaan  racord  an  utiuDt  ipecin  {L.  antiaaa)  in  ths 
baoe-avniu  of  Lunel-VisL  The  form  wni  also  detsotcd  m  tlis  Fay- 
de-Doma  by  Meant.  Croiiat  and  Jobart,  Tha  remaiiu  of  L.  rutgaru 
ore  commoa  in  th<  fens  of  Cambridgathira. 

Xn^j/dra. — Dr.  Flaming  gife*  tlia  following  genario  charaoter  of  the 
Sea-Ottar  under  tha  above  name : — Six  inciion  aboTe,  and  four  baloir. 
'ndl  much  ehortar  than  the  body.    No  anal  acant-baga. 

la  Cook'B  '  Toynge'  it  ii  staled  that  a  yoaag  Sea-Otter  wu  brought 
oo  board  with  aii  lower  inoiaon.  Stellar  and  lucceading  avatcnutuita 
give  four  a«  the  number  in  tba  lower  jaw.  Sir  John  kioluirdaon 
auggerta  that  two  of  the  lower  onei  may  drop  out  before  the  ruiimal 
become!  adult. 

Tbe  fur  i«  thick,  woolly,  and  very  soft,  with  the  additloQ  of  a  few 
■ilky  hainof  aluiMua  Uaakj  moat  of  the  upper  parte  are  of  a  deep 
TeWety  mvooQ'browu,  and  the  aniafior  partt  ulvary-gray.  Body 
elongated  ;  tail  abort  and  rtout ;  hiadar  feet  very  abort. 

E.  atarina  ii  the  Sea-Beaver  of  Knuchsninilioff;  tbe  Sea-Otter  of 
Cook,  Pennant,  Meana,  Henziea,  and  Godman;  tha  Ealaii  of  the 
Kamtchatkadalaa;  MiuUla  Lulrit  o{  Linnicua;  ^ufra  marina  of  S  teller, 
Enlebea,  and  Harlnn  ;  Loiitre  du  K:tmtahiitka  of  the  Frenoh. 


Captain  Cook,  in  bii  last  voyage  (chapter  on  King  Georga's  Round 
Nootka),  aa^a:  "It  might  have  been  suiEcient  to  have  oicntiuDurl 
that  thia  aniroal  (ths  Sea-Otter)  abound!  here,  aa  it  ia  fully  describi'd 
in  different  booki,  taken  from  the  nccounte  of  tbe  Itiisaiiui  adventurer 
in  their  eipaditioni  eaatward  from  KamtcUatka,  if  there  bad  Dot  beei 
a  amall  diffttrenoe  in  one  that  we  ww.  We  for  rome  time  entertained 
doubts  whether  tha  many  skine  which  the  nativea  brought  really 
belonged  to  thia  animal ;  ai  our  only  ranson  for  beiag  of  that  opinion 
waa  founded  on  tha  aize,  colour,  and  finenesa  of  the  fur;  till  a  abort 
while  before  our  depextuTP,  when  a  whole  one,  that  had  been  just 
killed,  waa  purchaaed  from  some  etrangen  who  came  to  barter ;  and 
o!  thia  Mr.  Weber  made  a  drawing.  It  waa  rather  young,  weighing 
only  25  Iba. ;  of  a  ahining  or  gioaay  black  colour,  but  many  of  the 
haira  being  tipt  with  white  gave  it  a  grayjih  cast  at  flnt  eight.  The 
faoe,  throat,  and  breaat  were  of  a  yellowiah-white  or  veiy  light-brown 
colour,  which  in  many  of  tbe  ikina  extended  the  whole  length  of  the 
belly.  It  had  aii  cutting  teeth  in  each  jaw  ;  two  of  thoae  of  the  lower 
jaw  being  vary  minute,  and  placed  without,  at  the  base  of  the  two 
middle  onea.  In  theae  circamitancaa  it  iwenii  to  disagree  with  tboaa 
found  by  the  Buaainna,  and  atao  in  not  having  the  outer  toea  of  the 
hind  feet  akirted  by  a  membrane.  There  aeamed  alio  to  be  a  greater 
variety  In  tbe  colour  of  tbe  ekina  than  ii  mentioned  by  tbe  deacribera 
of  the  Ruaaion  Sea-Ottera.  Theae  cbanKeaof  colour  certainly  take  place 
at  the  different  gradationa  of  Ufa.  The  very  young  onei  had  brown 
hair,  which  waa  coarse,  with  very  little  fur  undeinaatb  ;  but  thoae  of 
the  aize  of  tbe  entire  animal  which  came  into  our  poeaeeiion,  and  joat 
deacribed,  hod  a  oonsiderabta  quantity  of  that  aubatanoa ;  and  bou  in 
that  colour  and  atate  tbe  Sea.OtterB  aeem  to  remain  till  they  have 
attained  their  full  growth.  After  that  they  lose  the  black  colour,  ajid 
aaaume  a  deep  brown  or  aooly  colour ;  but  have  than  a  greater  quanti^ 
of  very  fine  fur,  and  acarcely  any  long  baira.  Othen,  which  are  ana- 
pected  to  be  atill  older,  irere  of  a  diaatnut-hrown ;  and  a  few  akiua 
were  leen  that  had  even  acquired  a  perTectly  yellow  colour.  Tbe  fur 
of  thaaa  animala,  ai  mentjonad  in  the  Runian  acoounta,  ii  certainly 
(ofter  and  finer  than  that  of  anyoUien  we  know  of;  and  therefore  tbe 
ditooveiy  of  thii  part  of  tba  oootiiisnt  of  North  America,  wbare  ao 
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valnable  an  artide  of  cxmimetoe  may  be  met  with,  oumot  be  a  matter 
of  indifference." 

The  Sei^Otter  haunti  aea-waabed  rocka,  Uvea  meetly  ia  tbe  water, 
and  «iproziniates  to  the  saala  tnora  than  to  tha  ottera  in  ita  habita. 
The  fSod  ia  fiab.  The  female  brinn  forth  on  land,  and  notwilliataiid- 
ing  tbe  general  marine  habita  of  the  animal  it  haa  been  ocoaaionallj 
aaen  vary  far  from  the  shore. 

It  ia  found  in  the  North  Pacific,  from  Kamtchatka  to  tha  Yellow 
Sea  on  tbe  Aiiatio  aide,  and  from  Alaakato  California  on  tha  Ameriean 
ooaat.    (Kchardaon.) 

Tha  fai  waa  eagerly  aodght  after,  and  ia  atill  piliad,  but  not  ao 
highly  aa  formerly.  Coxa  qootaa  Pallas  for  the  fact  that  the  old  and 
middle.Rged  aea-ottar  tkina  were  aold  at  Kiachta  by  the  Ruaaiana  to 
the  Chiaeaeat  from  SO  to  100  roublea  a  akin,  or  from  16J,  to  201.  each. 
Sir  John  RichardaoQ  obaervea  that  the  trade  waa  for  a  conaiderabla 
period  in  the  handi  of  the  Kuntana,  who,  aoon  after  the  diaoovery  of 
the  north-weat  ooost  of  America  by  Behring  and  Tachirikow,  sent  mei^ 
oaotile  expeditiona  there.  The  paaaage  above  quoted  from  Captain 
Cook'a  '  Third  Voyage'  draw  the  attention  of  tbe  Engliih,  and  both 
private  merohanta  and  the  India  Company  sent  veiaele  to  collect  skins 
oQ  tha  American  coast  and  transport  them  to  Canton.  Pennant's  hint 
at  the  profitable  trade  which  might  be  carried  oa  with  China  by  a 
colony,  were  it  possible  to  penetrate  to  that  part  of  America  by  means 
of  riven  and  bkea,  aeema  not  to  have  been  lost  Sir  Alexander  Mac- 
kenzie having  traveried  the  continent  of  Ameriga  and  reached  the 
Padfle,  his  partners  in  trade  eatAblished  fur  porta  in  New  Coladouia 
and  a  direct  commerce  with  Cbina;  but.  as  Sir  John  Ricbardaoa 
remurks  in  conclusion,  the  influx  of  fun  into  that  market  soon  reduced 
their  price. 

LUTRARIA.     [PlLOmni*.] 

LUTHICOLA.    [PlLOBlDli-l 

LU'ZULA,  a  genus  of  Plants  belonging  to  tbe  natural  order /un- 
caeea.  It  has  a  I-celled  S-valved  oapsuie,  without  disaepimenta,  with 
three  aaeda  at  the  base  of  tbe  celL  Several  apeoies  of  this  genua  have 
been  described. 

Great  Wood-Ruab,  has  linaar-lanoeolata  hnirj 


raucronate  capsule ;  filomenta  very  short ;  eeed  minutely  tubercled  4t 
tbe  end.     It  is  tbe  Jtmcnt  ^vaticut  of  Uudaon.    It  has  an  ntider- 

L.  I'otlci-i  hai  a  1-flowereil  erect  peduncle,  with  both  flower-  and 
fniit-atyle  cijualling  tbe  atauiensj  capsules  acute  j  seeda  with  a  straight 
blunt  crest 

L.  Sorreri  boa  a  peduncle  1-2-flavrered,  the  upper  onea  refleied 
after  flowering;  style  equalling  the  stamens;  filaments  about  half  aa 
long  OS  tho  aatbere.  Tha  seecU  are  as  large  aa  thoae  of  L.  Fatter*,  and 
with  a  long  crest  folded  back  upon  the  seed. 

L.  piloia  haa  pedunclea  l-SHowered ;  capsules  blunt,  aoaroely  u 
loni;  aa  the  periiuith ;  seeds  with  a  falcate  crest. 

L.  camjieitiii  haa  a  panicle  of  3  or  1  ovate,  dense,  seaaile,  or  stalked 
cluaterH ;  filameQts  much  ahorter  than  the  anthers;  aeeds  uearlj 
globular,  with  a  basal  append^o.  The  root  of  this  species  baa  a 
iwpular  refutation  as  a  diuretic,  and  is  u«ed  iu  China  and  the  north 
of  Europe. 

L.  mvUiJlora  a  known  by  the  filaments  being  about  aa  long  as  tha 
authera ;  seeds  nearly  twice  aa  broad,  with  a  baaal  appendage. 

L.  jfticoTa  haa  a  panicle  with  an  oblong  lobed  nod4ing  q>ike.  It  is 
fouud  in  mountainous  districts. 

L.  artuala  has  a  sub-umbellate  panicle  of  few  3-5-Sowered  clu«- 
teia  on  long  drooping  pedunclea;  the  stem  ia  slender,  3  to  fi  inches 
Inng.  It  is  found  on  Uie  hijcheat  eummita  of  ths  Cairngorm  and 
Sutherland  Mountains.     AH  the  species  here  described  are  British, 

(Babington,  Manual  of  Urilith  fotwiy.) 

LYCAON.    ra*jHi-Doo.] 

LYCt:STA,  Savigny'a  name  for  a  genus  of  Oriuiaeia  which  M. 
Desmanat  views  as  coming  very  near  to  the  genua  Mara  of  Leach. 

LYCHNIS  (from  kix"'-  i^  !■">?)■  >  K<°ua  "f  Plants  belonging  to 
tbe  natural  order  Cargophyllacta,  and  to  the  sub-order  Siienea.  It  has 
a  5-tooth ad  naked  calyx  ;  6  petala,  clawed ;  10  stamens;  fi  stylee;  Iba 
capsules  1-celled,  or  half  ii-oelled,  opening  at  ths  top  with  G  or  10 
teatii.  The  species  are  smooth,  hairy,  or  woolly  herba,  with  terminal 
corymba  of  flowers,  rarely  aolitary. 

L.  CHuUcedonica,  the  Sorlet  Lyohnis,  is  a  amoothish  clammy  plant, 
rith  corymboae  floweni  in  bundles;  the  calyx  cylindrical,  clavatc^ 
ribbed ;  the  calyx  2-lobed,  the  carpophore  long ;  the  leaves  lanceolate^ 
slightly  cordate  at  the  base,  and  daaping  the  stem.  Tbia  plant,  which 
producaa  soariet,  raaa.ooloiired,  ae  white  Bowet^  and  ia  a  great  favourita 
in  our  gardens,  is  a  native  of  Siberia  and  Japan.  Several  varieties  of 
thia  plant  have  been  named. 

L.  ffrtrndifiora  is  a  glabrous  pUnt,  tha  flowan  solitary  or  temabg 
terminal  and  axillary;  tha  calyx  terete,  davate,  ribbed ;  the  petals 
lacerated;  carpophore  elongated;  the  leaves  ovate,  almost  sessile.  It 
has  large  beautiful  acarlst  flowsia,  andia  a  native  of  China  and  Japan. 

L.  Plot  (Siadi,  Ragged  Bobin,  has  deeply  ^-deft  petals,  with  a  very 
short  oarpophora.  It  haa  toaenioloured  petala,  and  ia  an  abundant 
plant  in  the  moist  meadows  aDdpaBtDrea  of  Qraot  Britain  as  wallas 
ths  whols  of  Euope. 
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L,  petperHnOf  White  Cuapion,  has  the  petak  half-bifid,  and  the 
calyx-teeth  of  the  fertile  flowers  linear-lanceolate,  elongated ;  the  cap- 
role  conical ;  the  teeth  erect  It  is  a  common  plant  in  die  hedge-banks 
of  Europe.  This  and  the  following  species  are  frequently  regarded  as 
yarieties,  and  then  named  L.  duriea. 

L.  dmma,  Red  Campion,  has  the  petals  half-bifid;  the  calyx-teeth 
of  the  fertile  flower  triangular ;  the  capsule  nearly  globular ;  the  teeth 
reflexed. 

The  other  British  species  of  the  genus  XyMmit  are — L.  QUhago,  the 
Corn-Cockle,  a  pretty  plant  blossoming  in  corn-fields  from  June  to 
September ;  L*  alpina,  found  on  the  mountains  of  Forfanhire ;  and 
L»  Viicaria,  a  rar6  pluit. 

Many  of  the  foreign  species  are  cultivated  in  our  gardens.  They 
thriTe  well  in  a  light  rush  loamy  soil,  and  may  be  propagated  by 
cuttings  or  seeds. 

(Don,  DiehiamydeouM  Plants  ;  Babington,  Mcmual  ofBrUisk  Botany.) 

LTCIUM,  a  genus  of  Plants  belonging  to  the  natural  order  Solan- 
acta.  It  has  an  urceolate  calyx  regularly  5-toothed,  or  irregularly 
3-6-clefb;  permanent  corolla  funnel-shaped  or  tubular;  limb  5-  or 
1 0<)lef  t,  or  toothed,  imbricate  in  estivation,  sometimes  plicate ;  stamens 
5,  usually  exserted ;  filaments  banded  and  widened  at  Ihe  base ;  stigma 
peltately  depressed,  or  capitate,  bisulcate ;  berry  roundish,  2-ceUed, 
propped  by  the  permanent  calyx ;  placentas  adnate ;  seeds  numerous, 
reniform.  The  species  are  trees  or  shrubs  usually  spinoae.  Corollas 
white,  yellow,  rosoKsoloured,  purple,  blue,  or  scarlet. 

L.  Europaum  has  erect  loose  branches;  buds  spinesoent;  leaves 
fascicled,  obovate,  lanceolate,  obtuse,  or  spathulate,  bent  obliquely ; 
flowers  twin  or  solitary ;  corolla  funnel-shaped ;  stamens  exserted,  but 
shorter  than  the  limb.  It  is  a  native  of  the  south  of  Europe  and  the 
north  of  Africa :  in  the  Gh«cian  Islands  common  in  hedges,  but  scarcely 
sndigenousL  The  calyx  is  5-cleft,  ruptured  at  the  side :  the  corollas 
pale  violet,  reticulated  with  red  veins ;  tube  greenish.  Clusius  says 
that  the  young  shoots  are  eaten  in  Spain  with  oil  and  vinegar. 

L.  BaAarwn  has  dependent  branches ;  buds  spiny ;  leaves  lanceo- 
late, flaty  glabrous,  acute;  flowers  twin,  extra-axillary,  pedicellate; 
corolla  funnel-shaped ;  stamens  exserted,  about  equal  in  length  to  the 
limb.  It  is  a  native  of  the  north  of  Asia,  Africa,  and  south  of  Europa 
There  ia  a  variety  having  pale  corollas  and  yellowish  red  berries. 

There  are  about  80  species  of  this  genus  described,  many  of  which 
are  to  be  found  in  our  gardens.  They  are  commonly  known  by  the 
name  of  Box-Thorn. 

LY'CIUM.  Many  ancient  authors,  and  among  others  Dioscorides, 
describe  under  the  above  name  a  substance  as  used  in  medicine, 
which  is  stated  to  be  of  two  kinds;  one  obtained  from  Lycia  and 
Cappadocia,  and  the  other  from  India.  The  former  is  said  to  be  the 
produce  of  a  thorny  shrub  called  Pfxaeantha.  The  latter  is  stated 
to  be  more  valuable  and  efficacious  as  a  medicine,  and  to  be  pro- 
duced also  by  a  thorny  shrub  which  is  called  Lonehitit, 

Most  modem  authors  have  stated  these  plants  and  the  substance 
they  produce  to  be  totally  unknown;  others  consider  species  of 
Jthamnui,  or  the  Common  Box,  to  be  alluded  to.  PitMper  Alpinus 
thought  Berherit  Cfretica  to  be  one  of  the  plants;  while  Qareias  ab 
Orto  thought  Catechu  to  be  the  substance,  and  Acacia  CaUeJin  the 
plant  vielding  it^  It  is  possible  that  some  species  of  Jthamnut,  as 
R  ifi/tctorims,  of  which  both  the  root,  wood,  and  berries  possess 
medicinal  properties^and  which  are  in  the  present  day  used  for  dyeing 
vellow,  may  hare  formed  one  of  the  kinds  of  Lycium,  as  it  is  common 
in  the  countries  where  the  first  kind  is  said  to  have  been  produced, 
and  some  species  of  Jthamnui  were  by  the  older  botanists  called 
Lycium.  Though  there  is  uncertainty  about  the  Lycium  of  Asia 
Minor,  that  of  India  seemed  to  have  been  quite  unknown  until  the 
publication  of  a  paper  *  On  the  Lycium  of  Dioscorides,'  by  Dr.  Boyle, 
in  the  'Linnean  Society's  Transactions'  for  1888,  where  it  is  stated 
that  there  is  no  proof  that  Catechu  was  the  Aiieiow  *Iy8iir^y  {Infcium 
Jndiatm)  of  the  ancients ;  in  fact  is  incompatible  with  the  evidence 
adduced  on  the  robject  from  Oriental  writers.  The  Greek  authors 
on  medicine  having  been  translated  into  Arabic,  and  from  this  language 
into  Persian,  and  these,  with  additions,  forming  the  works  now  in  use 
in  India,  we  may  expect  to  find  in  them  some  trace  of  Lycium ;  and 
in  fact  in  that  called  Makbsun-al-Udwieb,  Loofyon  is  mentioned  as 
the  plant  which  yields  Husis,  and  in  Persian  it  is  called  Feel-Zukreh. 
Loofyon  is  evidently  written  for  Lookyon,  through  an  error  of  the 
transcriber  in  a  diacritical  point,  in  the  same  way  that  Filafoos  (Philip 
of  Maoedon)  has  been  changed  in  some  of  these  works  into  Filakoos. 
This  is  further  evident  indeed  from  referring  to  the  Latin  translations 
of  Serapion  and  Avicenna,  where  Hadad  and  Feel-Zuhuruj  are 
translated  Lycium  and  Lycium  Indieum,  In  the  Persian  work,  Hoozuz 
or  Hoosis  (the  same  word  aa  Hadad)  is  described  as  being  of  two 
kinds :  one  from  India,  of  which  the  Hindoo  name  is  Rusot ;  and 
the  other  from  Arabia.  The  Persian  name  Feel-Zuhreh  it  translated 
in  our  best  dictionaries  '  box-thorn,'  that  is,  Pyxacantka.  The  beet 
kind  of  Rusot  is  said,  in  the  Makhzun-al-tJdwieh,  to  be  brought  f^m 
Nuggui^Kote  in  the  neighbourhood  of  Lahore,  and  that  it  is  an 
extract  made  from  a  decoction  of  the  fresh  wood  of  Dar-Huld.  On 
inquiring  in  the  shops  of  the  druggists  in  the  bacaars  of  India,  Dr.  R. 
learned  that  both  the  wood  Dar-Huld  and  the  extract  Rusot  were 
imported  into  the  plains  of  India  ttota  the  Himalayaa  On  travelling 
in  these  moimtaiiMy  and  on  wishing  to  be  shown  the  plant  which 


produoed  the  woodoalled  Dar-Huld  as  well  as  that  from  which  the 
Kusot  was  pfooured,  species  of  B^berry  were  immediately  pointed 
out,  and  it  was  stated  that  both  the  wood  and  the  extract  were 
procured  indifferently  from  Btrberit  Atiatiea,  B.  aaittata,  B,  Lycium, 
and  B.  piwMta,  On  cutting  into  the  wood  of  each,  and  having  some 
converted  into  extract,  he  found  both  to  correspond  in  every  respect 
with  what  he  had  bought  in  the  plains  under  the  name  of  Dar-Hold 
and  Rusot.  The  extract  Rusot  is  procurable  in  the  bacaars  of  India, 
being  much  employed  by  the  native  praotitionen  of  medicine  in 
India,  as  an  external  application  rubbed  over  the  swollen  eye-lid 
either  simply  or  in  combination  with  opium  and  alum  and  a  little 
water  or  oil,  both  in  incipient  and  chronic  inflammation  of  the  eyeu 
The  wood  of  Barberry  being  employed  both  in  Europe  and  India  aa 
a  yellow  dye,  it  has  been  suggested  by  Mr.  E.  Solly,  in  a  paper  read 
before  the  Royal  Asiatic  Society,  that  the  rooty  wood,  or  extract 
might  be  imported  from  India  for  the  use  of  the  manufacturers  of 
Europe.  This  notice  may  appear  disproportioned  to  the  importance 
of  the  subject,  but  it  is  interesting  as  showing  the  knowledge  which 
the  Qreeks  had  of  the  products  of  India,  at  the  same  time  that  it 
proves  the  great  extent  to  which  the  indfluenoe  of  their  own  works 
has  spread. 

LY' CODON,  a  genus  of  Ophidian  Reptiles,  of  which  L.  Capensu, 
Smith  (L.  Horttdkiit  Schlegel),  may  be  taken  as  an  example.  This 
snake  is  shining  greenish-brown  above,  head  without  variations,  and 
the  scales  idong  the  middle  of  the  back  less  distinctly  marked  with 
white  specks  £an  those  of  the  sides. 


Lyeodon  Oapen*i$^  var.    Smith. 

Dr.  Smith,  who  recorded  this  species  in  1831,  in  the  'South  African 
Quarterly  Journal,'  figures  and  describee,  in  the  4th  number  of  the 
'Illustrations  of  the  Zoology  of  South  Africa'  (1838),  a  variety  of  a 
shining  blackish-green  colour  above,  tinged  with  purple,  the  head 
reticuUted  with  white  lines,  and  the  scales  white  at  the  tips ;  greenish- 
yellow  below ;  eyes  livid-green.  Length'  irom  nose  to  tail  12  inches; 
of  the  tail  2  hiches. 

The  variety  above  described  was  found  among  decayed  wood,  near 
a  small  stream,  immediately  beyond  Kurrichane,  about  25*  S.  lat. 

"  When,"  continues  Dr.  Smith,  "  by  the  removal  of  some  of  the 
rotten  masses,  the  roptile  was  exposed,  it  moved  slowly  among  the 
remaining  ones  in  search  of  a  place  of  concealment ;  and  when  it  was 
interrupted  in  its  advance,  it  simply  coiled  itself  up  without  manifest- 
ing any  disposition  to  resist  the  opposition  offered ;  a  similsr  courae  I 
had  previously  observed  others  of  the  same  species  pursue  when 
attempts  were  made  to  secure  them ;  and  neither  did  the  one  here 
described  nor  the  others  ever  move  with  any  considerable  rabidity,  nor 
appear  much  in  fear  of  their  assailants.  All  the  specimens  which  I 
have  seen  of  this  species  were  obtained  in  damp  situationa,  and  never 
remote  from  localities  where  they  could  rapidly  and  without  much 
exertion  conceal  themselves  if  necessary ;  and  in  the  latter  respect 
they  resemble  most  of  the  innocuous  sxiakes  of  South  Africa,  which 
are  not  endowed  with  the  powers  of  effecting  rapid  movements." 

LYCOPERDACE^,  or  GASTEROMYCETES,  an  order  of  Plsnts 
belonging  to  Lindley's  Alb'ance  PungaUt,  characterised  by  having  the 
spores  generally  quatemate  on  distinct  sporophores;  hymenium 
inclosed  in  a  peridium.    TFuvai.] 

LYCOPERDINA    [EuMOBPHim.] 

LYCOPERDON,  a  genus  of  Fungi,  emitting  when  burst,  either  by 
violence  or  natural  deUscenee,  a  quantity  of  dust-like  seeds  or  spores, 
whence  the  species  are  commonly  called  Puff-Balls.  The  old  botamsts 
collected  under  this  name  a  variety  of  plauts,  very  different  from  each 
other  in  many  respects,  although  agreeing  in  the  circumstance  just 
mentioned ;  recent  writers  have  distinguished  them  aa  so  msny 
distinct  genera.  The  only  two  which  it  is  necessary  to  mention  here 
are  the  Common  Puff-Balls,  which  burst  irregularly,  and  the  Starry 
Puff-Bails,  which  st>lit  in  a  definite  stellate  manner.  They  are  each 
inhabitants  of  meadows,  pastures,  woods,  lawns,  Ac,  and  some  of  the 
species  are  exceedingly  common.  When  the  Common  Puff-Ball,  L. 
gemmatumf  first  appears,  it  forms  a  whitish  ball,  looking  like  a  common 
eatable  mushroom,  but  by  degrees  it  changes  colour,  becomes  brown, 
and  tearing  irregularly  at  the  apex,  discbaiges  a  cloud  of  brownish 
dust,  consisting  entirely  of  its  sporea  The  Oleasters,  Starry  Puff- 
BaUs,  are  much  less  common ;  instead  of  bursting  irregulariy  at  the 
apex  when  ripe,  their  outer  rind  separates  into  a  definite  number  of 
lobes,  which  spread  open,  curve  backwards,  and  at  lost  elevate  upon 
their  oentre  a  bag  containing  the  spores.    No  use  has  ever  bsea  made 
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of  any  of  the  Lyooperdons,  except  in  ihe  case  of  Z.  giganteum,  a  very 
large  indehiscent  speoiea,  often  many  feet  in  circumfeieoce,  and  filled 
with  a  loathsome  pulpy  mass,  which  has  been  employed  as  a  styptic, 
and  for  tinder. 

LYCOPODIACE^,  Club-Moues^  a  natural  order  of  Vasoolar 
Acrogens,  consisting  of  plants  with  creeping  stems  or  corms,  which 
produce  leafy  brandies  somewhat  resembling  Mosses.  The  leaves  are 
small,  sessile,  and  imbricated  or  verticillate ;  the  fructification  occurs 
in  the  ajdl  of  leaves  and  often  in  »  spike-like  form,  and  consists  of 
kidney-shaped  2-valved  cases,  which  contain  antheridian  or  sperma- 
tosoidal  cells,  and  roundish  or  4>8ided  bodies  called  oophoriditt, 
opening  by  two  valves,  and  containing  four  large  spores.  In  the 
interior  of  the  latter  a  pro-embryo  is  developed,  m  which  archegonia 
are  produced,  and  thereafter  impregnation  gives  rise  to  the  germinat- 
ing Dodj,  The  species  are  natives  both  of  cold  and  warm  climates, 
and  are  abundant  in  the  tropics,  especially  in  insular  situations.  There 
aie  about  200  of  them.  Some  have  emetic  and  purgative  propertie& 
The  powderr  matter  contained  in  their  fructification  is  inflammable. 
This  family  nas  an  especial  interest  from  its  resemblance  to  an  extinct 
race  of  gigantic  plants  found  in  the  coal  beds,  and  called  Lepidodendnm, 

Evidence  is  daily  increasing  which  renders  it  probable  that  a  large 
proportion  of  the  ooal  in  this  and  other  countries  has  been  deposited 
through  the  agency  of  plants  belonging  to  this  natural  order,  or  closely 
allied  to  ii    (See  British  Association  '  Beport>'  1854.)    [Coal  Plahib  ; 

LZFIDODBNDBOK ;  LEFnXWTBOBL] 

(Balfour,  CUuabook  of  Botany,) 

LYCOPODITES.  The  affinity  of  many  fossil  plants  to  some  of 
the  various  genera  composing  the  Lycopodiacea  is  very  distiQctly 
pointed  out  by  H.  Brongniart,  both  in  the  '  Prodrome'  (1828)  and  in 
the  '  Histoire  des  Y^g^taux  Fossiles.'  Such  of  these  as  agree  in  the 
following  characters  are  ranked  under  the  title  of  Lyecpoditet, 

Branches  pinnate;  leaves  inserted  all  round  the  stem,  or  in  two 
opposite  rows,  not  leaving  distinct  and  circumscribed  cicatrices. 
Several  species  are  described  from  the  coal  deposits  and  oolitic  for- 
mations. We  give  below  a  drawing  of  part  of  LycopodiUt  faleeUttt 
(Phillips's  'Geology  of  Yorkshire') from  the  Oolitic  shales  of  Qris- 
thorpe  near  Scarborough.    [Coal  Plabtb.] 


Uy  leaf  msgaiflcd,  to  Bbow  the  direetlon  of  the  nermres. 

LYCOPODIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Zycopodiaeea.  It  has  1-celled  2>valved  capsules,  containing  powder, 
or  3«valved,  containing  1  to  4  granule& 

L.  davaium,  Common  dub-Hoas,  has  scattered  leaves,  incurved,  with 
a  filamentous  point;  spikes  stalked,  2  or 3 together,  cylindrical;  scales 
ovate,  triangular,  membranous,  finely  incised,  serrated.  The  stem  is 
prostrate  and  long;  branches  short  and  ascending;  spikes  on  long 
stalks,  pale*yellow ;  scales  on  the  stalks  irregularly  disposed  in  whorls. 
The  powder  contained  in  the  spore-cases  is  highly  inflammable: 
shaken  out  and  collected  it  is  employed  under  the  name  of  Lycopode, 
or  Vegetable  Brimstone,  on  the  Continent,  in  the  manufacture  of  fire- 
works, and  in  pharmacy  to  roll  up  pills,  which  when  coated  may  be 
put  in  water  without  being  moistened.  The  plant  has  long  been  used 
as  an  emetic  ;  a  decoction  of  it  is  said  to  be  serviceable  in  removing 
Plica  Polonica. 

L.  <mfK><t««uii  has  scattered  knoeolate  leaves;  spikes  sessile,  solitary, 
terminal ;  scales  roundish,  with  an  alternated  point,  membranous,  and 
lagged.  The  branches  are  rather  long  and  erect,  each  year's  growth 
IS  marked  by  a  spot  where  the  leaves  are  adpressed.  The  spikes  are 
cyhndrical,  g^reenish-yellow,  not  persistent.  It  is  found  on  stony 
mountains  in  Cumberland  and  Caernarvonshire,  and  is  common  in  the 
Highfarnds  of  Scotland. 

X.  alpwrnm,  Savin-Leaved  Club-Moss,  has  leaves  in  four  rows,  imbri- 
cated, acute,  keeled,  entire ;  spikes  sessile,  solitary,  terminal ;  scales 
ovate-lanceolate,  flat ;  branches  erect,  clustered,  forked,  level-topped. 
The  stem  is  prostrate  and  long.  Fertile  branches,  usually  twice 
dichotomous,  each  division  ending  in  a  short  cylindrical  yellowish- 
green  spike,  rather  thicker  than  the  branch.  It  is  found  on  elevated 
mountains  in  Great  Britain. 

L,  Sdago,  Fir  Club-Moss,  has  leaves  in  eight  rows,  crowded,  uniform, 
linear-lanceolate^  acuminate ;  capsules  not  spiked,  but  in  the  axils 
of  the  common  leaves ;  stem  erect,  forked,  level-topped.  The  stem 
is  short,  erects  or  slightly  decumbent,  densely  leafy.  Occasionally  in 
sheltered  positions  the  stem  becomes  elongated.  In  the  Highlands  of 
Scotland  it  is  made  into  an  irritating  oiutmebt,  which  is  applied  with 
advantage  to  the  neighbourhood  of  the  eyes  as  a  coimter-irritant 
Intemauy  administered  it  acts  as  an  emetic  and  cathartia  Linnaeus 
says  the  Swedes  find  the  decoction  serviceable  as  a  detergent  lotion, 
and  in  destroying  the  vermin  that  infest  cattle. 

L.  inwndatvm  and  L.  telaginoidea  are  the  other  British  species,  both 
found  in  boggy  places.  The  most  remarkable  spedes  is  the  L,  ribimm 
of  Chamisso,  Talum  condtnado,  Great  DeviL    Sir  William  Hooker, 
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who  calls  it  Z.  catharHcwnf  states  that  it  acts  most  violently  as  a 
purgative,  and  has  been  administered  successfully  in  Spanish  America 
m  cases  of  elephantiaaiB.  According  to  Vastring,  Club-Mosses  are 
likely  to  become  of  importance  in  dyeing :  he  anerts  that  woollen 
cloths  boiled  with  Lycopodiums,  especially  with  L,  davatvm,  acquire 
the  property  of  becoming  blue  when  passed  through  a  bath  of  Braail- 
Wood.  X.  pMegmaria  is  reputed  an  aphrodisiac.  L.  Bqttamatvm  is 
remarkable  for  its  hygrometrical  properties,  rolling  up  into  a  ball 
when  dry  and  expandmg  when  moisture  is  applied. 

(Balfour,  CUuabook  of  Botany;  Babington,  Mannal  of  Briti^ 
BotoMy;  Lindley,  Vegetable  KingditfL) 

LYCOPSIS,  a  genus  of  Plants  belonging  to  the  natural  or^er 
Bifraginaeea  and  the  tribe  Anchtuecgp  which  have  their  4  nuts  placed  on 
a  hypogynous  disc,  with  an  excavated  space  surmounted  by  a  tumid 
ring  at  their  base. 

Lycoptia  has  the  calyx  in  5  deep  segments ;  the  tube  of  the  corolla 
curved;  the  limb  oblique.  The  species  closely  resemble  those  of 
AnckutOf  except  in  the  above  characters. 

A  orvetinf,  the  Busloss,  has  lanceolate  erose-dentate  very  hispid 
leaves;  the  aJyx  of  the  fruit  is  bell-shaped,  erect.  The  flowers  are 
small  and  blue.  The  whole  plant  is  very  hispid,  with  strong  hairs, 
each  rising  from  a  scaly  tubercle.  It  is  common  in  the  fields  and 
hedges  of  Great  Britain  and  Europe. 

LYCOPUS,  a  genus  of  Plants  belonging  to  the  natural  order 
LabiattB,  It  has  a  4-fid  corolla,  scarcely  longer  than  the  equal 
5-toothed  calyx;  stamens  2;  anther-ceUs  parallel  or  ultimately 
divergent;  2  upper  stamens  wanting,  or  rudimentary,  or  rarely 
perfect. 

L,  Bvropaut  inhabits  wet  ditches  and  sides  of  ponds,  and  is  known 
popularly  under  the  name  of  Gipsey-Wort,  because  gipsies  are  said  to 
stain  their  skins  with  its  juice.  It  has  stalked  ovate-oblong  leaves, 
glabrous  or  pubescent,  opposite.  Flowers  smaU,  in  dense  whorls.  It 
IS  found  on  banks  of  streams  and  ditches  in  Great  Britain. 

LYCO^IS,  Savigny's  name  for  a  genus  of  Dorsibranchiate  Annelida 
(Nereids,  properly  so  called)  of  Cuvier. 

LYCUS.    [Lamftridjs.] 

LYDIAN  STONE.    [Flihtt  Slate.] 

LYGODYSODEA'CEiB,  a  natural  order  of  Plants  closely  allied  to 
(JindionaeetB,  It  differs  firam  this  order  in  possessing  an  ovary  com- 
posed of  two  confluent  carpels,  1-celled,  with  two  ovules,  and  a  single 
style ;  the  pericarp,  brittle,  bursts  in  four  directions  from  the  base,  not 
adhering  to  the  seeds,  1-celled ;  two  free  placentae  rising  up  between 
the  pericarp  and  the  back  of  the  seeds ;  two  seeds  pendulous  from 
the  apex  of  the  placentae,  with  the  embryo  straight,  foliaceous,  com- 
pressed ;  the  radicle  short,  inferior.  The  species  are  twining  shrubs, 
and  have  single  stipules  between  the  petioles. 

This  little  order  was  constituted  by  Bartling,  but  was  afterwards 
examined  by  De  Candolle,  who  thought  there  was  no  reason  for  sepa- 
rating it  from  Cfinekonacece.  "  According  to  De  Candolle,  what 
Bartling  calls  pericarp  is  calyx,  and  his  seeds  are  carpels,  and  conse- 
quently all  the  most  remarkable  features  of  the  order  disappear,  with 
the  exception  of  the  absence  of  the  albumen."  (Lindley.)  This  is  a 
subject  that  merits  further  investigation.  The  only  genus  of  this 
order  is  Lygodytodea,  of  which  two  species,  L.  foetida  and  L.  eUiata 
have  been  described.    They  are  both  natives  of  Peru  and  Mexico. 

LYME-GRASS.    [Eltmus.] 

LYMNEA.    [LnrNBAO^] 

LYMNO'REA,  a  genus  of  Fossil  Zoophyta,  proposed  by  Lamouroux 
('Expo&,'  p.  79).  Also  the  name  of  a  genus  of  recent  Medutce,  (De 
Blainville,  AcHnologie,  p.  290.) 

LYMPH,  the  fluid  found  in  that  part  of  the  absorbent  system  of 
the  higher  animals  called  Lymphatics.  [Absorbent  Ststeh.1  The 
lymph,  with  the  chyle  [Digestion],  is  carried  into  the  thoracic  duct 
before  being  poured  into  the  circulating  fluid.  When  taken  from  the 
lymphatics  it  forms  a  colourless  or  yellow  fluid,  which  is  only  red 
when  blood-globules  are  accidentally  mixed  with  it.  Its  reaction  is 
usually  alkaline ;  it  coagulates  from  4  to  20  minutes  after  its  discharge. 
Floating  about  in  it  can  be  seen  fat-globules  and  small  granular  bodies^ 
such  as  are  seen  in  chyle,  and  also  Uie  true  lymph-corpusde. 

Lymph  is  very  difficult  to  procure  in  its  pure  condition — hence  the 
variety  of  descriptions  which  have  been  given  of  its  character  and 
contents.  The  chemical  constituents  of  the  lymph  in  general  are  very 
similar  to  those  of  the  blood  without  its  red  corpuscles.  The  sub- 
stance which  spontaneously  coagulates  in  it  is  perfeietly  identical  with 
the  fibrine  of  the  blood.  The  albumen  of  the  lymph  has  the  same 
general  properties  as  that  of  the  blood.  According  to  Geiger  the 
lymph  contains  a  large  quantity  of  the  strongly  basic  albuminate  d 
Boda,  which,  in  the  absence  of  other  alkaline  ults^  communicates  no 
alkaline  reaction  to  the  solution,  and  even  when  coagulated  retains 
much  alkali.  The  fat  of  the  lymph  is  in  small  quantities,  and  thai 
for  the  most  part  in  a  saponified  form ;  chloride  of  sodium  is  the  prepon- 
derating mineral  ingredient.  Lymph  contains  a  larger  amount  of 
water  than  blood.  In  human  lymph  Marehand  found  96*926  and 
L'Heritier  92*486  of  water :  in  the  lymph  of  horses  tiie  quantity  has 
been  found  to  vary  from  92  to  98  parts  in  100. 

The  eleoMiitary  granules  found  free  in  the  chyle  and  lymph  are 
immeasurably  minute.    They  are  said  by  H.  Miiller  to  consist  of  fat 
and  a  protein  envelope.    They  are  very  much  more  abundant  in  chyle 
i  2o 


tm  LTHFHATtCS. 

tbux  in  lymph.  Besidea  thssa  Kolliker  deacribM  free  nuolm  from 
0 '001 '"—0 '002'"  in  tize;  theu  are  found  prinoipall;  in  thelaoteala, 
Had  navBC  in  i}io  thonoic  dBct.  Tbe  tympli-corpaaales,  or  chjla- 
oorpuiolei — torthoy  both  hive  the  sams  ch»r«cteti — tm  found  eTery- 
where  in  the  lymph.  Thej  btb  rounded  piJe  cal!»  0-01)25'"— 0-00fi6"' 
in  diameter.  When  eiammed  in  their  native  fluid  Omj  appear  homo- 
seneoua  or  finely  grannlar,  and  contain  a  usually  indiatinet  tranaparant 
homogeneous  dightly-gliatening  round  nucleui.  On  the  addition  of 
water  the  nudeiui  and  oontenta  are  rendered  turbid  by  a  granular 
deposit ;  and  on  that  of  acatic  acid  they  beoome  transparent  and  pale, 
•zhibitlng  the  stranglf-granulated  cantraot«d  nuclij  with  eitrams 
dutirtctneaa,  bunting  at  the  tame  time  and  allowing  the  contents  to 
BBoape.  This  change  aUo  frequently  takes  place  in  the  smaller  oeUa 
on  the  addition  of  water,  preceded  by  the  apperance  of  clear  albumi- 
nous dmpa,  In  siss,  quantity,  and  shape  the  lymph-corpuseles  preaent 
divecaitiea  according  to  sitaation.  With  re^rd  to  tbe  origin  of  the 
lymph'CorpuscleB,  Professor  KitUiker  says  they  are  formed  tike  cells,  by 
Uie  development  of  membranes  around  free  nuclei,  a  prooeni  which  is 
effected,  in  the  first  place,  in  the  commencemect  of  the  lympbatjc 
vessels,  but  also,  and  chieSy,  in  the  visa  efferentia  of  the  lymphatic 
gland.  To  this  is  added  the  multipUoation  of  oelli  by  division,  which 
does  not  alifaja  take  place. 

The  importance  of  the  lynipb-corpuacie  in  relation  to  the  blood  has 
bean  pointed  out  by  Mr.  Wharton  Jonas  in  a  paper  on  the '  Blood- 
C<npUBc1e'  in  the  '  Fbilosophinl  Tran tactions '  for  18tB.  In  thie 
memoir  he  says  : — "The  lyraph-corpuscla  of  the  Veritbraia  is  identical 
with  tbe  corpuscle  of  their  blood.  In  tbe  Oiiparous  Verttbrala  it 
occurs,  like  the  corpuscle  of  their  blood,  ia  the  threephasee  of  granule- 
cell,  nucleated'oell,  and  frea  csllaform  nuclena  'Hia  only  diffarance 
that  exists  between  the  corpuscle  of  the  lymph  and  the  corpuscle  in 
the  blood  is,  as  regards  the  Oviparous  Verl^rata,  tbe  little  degree  of 
coloration  which  tiie  coloured  stsge  of  the  nuoleated  cell  as  yet  pre- 
aente  ;  and  as  regards  the  Mmmai/era,  the  small  disree  of  oolontion 
which  the  coloured  stage  of  free  oeUEofonn  nuclsus  hia  yet  attained." 
In  the  same  paper  Ur.  Jones  describes  what  has  since  been  observed 
by  other  investigators,  that  the  lymph-corpuscle  presents  a  power  of 
moving  its  cell-wall  similar  to  that  poasaiBed  by  some  of  the  lower 
forms  of  pUnts  and  animals,  as  the  Amaba,  Nodo^inta,  fto. 

From  Uiesa  otservations  it  wilt  be  obviooB  that  the  old  notion  that 
the  function  of  the  lymphatics  waa  to  cany  the  effete  matters  of  the 
tissues  into  the  blood  ia  erroneona.  The  chemical  analysis  of  ths 
lymph,  as  well  aa  the  nature  of  its  morphological  alemonts,  forbids 
this  view.  Lehmann,  in  his  *  Phyaiological  Chemistry,'  concludes 
from  his  analyses  of  the  blood  and  lymph,  that  "  the  function  of  the 
lymphatics  consists  not  merely  in  oonv<^ng  those  porta  of  the  tissues 
which  have  beoome  effete  into  the  blooij,  from  which  after  undergoing 
further  ohsogea  they  am  aapsrated  by  the  oigans  of  excretion,  but  also 
in  elaborating  tbe  still  plaatio  portions  of  the  blood  into  cella,  namely, 
the  blood-corpuscles;  for  how,  if  this  were  not  the  case,  could  cells 
occur  directly  in  the  lymph  if  it  merely  carried  off  the  disintegrated 
remains  of  the  tiaausa  t  For  what  purpose  would  its  action  through 
the  lymphatic  glands  be  suspended,  or  at  all  events  considerably 
impeded,  if  the  absorbents  were  net,  like  the  laoteals,  organs  for  Uie 
eUbontion  and  formation  of  the  blood  !  " 

(Kolliker,  Jfonidii  q/'  Bmum  HittolDgy,  translated  for  %denliam 
Society ;  Lehmann,  Phynoiogical  Chtmittry,  translated  for  Cavendish 
Society.) 

LYMPHATICS.    [Absohbikt  bisteu.] 

LYNX    fFiLiBJt] 

LYO'NSIA,  a  genus  of  Conchiferoua  MoOvtca  belonglD^  to  tlie 
MjaoeouB  group.  Hr.  O.  B.  Sowerby  has  deecribed  two  species :  one, 
L,  picta,  found  by  Ur.  Cuming  at  the  island  of  Uuerte  attached  to 
partidBB  of  sand  in  eleven  fathoms  water,  and  which  becomes  rather 
Irngular  in  form  ss  it  increases  in  size ;  and  the  other,  L.  bmifroiu, 
found  at  St.  Helena,  in  sandy  mud,  at  depths  nnging  from  six  to 
Mght  fathoms,  attached  to  paiidcleB  of  sand. 

LTPOBNIX,  WagWa  name  for  a  genua  of  Birds  with  a  moderate 
Ull  defended  by  very  long  bristles,  and  both  mandibles  nearly  equal, 
the  wings  very  anort  and  rounded,  and  the  tail  nanow.  [HALOtonrox.} 

LTRIEL    [ABPiDOFBOBm.] 

LTRIOCEPHALtJS.    [DKioonraA.] 

LTRURUa    [BucK-CocE.] 

LTSI'DICB,  Savoy's  name  forsgenus  of  Dornbrancbiate  Amutida, 
wUeh,  with  jawB  like  those  of  Aidice  (Cuvier),  or  even  more  numerous 
than  in  that  form,  and  often  unequal  in  number,  have  only  three 
tentacles,  and  cinhi  for  branobia. 

LTSIHACHI'A,  a  genus  of  Plants  belon^ng  to  the  natnral  order 
JVinwJaacs.  It  haa  a  6<parted  calyx,  a  rotate  corolla  with  scarcely 
toiy  tube,  and  a  6-parted  lunb ;  the  stamens  are  inserted  at  the  tsse  of 
the  corolla,  and  are  fi  in  number ;  the  capsules  open  with  5  valves. 

L,  (A)n*itoro  is  distinguished  by  its  arillary  stalked  dense  raceme 
ita  leavea  ara  opposite  and  lanceolate ;  the  corolla  is  divided  almost 
the  bass  Into  narrow  petals,  often  separated  by  a  minute  tooth,  whi< 
OS  welt  as  the  oalyx  is  yellow,  spotted  with  orsnge.  It  is  found 
tnarsbn  in  the  north  of  Bnglond. 

L.  vulgarii  haa  an  erect  stem,  with  compound  terminal  and  axillary 
panicles ;  ovate  or  orat^-Iaactolate  leavea,  nearly  seeaile,  or  8  or  4  ' 
vhorli  the  petal*  an  entiR^witliglabrouB  edges;  thsitamsnifi 


comlnned  for  half  thor  lengtb.  This  species  is  the  £.  pmulata  a! 
some  botanista,  and  probably  ibe.\  Hn^;c">*''A>4at  XpurotiMi  of  Dios- 
~  "Hides,  lib.  Iv.  cap.  3. 

L.  A'wniitutHHa,  Honey-Wort,  has  ■  prostrate  creeping  rtera,  ealitary 
axillary  Sowera,  OTata«eat«  sepals,  and  glandular  filaments  connected 
at  the  base ;  the  leavea  are  opposite,  roundish,  and  shortly  stalked ; 
the  pedundee  shorter  than  the  leaves.  It  is  found  in  damp  places  in 
Gtraat  Britain. 

■MmeriHa  bos  lineoHaneeoIate  sepals,  smooth  distinct  filomants, 
ippoalte  ovat»«cute  leaves.  It  is  found  in  woods  and  damp  shady 
places  in  Great  Britain.  L.  alrapiirparea  ia  the  Aw i^x"'  'AWIat  nvfifibr 
'  Dioaoorides  (lib.  iv.  cap.  3). 

(F^oas,  Synopsit  Plimtarum  Fhra  Ciauiea;  Babington  Sfanuat  of 
Brilith  floiony.) 

LY'SUATA,  Risso's  name  for  a  genus  of  UacrnTOUs  Decapod 
Crulaeea  allied  to  the  Shrimps. 

LYaTRONICHUa.    [CwMUDM.] 

LYTHE.    [MERLAHacs.] 

LYTHRA'CE^,  Loottttrifa,  a  natural  order  of  Polypetalona 
Eiogens,  the  eaaential  character  of  which  is  to  have  a  tubular  cnlyi 
with  couapicuona  complete  ribs,  petale  inserted  into  tbe  orifioe  of  tbs 
calyx,  atameoa  spricgiDg  from  its  bane  or  middle,  and  a  superior  poly- 
BpermouB  ovary.  They  are  most  near  Mchulimacta  and  Onagractrr. 
The  order  oontoins  few  plants  of  any  interest.  Some  of  the  genua 
Logcrttromia  are  handsome  Indian  la^e-flowered  bushes,  repreeented 
in  South  America  by  Diplaiodan  :  a  few  A  siinanRtai  have  acrid  leaves, 
which  act  as  veaicants  when  applied  to  the  skin  ;  and  the  Hennd  dye 
used  by  Oriental  womeo  for  their  naila  is  ths  Juice  of  the  fmit  of 
ZoHWrntO.  LylliTvm  Salicaria,  the  aubject  of  the  following  cut,  ia  an 
English  type  of  the  order.  It  is  also  found  in  Australia,  and  has 
been  prescribed  in  diarrhcefi. 


LYTHRUH  (from  >^l^ff;  '  black  blood,'  from  the  purple  eolour  of 
the  flowers),  a  genua  of  Plants  belonging  to  the  natural  order  Lytk- 
raeea.  It  hae  a  tubular  oylindrrcal  ^ji,  with  from  8  to  12  t«eth ; 
from  4  to  S  of  the  teeth  are  broader  than  the  rest  and  erect,  the 
alternate  ones  being  subulate  and  opposite  to  the  petals.  It  baa  fixim 
4  to  6  petals  and  a  very  short  style.  The  capsules  are  2-ceIl«d  and 
mony-eeeded. 

L.  Salicaria,  Purple  Loosestrife,  has  louoeolate  leavea  from  a  cordate 
base,  and  whorled.  The  flowers  ara  in  whorled  leafy  spikes,  almost 
sessile.  It  is  a  naHve  of  Europe,  in  ditches  and  watery  places, 
especially  about  the  mareioa  of  ponds  and  rivers,  and  is  found  in 
Britain  very  plentifully.  The  colour  of  the  flowers  varies  from  crimaon 
to  purple.  The  herbage  is  generally  almost  smooth,  and  of  a  dark- 
green,  but  in  dry  aituationa  it  beoomes  hoaiy  and  downy,  or  in  aoms 
degree  haJiy,  aa  well  aa  more  dwtrtj  in  stature.    This  species  is  the 
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flowers  are  axillary  and  solitaiy,  wifch  two  loioute  subulate  braoto. 
The  calyx  teeth  are  all  fihort,  and  the  Btamena  are  uauidly  six  in 
number.  The  flowers  are  small  and  of  a  light  purple-colour.  The 
whole  plant  is  glabrous,  and  is  found  in  damp  places  in  Qretkt 
Britain. 

X.  ffwUeri,  Hunter^s  Purple  LoosestrifiBi  is  a  native  of  the  East 
Indies.    The  leaves  are  opposite,  the  calyx  tubular  and  6-lobed,  the 
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stamens  12,  and  the  style  subulate.  The  petals,  6  in  number,  are  of 
a  very  beautiful  red-colour,  and  are  used  for  dyeing  in  India.  The 
hardy  perennial  species  of  XyCAmm  are  handsome  garden-flowers; 
they  grow  in  any  common  soil,  and  are  easily  propagated  by  dividing 
at  tiie  root  The  seeds  of  the  annual  kinds  require  to  be  sown  in 
moist  situationa  in  the  spring. 
(Don,  Dichlamifdeout  Plantt;  Babington,  Manual  qf  BritUh  Botany,) 
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MAASTRICHT  ROCKS.  The  rock  of  St.  Peter's  Mountain  is 
generally  of  a  granular  texture,  and  to  geological  observers  presents 
a  sort  of  middle  character  between  Chalk  and  particular  parts  of  the 
Calcairo  Qrossier  of  the  Paris  basin.  The  geological  relation  thus 
suggested  is  confirmed  by  the  organic  remains,  which,  with  many 
points  of  specific  resemblance  to  the  ordinary  fossils  of  the  chalk, 
exhibit  likewise  some  generic  relations  to  the  Tertiary  series.  Accord- 
ingly, the  place  in  the  scale  of  strata  now  assigned  by  common  consent 
to  the  Maastricht  Rocks  is  in  immediate  superposition  above  the 
Chalk  of  England,  and  at  some  small  interval  below  the  Calcaire 
Qrossier  of  Paris.  It  may  be  considered  as  an  upper  part  of  the 
Chalk  Formation,  and  is  paralleled  by  observed  cases  in  the  south-west 
of  France.  It  is  principally  to  Dr.  Fitton  ('  Proceedings  of  QeoL  Soc 
of  London,'  1829)  that  EugUsh  geologists  owe  the  establishment  of 
this  important  classification. 

St.  Peter^s  Mountain  is  rich  in  fossils,  some  of  which  lie  in  flint 
nodules,  and  others  in  the  stone.  A  few  years  ago  the  bones  of  some 
ruminant  quadrupeds  were  offered  for  sale  at  Maastricht,  and  were 
described  as  from  this  hill,  but  they  did  not  really  belong  to  the 
ancient  rock.  The  genuine  remains  are  however  very  remarkable; 
in  particular  the  great  aqiiatio  reptile,  imagined  to  be  a  crocodile  by 
Faujas  St.  Fond,  but  determined  to  have  other  analogies  to  the  Laeer- 
tiadof  by  Cuvier,  who  named  it  Moiotaurua :  vertebras  of  this  animal 
have  been  found  in  the  chalk  of  England  and  Sweden.  A  very  huge 
species  of  marine  turtle  {Chdcnia)  has  also  been  completely  examined 
by  Cuvier  from  this  locality.  Beautiful  teeth  of  fishes,  shells  of 
Nautili,  Baouliies,  BeUmnitet,  Hippuritetf  Inocerami,  Oitrettt  Echinida, 
Terebraifda,  and  Polypiaria  may  by  seen  in  some  of  the  interesting 
collections  at  Maastricht^  and  go  far  to  prove  the  truth  of  the  prevalent 
opinion,  that  the  strata  of  St  Peter's  Mountain  are  more  allied  to 
the  Chalk  than  to  tiie  Calcaire  Qrossier — the  newest  of  the  Secondary, 
ratiier  than  the  oldest  of  the  Tertiaiy  rocks. 

(Dr.  Fitton  in  CfeoL  Proceedinff$  and  TroMacHonB;  Meyer,  Pakeolo- 
giea;  Von  Deohen,  Haindtmch,  &a) 

MACACO.    [Lemubida] 

MACA'CUS)  a  barbarous  word  founded  on  the  term  Macaco  (written 
by  the  French  Macaque),  which,  according  to  Cuvier  and  the  author 
of '  Natural  History  of  Menkes,  Lemurs,  and  Opossums,'  appears  for 
the  first  time  in  Marpgrave's  '  Natural  History  of  Brazil,'  as  the  native 
appellation  of  a  kind  of  monkey  found  in  Congo  and  along  the  coasts 
of  the  Qulf  of  Quinea.  The  author  of  the  '  Natural  History  of 
Monkeys,'  Ac.,  observes  that  its  application  to  an  Asiatic  species,  of  a 
genus  totally  distinct  from  that  to  which  the  animal  properly  beeuring 
it  really  belongs,  is  one  of  the  many  similar  eirors  of  nomenclature 
committed  by  BufiTon,  at  that  time  indeed  unavoidable  frt>m  the  very 
limited  knowledge  which  naturalists  possessed  on  .the  subject  of 
specific  distinctions,  and  especially  from  the  confusion  which  reigned 
in  the  geographical  part  of  zoology. 

Lao^pdde  seems  to  have  been  the  first  who  Latinised  this  term,  and 
he  was  followed  by  other  French  zoologists  as  well  as  by  those  of 
other  countries.  The  Ouanderow  or  Wanderow  appears  to  be  con- 
sidered the  type  of  the  genus,  at  least  it  stands  at  the  head  of  the 
heterogeneous  species  comprehended  under  the  title. 

Thus  Cuvier  arranges  under  the  Macaques  the  following  SimittdtB: 
Silenug  Siniea,  8.  radiaiut,  S,  eynomolgut  and  8,  cynocephahu,  8. 
Bketut,  8.  nemettrina,  ftc. 

Dr.  J.  E.  Qray  arranges  the  genus  as  the  last  of  his  sub-family 
Oereopiihecina  (family  ffominid<e). 

M.  Lesson,  who  makes  the  chaxaeters of  the  genus  consist  In  afkdal 
angle  of  from  40  to  45  degrees ;  in  a  very  strong  development  of  the 
supraeiliary  and  occipital  crests ;  the  presence  of  pouches  and  odlosi- 
ties,  and  a  tail  more  or  less  long,  gives  as  its  dental  formula  l^iat 
which  is  common  to  so  many  of  the  aimiada,  namely : — 


ooinmou  w>  no  many  ox  uie  0 

T     .  4  1—1  ,  5—5 

Incisors,—;  canmes,  ->^;    molais,  ^ — - 

4'  1— l'  ^  5—5 
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and  he  arranges  under  it  the  following  spedes  : — SHenut,  8iniciu,  8. 
eai^onariui,  8.  radiatut,  8.  cynomolgus,  8.  Bhemu,  8,  nemetirvnut,  and 
&8pecioiut. 

Sir  William  Jardine  adopts  the  genus  with  the  following  species : — 
Maeacua  8ilemUf  M,  Sinicus,  M,  radiatutf  M,  cynomolgtu,  M,  Rhestu, 
M,  nemeatriMU,  and  M,  niger, 

Mr.  Swainson,  who  also  adopts  the  genus,  gives  the  species  the 
FiHgUsh  appellation  of  Ape-Baboons;  and  he  eonsiden  that  they  are 


distinguished  by  an  elongated  muzzle,  as  in  if  .  carbonanm,  mueh 
more  prominent  than  in  the  Cercoceit,  and  by  a  tail  more  or  less 
lengthened ;  he  is  also  of  opinion  that  they  differ  from  the  OyanO' 
cephaH  {Qn^ephali)  of  Cuvier,  or  True  Baboons,  because  their  nostrils 
"  open  obliquely  on  the  upper  part  of  the  muzzle."  Mr.  Swainson 
thinks  that  the  form  of  these  animals,  nevertheless,  shows  a  strong 
resemblance  to  the  Cercocebif  which  is  further  increased  by  their 
possessing  a  tail  j  although  this  member  is  generally  so  short  that  it 
seldam  ^uals  a  third  of  the  length  of  the  body.  The  muzzle,  he 
observes,  is  so  much  elongated,  that  the  facial  angle  does  not  exceed 
45  degrees,  and  the  canine  teeth  are  strong  and  large.  He  further 
rematks  that  it  deserves  attention,  that  some  of  the  species  (as  Jf. 
SilenuM,  M.  SiiMcut,  and  M.  radiatus)  are  remarkable  for  having  crests, 
which  either  assume  the  form  of  a 'mane  or  of  a  radiated  tuft  The 
Chinese  Bonnet-Monkey  has  the  hairs  disposed  in  this  manner,  while 
its  elongated  muzzle,  in  Mr.  Swainson's  opinion,  is  veiy  characteristic 
of  the  genus,  and  he  states  that  the  form  of  these  animals  separates 
them  widely  from  the  monkeys :  it  is^  he  says,  strong  and  compact^ 
while  their  disposition  is  cunning  and  mistrustfuL  He  concludes  by 
remarking,  that  th6  crested  species  inhabit  India,  and  that  the  others 
are  African.    ('  Nat  Hist  and  Classification  of  Quadrupeds.') 

The  author  of  the  *  Natural  History  of  Monkeys,  Lemurs,  and 
Opossums'  rejects,  for  substantial  reasons  given  in  that  work,  the 
genus  Mttcacus,  and  applies  the  term  Baboons,  as  usually  understood 
and  applied  in  the  EogUsh  language,  to  a  group  of  Simice  co-ordinate 
with  the  Apes  and  Monkeys,  as  described  by  him,  distinguished  from 
the  Apes  by  the  equality  of  their  members,  their  cheek-pouches,  and 
ischial  callosities ;  and  from  the  Monkeys  by  the  short  robust  make 
of  their  bodies  and  extremities,  their  tubercular  tails,  too  short  to 
execute  the  functions  usually  assigned  to  that  oigan,  and  the  menu 
tain  rather  than  sylvan  habitat  which  this  conformation  necessarily 
induces. 

"  The  most  prominent  of  these  traits  of  structure,"  continues  the 
author,  "  the  abbreviated  or  tubercular  nature  of  the  tail,  is  the  idea 
usually  attached  to  the  word  Baboon,  and  it  is  certainly  the  most 
prominent  and  characteristio  attribute  of  the  group ;  since,  as  we  have 
frequently  had  occasion  to  observe,  the  comparative  development  of 
this  oxgan,  if  not  the  immediate  cause,  is  at  aU  events  the  most  certain 
index  of  the  habits  and  economy  of  these  animals :"  and  he  makes 
the  Baboons  thus  defined  comprise  two  distinct"  genera,  Papio  and 
Cynoc^phalua,  respectively  confined,  with  one  or  two  exceptions,  to 
the  continents  of  Asia  and  Africa. 

The  author  then  introduces  to  the  reader^s  notice  the  genua  Papio 
as  the  last  and  lowest  of  the  groups  which  inhabit  the  Asiatic  con- 
tinent and  the  great  islands  of  the  Indian  Archipelago,  and  which 
appear  to  occupy  in  these  regions  the  situation  which  the  Cynocephali 
fill  in  Africa.  Of  the  forms  placed  by  the  author  under  this  genus 
the  Wsnderoo  and  Gklada  {Papio  SiUnut  B,nd  P.  Odtida)  are  the  only 
species  in  which  the  tail  acquires  any  length :  it  never  reaches,  he 
remarks,  beyofid  the  houghs,  nor  is  it  ever  employed  to  assist  the 
progressive  motions  of  the  animals  ss  among  the  Cercopitheci,  These 
species  therefore,  he  thinki^  cannot  be  separated  with  any  kind  of  pro- 
priety from  the  Papios  witii  tuberculous  tails,  merely  on  account  of 
their  comparative  length;  because  that  organ,  though  rather  more 
developed  in  the  Wanderoo  and  BJtetua  than  in  the  Magot  and  Papio 
niger,  is  still  greatiy  abbreviated  as  compared  with  the  tails  of  the 
Cercopitheci,  and  entirely  devoid  of  influence  as  an  element  in  the 
habits  and  economy  of  animal  life. 

Revertmg  to  the  arrangement  of  the  author  of  the  '  Natural  History 
of  Monkeys,'  &c,  we  find  the  Papios  divided  into  two  small  groups, 
distinguished  bv  the  greater  or  less  length  of  the  tail  on  the  one  hand, 
and  ito  tuberculous  form  or  total  absence  on  the  other;  of  the  latter 
the  wbll-known  Magot,  or  Barbary  Ape,  is  an  example,  and  the 
Wanderoo  {Maeacut  8ilen^u  of  authors,  Papio  Silenut  of  the  author 
of  the  '  Nat  Hist  of  Monkeys')  is  an  illustration  of  the  former. 

The  Wanderoo  has  its  hair  deep  black  throughout,  with  the  exception 
of  the  long  beard  or  mane,  which  descends  on  each  side  of  the  fiuse  in 
the  form  of  a  ru£^  extending  downwards  over  the  chesty  and  varying 
from  an  ash-gray  to  a  pure  white.  The  upper  part  of  the  face  between 
the  eyes  naked  and  fiesh-coloured ;  the  miuzle  perfecUy  black.  Cheek- 
pouches  Iszge,  callosities  of  considerable  size,  and  flesh-coloured.  Tail 
about  half  as  long  as  the  body,  and  when  perfect,  which  in  captivity 
is  not  often  the  case,  terminatmg  in  a  brush  of  tufted  haixs.  (BMinett) 
It  is  the  lion-Tailed  Baboon  of  Pennant 
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It  ii  in  inhabitant  of  the  peniniuU  of  India,  Ceylon  (T)  (Enoz ) 
H.  DnTaaoel  saw  the  animal  m  the  meninuie  at  Bamu^re,  and 
•tatea,  aocording  to  F.  Cuvier,  that  the  Indiana  givs  it  the  name  of 
Nil  Bandar,  or  perhaps,  aa  the  anthor  of  '  Xat  Hiat  of  Honkeya ' 
obaervM,  more  properly  Nyl  or  Keel  Bbunder,  njniljriDg  the  '  dnrk- 
bluear  black  bbunder* ;  but  this,  contjnuea  the  laat-mentioDed  authnr, 
eridentl;  refen  merel;  to  the  colour  of  the  bair,  and  can  acarael;  le 
the  r«al  appellation  ot  the  animal,  which,  not  being  a  native  of  Ben^il, 
i*  not  UmI;  to  hare  a  Bengalee  name. 


The  following  ii  given  b;  H.  F.  Cavier  bb  tbe  dental  development 
of  the  Uaoaqnaa  and  Cynocepbalea,  and  ii  taken  from  the  CbiMH 
Banuet-UQQke<r  (Haoaqne  Btmnet  Chinoii). 


Wandciw  iSilrtmi  nfir). 
Fatter  Vincent  Maria  give*  the  following  quaint  aooonnt  of  Uiii 
■peciea: — "There  are  found,"  aaja  the  Padre,  "four  aorta  of  monkeji 
on  theooaatof  Maliri>ar;  the  fiiat  is  quite  black  with  glom;  hair  and 
a  white  beud  round  the  chin,  meaiuring  rather  more  thau  a  palm  in 
length.  The  other  moakeya  pay  to  this  ao  profound  a  tespecl  thnt 
thej^  are  humble  in  hiB  preeence,  aa  tbocigh  they  apprecinted  his  sujic- 
rioritj.  The  princes  and  mighty  lords  hold  him  in  much  eitimatioii 
for  hie  endowmeate  of  gravity,  capacity,  and  the  appearance  of  wiidom 
abnve  every  other  monkey.  He  i>  readily  trained  (o  enact  a  variety 
of  ceremoniea  and  affected  courteaiea,  which  he  goea  through  with  so 
grave  a  hce  and  lO  perfectly,  that  it  is  a  moat  wonderful  thing  to  see 
Uiem  so  eiactly  peifonned  by  an  irrational  creature.'' 

The  geoeml  posture  of  the  apecies  ia  on  all-foun  or  seated,  ia  nhich 
positions  it  usually  takes  ita  food,  either  by  the  hands  or  by  bringing 
the  mouth  to  it  Its  fint  operation  in  feeding  ii  generally  to  fill  the 
cheek-poucbes.*  It  sleeps  either  on  its  side  or  sitting,  bent  forward, 
and  with  the  head  on  the  broait.  Those  which  we  have  aeen  in  cap- 
tiTitj  have  exhibited  varied  tempenmenta.  One  in  particular  was  all 
life,  spirit,  and  mischief,  while  another  was  melancholy  and  staid  in 
its  deportment ;  and  yet  the  health  of  both  these  anim^  appeared  to 

be  equally  good,  nor  waa  there  much  difference  ~  ""* 

Tbe  following  species  of  Macacut  are  given 
Catalogue  :'~ 

"ilw,  tbe  Zsti,  or  Capped  Haoaqne. 
»u,  the  Munga,  or  Bonnet'Maoaque. 
f.  nnnufriniM,  the  Bruh. 
f.  ei/MBUiigtit,  the  Macaque. 
'  RAttut,  the  Rhesus. 
Oinopt,  the  Oinopa. 

./iM«iM,  the  Higot. 
niger. 

In  the  same  Catalogue  the  Wanderoo  ii  rat^ired  to  SiUmu  xdtr. 

In  his  '  British  Fosnl  Mammals,'  Proffeasot  Owen  deacribea  a  ipeciea 

of  Matacvi  nnder  the  title  of  if.  cocntu,-  teeth  of  this  extinct  apeciea 

having  been  found  in  the  Tertiary  day  at  Eyson,  near  Waodtnidge, 

SaSblk. 

*  "  nnt  oaallinl,  Utt  swallowed." — Bamlrt. 
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T«Ih  of  Maceciu,  Ac. 

MACAQUE.    [Macicns.] 

MACADCO.    n^nccRma.] 

MACAW.    rPsiTTicms.] 

MACE.    [Mybutic*.] 

MACH.£RlUU,  a  geuus  of  Plants  belonging  to  the  natural  order 
jAyaminoia,  One  species,  M.  Sdutmburghit,  pniduoea  the  Itaka  Wood 
of  Guyana,  reiiiarkable  for  it«  brown  and  black  streaks,  oa  wliich 
acoounC  it  is  employed  in  oabinet-wock. 

MACHA1R0DU3.    [Fbud*.] 

UACHE'TE3,  Cuvier's  name  for  the  Ruff  iTringa  pumua,  Lisa.}. 
[ScoLOPaciD*.! 

UACKEKEL    [Sookbbidx.] 

MACLE  {Chiatlolile),  a  Minenl  occuring  cryatallised.  Ita  primary 
form  is  a  right  rhombio  prism.  Cleavage  paimllel  t«  the  lateral 
faoea  of  the  primary  form.  The  cryatiJs  appear  to  be  oompoaed 
of  two  lubatances :  one  of  a  yellowish  white,  sometimea  tnuisluoent, 
and  of  a  glassy  fracture;  the  other  bluish  blaok,  opaque,  and  doU. 
Fracture  s^y,  slightly  conchoidaL  Hardneaa  6  0  to  6'G.  Streak  whil« 
Lustre  vitreous,  or  vitteo-resinous.    Specific  giavity  S'Bll. 

Tbe  white  portion  i*  infusible  by  the  blow-pips,  but  beoomei 
whiter;  with  borax  it  fuses  with  difficulty  into  a  transparent  glass.  The 
black  portion  fuses  into  a  black  glasa.   Kitrio  add  dinolves  it  entirely. 

It  ocmirs  imbedded  in  clay-elata  on  Skiddaw  in  Cumberland,  in 
Wioklow,  in  the  Fynneee,  and  in  many  other  plsoea. 

It  yields,  by  the  analysis  of  l^ndgrabe : — 

ailioa 68-49 

Alumina 3017 

Magnesia iU 

Glide  of  Iron S-7Q 

Water 0-2T 

lOB-TB 

HACLURA,  a  genua  of  Plants  belonging  to  tbe  natural  order 
Moraeta,  The  ^uit  of  M.  auraniiaca,  tbe  Oaage  Orangey  is  as 
large  as  the  fist,  onuig»«oloured,  and  filled  with  a  yeiloi*  fcetid  slime, 
with  which  the  native  tribes  smear  their  faoea  when  going  to  iTa>4 


■m  MACLUREITE. 

Thawoodiir  X-tmOaria  it  the  djft-wood  oJIed  Fustio:  itocmtauia 
morinii,  a  peoulimr  oolauring  Riibetuies ;  its  fruit  ia  pleuunt,  uid  used 
ID  North  Americmn  medicina  for  the  uma  purpoaea  u  the  bluk 
mulbsny  in  Europa.  Aocording  to  Martiiu,  both  the  other  apade*  of 
the  geniu  yield  fustio  ia  BnnL     (Liadley,  VtgttaUe  Xindgim.) 

HACLUREITE,  Coadrodilt,  Brucile,  a  Mineral,  ocourring  imbedded 
in  ronnded  rniHw*,  the  larger  of  which  prernnt  oooasioDkl  oryitalliDO 
■ppeannoea  of  rhombic  priima  with  dihednii  tenniiutioiu.  Cleavage 
parallel  to  the  lateral  ptnaei.  Fracture  uneTen.  HardDSia  6'6. 
Spedfie  grantf  3-lS  to  S'2S.  Colour  ;Blloiriah  or  browiL  Liutre 
-ritreoua.  Beoomea  negativelj  eleetriwt  b;  friction.  Tnnapuent, 
tranalucant. 

lofbaibla  by  the  blow'pipe,  but  becomea  oolourleaa.  With  borax 
fum  into  a  traoapkrent  gliu,  coloured  by  oilde  of  iron.  Not  tJSwted 
by  acidL 

It  occure  in  New  York  and  New  Jetaey,  and  alao  at  Pargaa. 

Analyaea — No.  1,  by  Q'Ohsaor,  from  Pargaa;  No.  2,  from  Kew 
Jeriey,  by  Seybert :  — 
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HACOHA,  Leaoh'a  name  for  the  rcnuj  lantU  at  Qe  BlMnTille, 
and  (imilar  apedei. 

UACBA'SPIS  (VLeay).  a  genua  of  Colw>pten)ua  Inaecta  of  the 
■eetion  LanulUcortia,  aud,  aceor^g  to  lAtraille'a  ctanifloatioD, 
balongin|  to  the  third  dirieion  of  that  group,  the  Xj/lopbiii.  The 
genera  Maeraipit  and  CSatmedia  coBstttute  two  cloaely  allied  groupa 
of  the  fnmily  Rattiida,  the  epeciea  of  which  inhabit  the  warmer  parte 
of  South  Ameriru,  and  are  remarkable  for  the  large  aiEC  of  their 
BCutellum.  They  are  of  tolerably  large  bIes  (averaging  about  three. 
quarten  of  an  inch  in  length,  or  rather  more),  (uually  very  amootb 
and  gloaay,  and  often  eitiibit  brilliant  colours,  green,  brown,  and 
yellow  being  the  moet  commoa  hues  obaervabla  in  the  various  tpeciea 
There  are  aome  however  which  are  of  a  gloiiy-black  colour,  and 
otbeie  which  have  yellow  markinge  on  a  black  ground  {Macnupii 
qiuidrinltala,  Olivier).  The  body  is  of  an  ovate  form  (the  head  and 
thorax  having  an  outline  continuous  with  that  of  the  abdomen,  or 
nearly  so),  convex  above  and  beneath.  The  stamum  is  produced 
anteriorly  into  a  poioted  pruceas,  which  projecti  between  the  anterior 
peir  of  lega. 

In  the  genua  Maeratpis  the  mentum  fa  longer  than  broad,  alightly 
contracted  anteriorly,  and  without  any  fringe  of  haira  an  the  anterior 
margin;  the  mandiUea  are  almoit  triangular,  and  have  the  apex 
pomlfld  and  notched ;  the  maiillsa  have  several  denliculations. 

The  genua  Ckatiiiedia  (H'Leayt  is  chiefly  distinguished  from 
MiKTiupii  by  the  obtusely  termin^sd  maodibl^  which  have  no  notch 
at  the  extremity ;  the  maiills  having  a  tuft  of  hairs  and  only  two 
denticulations,  and  the  mentum  being  of  a  aomewhat  ovate  form, 
distinctly  contracted  towards  the  apex  and  furnished  with  hails. 
The  olawa  of  the  tarsi  are  aimple,  whereas  in  Maeratfu  one  of  the 
claws  of  each  tanus,  at  leaat  of  the  four  anterior  legs,  ia  bifld. 

The  insects  of  these  two  genera  fly  by  day  about  trees,  emitting  a 
humming  nolle,  aiid  feed  upon  flowers.  Collections  formed  b  Br.izil 
usually  contain  mauy  of  theae  inaacta. 

D^ean,  in  hia  '  Catalogue  des  Coljoptires,*  enomentea  26  apecies 
of  ifaentpit  and  5  species  of  Chaavidia. 

UACRAUCHE'NIA,  Professor  Owea'a  name  for  a  large  extinct 
Uamoiiferoua  Animal,  referrible  to  the  order  Padtydtrnaia  i  but 
having  afScitiea  with  the  Riaaiiumtia,  and  eapeciatly  to  the  Canuiida. 

The  remalni  on  wbich  the  Proteuor  founded  this  genus  included 
two  cervical  vertebne  ;  seven  lumbar  vertebne,  all  more  or  less  frac- 
tured ;  a  portioQ  of  the  sacrum  and  ossa  ionominata ;  fragments  of 
the  left  scapula ;  of  the  right  mdiua  and  ulna,  and  right  fore  foot ; 


>e  partians  of  Uie  skeleton  were  discovered  by  Hr.  Darwin 
in  an  irregular  bed  of  sandy  soil,  overlying  a  horizontal  acoumulatioa 
of  gravel  on  the  aonth  side  of  Fort  St.  Julian,  on  the  eaat  ooast  of 
Patagonia,  and  belonged  to  the  same  individual. 

Professor  Owen  observes  that  what  is  described  as  a  perforation  of 
a  smgle  transverse  process  in  a  earvioal  vertebra  is  essentially  a  space 
intervening  between  two  tracsvena  processes,  a  rudimental  rib,  and 
the  body  of  the  vertebm,  and  the  Proboor  alludes  to  the  manifestation 
of  this  structure  in  the  cold-blooded  Saurians  and  in  the  Ornithoihyn- 
chiu.  He  obeerves  that  the  Ciaaalida  differ  not  only  from  the  other 
Ruminant^  but  from  ail  other  existing  Jfammolto,  in  the  absence  of 
prrforationa  for  the  vertebral  arteries  ia  the  traniverae  proceeaes  of 
the  cervical  vertebra,  the  atlaa  excepted;  and  though  it  is  true  that  in 
other  Mamitiidia  the  two  tranavene  processes  are  manifested  on  each 
side  with  their  extremities  united  by  a  distinct  cartilage,  this  appears 
in  the  festal  state  only,  for  the  carnage  aflerwarda  becomes  oesi  Bed 
and  ancbylosed  to  tbam.    After  referrics  to  the  atruoturet  of  the 
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inferior  tianavene  prooaBs,'oritaTepreaentatives,intheI[ippopotamus, 
the  HarsupiaU,  and  the  Qiraffe,  Professor  Owen  prooeeds  thus  : — "In 
the  long  oervioal  vettebm  of  the  Came'  and  Llama  the  upper  and 
lower  traoBvena  procesaes  are  not  developed  in  the  same  perpen- 
dioolar  plane  on  the  aide  of  the  vertebm,  but  at  some  distance  from 
each  other ;  the  lower  tnuuveiae  proceases  Cj^  !•  a)  beinx  given  off 


...  .  ind  [9,  4]  of  ^wAnfa,  oaalill 

from  the  lower  part  of  the  anterior  extremity  of  the  body  of  the 
vertebra;  the  upper  ones  {fig.  1,  b)  fh>m  the  hue  of  the  saperior 
arch  near  the  posterior  parts  of  the  body  of  the  vertebra.  The  eitre- 
mitiea  of  these  transverse  prooeases  do  not  become  united  together, 
hut  thay  either  pass  into  each  other  at  their  base  or  continue  through- 
out life  separated  by  an  oblique  groove.  This  groove  would  not 
however  afford  sufficient  defence  for  the  important  arteries  supplying 
thoee  parts  of  the  brain  which  are  moat  essential  to  life ;  and  aooord- 
iogl;  the  vertebral  arteriea  here  deviate  from  tbeir  usual  oonne,  id 
oiSar  that  adequate  protection  may  be  afforded  to  them  in  thiir 
course  along  the  neck.  From  the  sixUi  to  the  second  oervioal  vertebia 
inclusive  in  the  Aackmia,  and  trma  the  fifth  to  the  aeeond  inclodva 
in  the  Camdi,  tbe  vertebral  arteries  enter  the  vertebral  canal  itaelf, 
along  with  the  spinal  chord,  atthe  posterior  apertars  in  eaoh  vertabr^ 
run  forwards  on  the  outside  of  the  dura  mater  of  the  chord,  between 
it  and  the  vertebral  arch,  and  when  they  have  thua  traversed  abont 
two-thirds  of  the  spinal  canal  they  perforate  respectively  the  auperior 
vertebral  laminn,  and  emerge  dir«ct]y  beneath  tbe  anterior  oblique  or 
articolating  prooesses,  whence  thay  are  ooutinued  along  with  the 
apinal  chord  mto  the  vertebml  canal  of  the  auooeeding  vutebra,  and 
perforate  tba  aidea  of  the  anterior  parts  of  the  auperior  aroh  in  like 
manner ;  and  so  on  through  all  the  cervical  vertebra  until  they  reach 
the  atlas,  in  which  their  disposition,  and  consequently  the  atructura 
of  the  arterial  cauaU,  resemble  those  in  other  Suminanta.  The  two 
cervical  vertebrte  of  the  ilaenmcAtKia  present  precisely  the  atmcture 
and  dispoeition  of  the  bony  canals  for  the  vertebral  arteriea  wbich 
are  peculiarly  charaoteristio  of  the  Oamdida  among  existing  Mam- 
moiio."    Fig.  2  showa  the  groove  and  orifices  of  the  canal  for  tba 
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MACRAUCHENIA. 


mrtabnl  artery  iu  k  leotioa  cipoaiug  the  ipinal  ouuL  Profouor 
Owen  theo  go«  on  to  aho*  tlut  the  vertebne  of  the  Maerattehenia 
■i]ki  doaaly  TMSmble  tha  middle  cenical  Tsrtebrie  ot  the  VJcutk*  and 
LUmi  in  Uiflir  elongated  farni;  approachiug  tha  Auchanial  dlviuon  of 
the  Camtlidce,  and  daviating  from  the  True  Camel*  in  the  relaUoni  of 
the  length  of  the  body  of  tha  rertebi*  to  its  breodtli  and  depth,  mnd 
Id  the  muiJi  Bmaller  lize  of  the  iuferior  proceoHa.  The  author 
obwrrea  that,  eiceptiog  tha  Qiraffa,  there  Is  no  eiiating  Hunmal 
which  piHieam  oerviul  vertebm  «a  long  K<  the  Haciauohaae ;  but 
that  the  cervical  vertebnc  of  the  OirafTe  differ  in  the  aituKion  of  the 
perforatiuns  for  the  vertabnl  uteriee,  and  in  th^  form  of  the  termiaal 
uiieular  aurfocei.  Both  the  cervical  vert«br»  deaciibad  hj  Frofeuor 
Owen  are  of  tha  aame  aize,  and  each  meaauree  flj  inchea  in  extreme 
length,  3  inches  10  liuee  in  breadth,  and  2  inchts  4  liuaa  in  depth. 
Among  the  peculiaritiea  of  structure,  a  small  longitudinal  prooeu 
{jtjT.  2,  c)  ii  given  oif  immediately  below  the  base  of  the  antarror 
procesi,  and  this  ie  not  obeerrable  in  any  of  the  cerrloal  Tartebrm  of 
the  Ginffa  or  Camdidir.  la  the  form  of  tha  articulstiog  surfscea  of 
the  bodiea  of  the  vertebm,  tha  Hacrauchene  deviatea  from  tha  Qiroffa 
and  Camel,  but  resembles  the  AuehmUt.  The  anterior  articulating 
Burfocs  is  convex  and  almost  hemiapherio  in  the  Qiraffa  and  Came], 
whilit  the  posterior  auHaca  is  proportionally  ooncava,  so  that  the 
vartebi«  of  the  neck  are  articulated  by  boll-aud-socket  jointa,  yet  nut, 
as  in  most  reptiles,  with  iutervening  synavi&l  cavitiea,  but  by  means 
of  tha  ooncflDtric  ligamentous  iatervertebrol  subetance  characteriatio  of 
tha  HammoU.  The  degrei;  a(  convexity  and  concavity  in  the  articular 
■urfacs  of  the  bodies  of  these  vertebree  in  the  Llama  and  TicuSa  is 
tonch  leas  than  in  the  Camels,  and  the  former  oonsequpntly  cariy  their 
Decks  more  stiffly  and  in  a  stniight  line.  The  anterior  articulating 
■ur&CB  in  MacratuAtnia  is  less  ooDvez  than  it  is  in  the  Llama,  and 
tba  posterior  surface  ia  lesl  concave.  From  an  aiulyail  of  the  com- 
parative structure  of  these  vertebm  in  tha  Camels,  tiia  Llamas,  and 
the  Hocrauchena,  Professor  Owen  infsn  that  the  latter  cafried  it* 
neck  in  the  same  stiff  and  upri^t  position  aa  ia  manifeated  in  the 

There  is  not  in  the  oolleotion  a  fragment  of  dorsal  Tartebrot,  ribi, 
or  aternum ;  but  the  seveo  lumbar  vertebrto  form  a  oonsecuUve  aeries 
from  the  same  individual  as  that  to  nhich  the  cervical  vertebrte 
belonged ;  and  though  these  lumbar  vertebm  do  not  posseaa  auch 
distinctive  eharacte™  aa  those  of  the  neck,  they  contribute  not  unirn- 
portnntlf  to  the  illustration  of  the  osteology  of  the  animal  and  its 
■ffinitiES.  No  eiiating  Pachydemi  has  more  than  six  lumbar  vertebrte ; 
the  Camela  and  Llamas  only,  among  the  Ruminauts,  possess  seven ;  and 
hare  Professor  Owen  discovered  modifications  of  form  in  which  the 
Hacrauchene  deviates  from  the  CamditUi  and  approaches  the  Hone  auil 
BippopotomuB.     In  the  3facraticAe»>a,  as  in  the  Rhinoceros,  Tapir, 


transvane  prooeasaa  of  the  sacrum ;  but  the  bony 
joints  would  indicate  that  they  were  not  aubjeot  to 


enarthrosia  to  ' 

structure  of  the      , 

be  obliterated  by  ancbyli 

SufBcient  of  the  eacrum  and  ossa  innominata  remain  to  enable  Pro- 
feasor  Owen  to  state  that  the  sacrum  was  anchylosod  to  tha  ilia :  tbe 
lower  boundary  of  this  anchylosis  is  marked  below  by  an  exterpal 
ridge,  and  by  vsscular  canala  and  grooves  in  the  aubatance  of  the  bone, 
aa  ia  the  Hippo potamua. 


Lort  loobar  icrlchra  nl  ifacmuclkmiii,  odc-iUilI  natural  >I». 

Of  tba  remaining  portion^  the  onohilued  fore  arm  and  leg,  and  tha 
fore  foot  are  the  most  oharaotaristia  The  portion  of  the  antabrachium 
which  ii  prassrred  preaents  a  condition  of  the  ndins  and  ulna  iuter- 
madiata  to  those  which  respectively  chaimctarisa  tha  some  bones  in 
the  Paohyderma  and  Camels.  Id  tha  former  tha  radius  and  ulna  are 
separate  bones,  united  in  the  same  position  by  a  ligament,  but  so 
OTgsnised  that  the  movement  of  supination  cannot  be  effected.  A 
body  eonfluenoe  joins  these  bones  partially  in  the  ordinair  RDminanta, 
bat  this  rarely  extend*  to  tlie  praximiJ  extremities.  In  tha  Camel 
and  tha  Llama  the  anchjiMis  is  complete,  so  that  no  trace  of  the 
original  sepai«Uoa  of  the  radius  and  ulna  ia  perceptible ;  and  tha 
cdsonuOD,  or  elbow,  appean  as  a  mere  prooess  of  tha  radius.  Tha 
aoohylosis  in  Maerauchtttia  is  also  complete,  but  the  boundsry-litie  is 
oleanj  deflned,Bnd  the  proportion  which  each  oT  the  bouea  oontributea 
to  the  great  artisulatiiig  surfaos  for  the  diatal  end  of  the  homems  is 
•sail;  dlstdngnlshabla. 

PrafcMor  Owen  goes  on  to  remark  that  the  confirmation  of  the  close 
affini^  of  the  Macravehtnitt  to  tha  Pachydermatous  order,  which  the 
atmotora  of  the  cervical  Tertehm  above  might  have  rendered  veiy 
doubtful,  ia  afforded  by  Uu  bone*  of  the  right  fore  foot. 


fonrtli  utnnl  ilae. 


and  ndlns  ot  the  1 


:o  make  it  oartaJD 


Uacrauchane  bad  three  toes  on  the  fore  feet,  ai 
tbe  fully-developed  mataoarpal  bones  are  distinct,  aj 
number  nith  the  toes,  not  being  anchyloaed  into  a  aii 
as  in  tha  Ruminants.  The  bones  presaned  ore 
proximal  phalanges,  and  middle  pholangea  of  nob  < 
and  tha  dutal  or  ungueal  phalanx  of  the  inuermost  t< 


that  tbe 
lore ;  and  that 
correspond  in 

e  metacarpals, 
the  three  toes. 


Luoheu,  cne-fbnith  natural  il»  j 
f  nitoiil  ilse. 

The  author  obaarvas  in  continuation  that  the  hones  of  the  leg  of  the 
Macrauohene  exhibit  tha  same  transitional  structure  sa  ia  aSbrded  by 
the  definable  limits  of  tha  anchyloaed  bones  of  the  fore  arm.  In  the 
Pachyderms  the  fibula  ia  entire  and  distinct.  In  the  Ruminants  (tha 
small  musk-deer  excepted,  and,  iu  an  inferior  degree,  the  elk)  tiia 
fibula  appean  only  as  a  short  continuous  process  sent  down  from  tLs 
under  port  of  tha  external  condyle  of  the  tibia.  In  the  Candida  tht 
only  tnoe  of  the  fibula  is  a  still  more  rudimeutal  state  of  this  process 
whilst  in  the  Macraucbene  the  fibula  is  indeed  entire,  bat  it  is  cod- 
fluent  with  the  tiUa  through  nearly  its  whole  extent.  The  fibuU  sod 
tibia  are  distinct  bones  in  both  the  Pa1a>olliere  and  Anoplother^, 
It  ia  to  the  former  genus,  and  especially  to  Palaolktriim  inarinvH, 
that  tha  Macraucbene  presents  the  nearest  approach  in  the  gecenl 
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at  its  eztremitieBy  espooially  the  upper  one,  than  in   any  of  the 
Palseotheree. 

Of  the  few  bones  of  the  parts  which  are  preserved  the  astrsffalas  is  for- 
tunately one.  Professor  Owen  has  compared  this  bone  (which  he  justly 
says  is  the  yerr  one  that  an  anatomist  would  have  chosen  had  his 
choice  been  limited  to  a  single  bone)  with  the  astragalus  of  the  Giraffe 
and  other  Ruminants,  the  Camel,  theAnoplotfaere,  the  Hippopotamus, 
Rhinoceros,  Tapir,  and  Paleothere ;  and  he  comes  to  the  conclusion 
that  it  is  with  the  Pachyderms  having  three  toes  to  the  hind  foot 
that  the  Metcrauchema  agrees  in  the  main  distinguishing  chavsoters 
of  this  valuable  bone.  The  results  of  a  paper  of  minute  detail, 
great  research,  and  happy  oombination,  are  thus  summed  up  by  the 
Professor : — 

"  Thus  we  obtain  evidence,  from  a  few  mutilated  bones  of  the  trunk 
and  extremities  of  a  single  representative  of  its  race,  that  there  once 
existed  in  South  America  a  Pachydermatous  quadruped,  not  probos- 
cidian, which  equalled  in  stature  the  rhinoceroses  and  hippopotamuses 
of  the  Old  World.  But  this,  though  an  interesting  and  hitherto 
unsuspected  fact,  is  far  from  being  the  sum  of  the  information  which 
is  yielded  by  these  fossils.  We  have  seen  that  the  single  ungueal 
phalanx  bespeaks  a  quadruped  of  the  great  series  of  Unffulaia,  and 
this  indication  is  corroborated  by  the  condition  of  the  radius  and  ulna, 
which  are  fixed  immoveably  in  the  prone  position.  Now,  in  the 
UDgulated  series  there  are  but  two  known  genera — the  Jihinoceroa  and 
Palceotheriwn — which,  like  the  quadruped  in  question,  have  only  three 
toes  on  the  fore  foot.  Again,  in  referring  the  Macrauchenia  to  the 
tridactyle  family  of  Pachyderms,  we  find,  towards  the  close  of  our 
analysis,  and  by  a  detailed  comparison  of  individual  bones,  that  the 
M<ur(tuckenia  has  the  closest  affinity  to  the  PaloBOtherium,  But  the 
P€U€Boihtri'um^  like  the  Rhinoceros  and  Tapir,  has  the  ulna  distinct 
from  the  radius,  and  the  fibula  from  the  tibia ;  so  that  even  if  the 
Parisian  Pachyderm  had  actually  presented  the  same  peculiarities  of 
the  cervical  vertebrsd  as  the  Patagonian  one,  it  would  have  been 
hazardous,  to  say  the  least,  while  ignorant  of  the  dentition  of  the 
latter,  to  refer  it  to  the  genus  PaUxotheriutn, 

**  Most  interesting  indeed  will  be  the  knowledge,  whenever  the  means 
of  obtaining  it  may  arrive,  of  the  structure  of  the  skull  and  teeth  in 
the  Maerauchenici,  Meanwhile  we  cannot  but  recognise  in  the  anchy- 
losed  and  confluent  state  of  the  bones  of  the  fore  arm  and  leg  a  marked 
tendency  in  it  towards  the  Ruminant  order,  and  the  singular  modifi* 
cations  of  the  cervical  vertebrse  have  enabled  us  to  point  out  the 
precise  family  of  that  order  with  which  the  Jlictcrauehenia  is  more 
intmediately  allied.  In  first  demonstrating  this  relationship  it  was 
shown  in  how  many  particulars  the  CamdidcCf  without  losing  the 
essential  characters  of  RuminantiOf  manifested  a  tendency  to  the 
Pachydermatous  type;  and  the  evidence  which  the  lost  genera, 
Mticrauchenia  and  Anoplotheriunif  bear  to  a  reciprocal  transition  from 
the  Pachyderms  to  the  Ruminants  through  the  Oamelidce,  cannot  but 
be  viewed  with  extreme  interest  by  the  zoologist  engaged  in  the  study 
of  the  natural  affinities  of  the  animal  kingdom." 

"  The  JfoKTOttcAenia  is  not  less  valuable  to  the  geologist  in  reference 
to  the  geographical  distribution  of  animal  forms.  It  is  well  known 
how  unlooked-for  and  unlikely  was  the  announcement  of  the  existence 
of  an  extinct  quadruped  entombed  in  the  Paris  Basin,  whose  closest 
affinities  were  to  a  genus  {Tapirua),  at  that  time  regarded  as  exclu- 
sively South  American.  Still  greater  surprise  was  excited  when  a 
species  of  the  genus  Didelphya  was  discovered  to  have  co-existed  in 
Europe  with  the  Pcdceotherium.  Now,  on  the  other  hand,  we  find  in 
South  America,  besides  the  Tapir,  which  is  closely  allied  to  the 
Palseothere.  and  the  Llama,  to  which  the  Anoplothere  offers  many 
traces  of  affinity,  the  remains  of  an  extinct  Pachyderm,  nearly  akin 
to  the  European  genus  PdUxotheriwn ;  and  lastly  this  Macrauchenia 
is  itself  in  a  remarkable  degree  a  transitional  form,  and  manifests 
characters  which  connect  it  both  with  the  Tapir  and  the  Llama." 

{Zoology  of  the  Voyage  of  H.M.S.  Beagle,  1839.) 

MACROCEPHALL    [Ammonites.] 

MACROCHE'ILUS,  a  genus  of  Fossil  Otuteropoda,  proposed  by 
Professor  Phillips  ('  Palseozoic  Fbssils  of  Devon ')  to  include  several 
species  whioh  occur  in  the  Devonian  and  Carboniferous  strata. 

MACROCTSTIS,  a  genus  of  Plants  belonging  to  the  natural  order 
FucaceOf  and  the  tribe  Laminaridce,  The  enormous  fronds  produced 
by  M.  pyriftra  have  been  spoken  of  by  many  navigaton.  They 
appear  to  be  from  500  to  1500  feet  in  length ;  the  leaves  are  long  and 
narrow,  and  at  the  base  of  each  is  a  vesicle  filled  with  air,  without 
which  it  would  be  impossible  for  the  plant  to  support  its  enormous 
length  in  the  water,  the  stem  not  being  thicker  than  the  finger,  and 
the  upper  branches  as  slender  as  common  pack-thread.  This  plant 
was  seen  bv  Dr.  Joseph  Hooker  in  61*  S.  lat.,in  large  vegetating  patches 
wherever  we  water  was  free  of  icebergs. 

MACRODA'CTYLES,  Cuvier^s  name  for  a  family  of  Wading-Birds 
(Echassiers)  [Qrallatoreb],  which  have  very  long  feet,  formed  for 
running  over  marshy  or  water  plants,  or  even  for  swimming,  especially 
in  those  numerous  species  which  have  the  feet  firinged  or  bordered. 
There  is  not  however  any  membrane  between  the  bases  of  their  toes, 
not  even  between  those  of  the  external  ones.  The  bill,  which  is  more 
or  less  compressed  on  the  sides,  is  lengthened  or  shortened  according 
to  the  genera,  without  however  arriving  at  the  fineness  or  weakness  of 
Cuvier*s  preceding  family.   [LoKontosTRis.!    The  body  of  these  birds 


is  also  singularly  compressed,  a  conformation  which  is  governed  by 
the  narrowness  of  the  sternum :  their  winss  are  moderate  or  short, 
and  their  flight  weak.  The  hind  toe  in  aU  is  rather  long.  Cuvier 
observes  that  this  family  has  been  divided  into  two  tribes,  aooording 
to  the  presence  or  absence  of  the  spur  on  the  wing ;  but  he  adds  that 
this  character  is  not  without  expeptions.  Tl^e  following  genera  are 
arranged  by  Cuvier  under  this  family,  which  terminates  his  order 
Eohaasien :— i'arra,  Palamedea  (including  6%attna),  MegapodAiUt 
BaUvs,  Fulica  (including  OaUvmUa  and  Porphyrio),  Chionit,  Forst. 
{Vaginalis,  Lath.),  Olareola,  Qm,,  Pkoaiieoptenu.  Cuvier^s  sixth 
order,  Palmtptdee,  inmiediately  succeeds  this  family,  which  is  some- 
what heterogeneous,  and  composed  of  birds  whose  habits  are  not 
similar.  Phcenicopterue  cannot  be  said  to  be  without  any  membrane 
"  between  the  bases  of  the  toes,"  &o.,  for  its  anterior  toes  are  tmited 
to  the  nails  by  a  lunated  membrane.    [DnoKs;  Colthbidjs.] 

MACRODIPTERYX.    [GoAT-SucMRa] 

MACRODITES.    [Poraminipbra.] 

MACROGLOSSA.    [Cheiroptkra,] 

MACRONYX.    TAlaudiwa] 

MACROPHTHALMUa    [Gonoplaotd-b.] 

MACROPIPER,  a  genus  of  Plants  belonging  to  the  natural  order 
Piperaeece,  M,  methyiticum,  the  Ava,  is  the  most  celebrated  of  the 
narcotic  Pepper- Worts.  It  has  cordate  acuminate  many-nerved 
leaves ;  solitaiy  axillary  spikes,  very  short,  pedunculated,  and  spreading. 
The  rhizoma  is  thick,  woody,  rugged,  and  aromatic  It  is  used  in 
tincture  against  chronic  rheumatism.  Macerated  in  water  it  forms  an 
intoxicating  beverage,  of  which  the  Otaheitans  make  use  as  a  medidne; 
they  make  themselves  drunk,  after  which  very  copious  penpiration 
comes  on  :  this  lasts  three  days,  at  the  end  of  which  time  the  patient 
is  cured. 

MACROPODIANS.    [MACROFODmiB.] 

MACROPO'DID^,  a  tribe  of  Brachyurous  Decapodous  OruHacea, 
being  the  fint  of  the  family  of  Oxyrkynchi  (Milne-Edwards),  and 
nearly  oorresponding  with  the  genus  Macropfu  of  Latreille,  remark- 
able for  the  enormous  length  of  their  feet,  which  has  obtained  for 
them  the  name  of  Sea-Spiden  and  Spider-Crabs. 

Form  of  the  carapace  various,  but  in  general  triangular,  very  often 
not  extending  upon  the  last  thoracic  ring ;  the  anterior  feet  short, 
and  nearly  always  very  slender :  those  of  the  succeeding  pain  always 
more  or  less  filiform ;  the  length  of  the  second  pair  often  nine  or  ten 
times  the  length  of  the  post-frontal  portion  of  the  carapace,  and 
always  much  exceeding  the  double  of  that  portion ;  the  succeeding 
feet  in  general  very  long  also ;  the  basilaiy  joint  of  the  external 
antennas  nearly  always  constitutes  the  major  part  of  the  lower  wall 
of  the  orbit,  and  proceeds  to  solder  itself  to  the  front  In  the  greater 
portion  of  the  tribe  the  third  joint  of  the  external  jaw-feet  is  inclined 
to  oval  or  triangular,  longer  than  it  is  wide,  and  does  not  support 
the  succeeding  joint  on  its  anterior  and  internal  angle,  as  in  the  other 
Oxyrhynehi,    (Milne-Edwards.) 

The  localities  of  the  Maeropodida  are  considerable  depths  in  the 
sea,  where  they  lie  hid  among  the  sea-weeds ;  they  are  also  found  on 
oyster-banks.  They  walk  slowly  and  unsteadily.  The  weakness  of 
their  claws  must  render  them  not  formidable  to  other  marine  animals, 
and  the  probability  is  that  they  live  principally  on  Annelidea,  Planarias, 
and  small  Molluscs.  (Milne-Edwards).  Several  species  of  this  family 
have  been  exhibited  in  the  Aquavivarium  in  Regent's  Park,  but  like 
other  deep-sea  creatures,  they  soon  perisbu  For  a  short  time  they  are 
very  lively,  and  the  awkwardness  of  their  gait  and  habits  out  of 
water  quite  disappeara  when  they  are  plunged  in  deep  water. 

This  tribe  is  sometimes  called  L^ptopodiadcB,  after  the  genus 
Zeptopodia, 

Zeptopodia  (Leach),  established  at  the  expense  of  the  genera  Inctehua 
of  Fabridus,  and  Maeropua  of  Latreille.  M.  Milne-Ekiwards  observes 
that  it  is  very  remarkable  for  the  general  form  of  its  body  and  the 
excessive  length  of  the  feet;  and  states  that  it  presents  in  an 
exaggerated  manner  all  the  distinclive  chamcten  of  the  family  and 
of  the  tribe  to  which  it  belongs. 

It  has  the  carapace  nearly  triangular,  and  not  covering  the  last 
ring  of  the  thorax ;  rostrum  styliform  and  of  enormous  length ;  eyes 
large  and  not  retractile ;  internal  antennae,  when  folded  back,  following 
the  longitudinal  direction  of  the  body;  first  joint  of  the  external 
antenna  very  long  and  completely  confounded  with  the  neighbouring 
parts  of  the  shell,  the  second  inserted  at  a  considerable  distance  in 
front  of  the  orbits  and  below  the  rostrum ;  epistome  much  longer 
than  it  is  wide ;  thud  joint  of  the  jaw-feet  nearly  triangular,  and 
carrying  at  its  external  angle  the  succeeding  joint,  which  is  veiy  much 
developed.  The  sternal  plastron  as  long  as  it  is  wide,  but  very  much 
narrowed  between  the  fint  pair  of  fee^  which  are.  very  slender  and 
extremely  long,  but  less  than  any  of  the  rest;  the  length  of  those  of 
the  second  pair  equals  nine  or  ten  times  the  length  of  the  post-frontal 
portion  of  the  carapace;  abdomen  in  both  sexes  composed  of  six 
joints,  of  which  the  first,  which  is  very  much  developed,  and  as  long 
as  it  is  wide,  occupies  the  dorsal  surface  of  the  body,  while  the  last 
is  formed  by  the  soldering  of  the  sixth  and  seventh  abdominal  rings. 
(Milne-Edwards.) 

The  species  are  found  on  the  ooasts  of  America  and  of  the  AntUlesi 
as  far  as  is  at  present  known. 

L.  aagiftaria,  Leaoh  {Cancer  aeUeomta,  Herbst. ;  Inachua  aagiUariua^ 


M  UACROPOHi. 

UiS  ucond  joint  of  tbeia  uiteniue  ia  ehart,  and  plw»d  Dear  the  edge 
•f  the  rortrum  ;  the  third  uid  the  fourth  jointa  are  veiy  email 
Epietome  raej  little  dereloped,  and  much  wider  than  it  is  long ;  the 
Uurd  joint  of  the  external  jsw-feet  is  uearty  aqvinre,  ii%htlr  dilated 
ovtmrdi,  and  rather  deeply  notched  at  the  intenul  and  anterior 
•ngle;  eternal  plastron  nearlj  circular;  Uie  anterioi  feet  weak  and 
Tory  amaUi  not  more  than  once  and  a  half  of  the  length  of  the  cara- 
pace ;  the  hand  nearly  cylindrvsl;  the  eucceeding  feet  Teiy  long, 
Uiough  not  always  equalling  those  of  the  Egtrire,  uender,  and  cytin- 
driol;  their  terminating  Joint  long  ettd  styliform;  the  second  pair 
fiom  twice  to  Uirice  u  lon^  as  the  poet-frontal  portion  of  the  carapan^ 
■od  the  lucoeeding  pain  dimiaiebing  progreBaiiely.  The  abdomen 
Tariei;  aometimss  only  fire  distinct  joints  are  to  be  detected  in  that  of 
the  feinale  ;  sometimee  there  are  saven,  sa  in  the  male. 

U.  Hilaa-Edwaida,  who  gives  the  specific  character  here  etated, 
dMerrei  that  the  i>MsteiE  bear  thegreateet  analogy  to  the -^rervc,  and 
wtahliih  the  passage  between  those  Macropodida  and  Libinur  whioh 
belong  to  the  tribe  of  itaiiada.     rUAnDAj 

The  epeeiea  an  fomid  In  the  Indian  Sesi. 

J>.  Jtmmii,  whose  loeality  ie  unknown,  Ls  giren  aa  an  example. 


(Uilne-Edwirds,  Sitleire  ilTaMrtUe  da  Onutaelai  Bell,  BritiA 
Stalk-^ed  Onalaeia.) 

UACRO'POMA,  a  genni  of  Fiwil  Fiehes,  proposed  by  Agaaaix. 
The  apeeiea  belong  to  the  Cietacoous  Strata. 

KACBOPTEBUS.    [DvoEa.] 

If  A'CROPUS,  tlie  adentiflo  name  for  the  Kangaroo*.  [Uabsu 
naiA.]  The  term  is  alio  need  by  H.  Latreille  to  designate  a  gonni  of 
Kiohyonme  Decapod  Ciustaoeana.    fUaoBOFODlnx.] 

KA(3tORHAlIPHU8.    (SooLOPAom^] 

UACRORHlHUa    [pHoaukB.] 

HACROSBinUS,  a  ganns  of  Foaol  Fidies,  propcmd  by  Aganiz. 
From  the  Oolite. 

HACROURA,  m  HACBU'RA,  the  sdanUao  name  for  that  eection 
of  CniaUoeani  which  haTa  the  Bbdomen,  uaoaUy  called  the  tail,  long, 
tn  oantndiitinotion  bam  that  section  {BnuAftiray  which  have  the 
tail  ahdrt  The  Common  Lobetec  is  an  example  of  a  Uioniroaa 
Omtacean,  and  Ibe  Common  Cnb  of  a  BnobyurooB  Cniitaoean. 

[CRDBIaOKA.] 

MACROZITS.    [Somsisj  . 

MACTRA.    [CosoHiCBA.] 

HADATEDa.    [Chuboit 

HADDBR.    [Rdbii.1 

HADLA,  a  genus  of  Booth  Ameriaa  Herbacaotii  Pkntt  belonging 
to  theiwttu«lorderaiinpMite,<}nBor  tbeipadcaof  which,  if.  lativa, 
k  of  nine  for  the  oil  yielded  bj  Its  leeds  apon  preBsare.  The  genua 
fonna  the  type  of  Jffuftes,  a  dlTirion  of  the  SMedonldeouB  Tribe  of 
Db  Candoll^  and  is  distingoiahed  among  tta  eongenen  hj  ito  roundish 
I-nwed  involnor^  the  bracta  of  which  an  keeled  and  niTdop  the 
graim,  by  a  plane  receptacle  palnoeous  at  the  margin  and  naked  in 
Uia  middle,  and  by  its  bald  acbenia,  whioh  have  four  or  five  an^ea, 
and  taper  to  the  base.  it.  laiiva,  which  forma  the  only  apeciee,  is  en 
upright  hairy  glandular  viscid  Chilian  annual,  with  oblong  entire 
Ittve*,  half  amplexieaul,  opposite  at  tbe  bottom  of  tlie  atwn  and 
ailleniate  at  the  top ;  the  flower-heada  an  ncemoee,  and  the  flowen 
Mla-yellow.  It  has  long  been  cultivated  in  ChUi,  and  appaiectly  in 
CalifoRiia,  for  the  aake  of  ita  oil,  irtiich  ia  of  excellent  quality.  It 
haa  alao  attnoted  attenticn  in  Europe  in  oonaequeace  of  Mr.  Boaoh, 
the  Euperinlendentof  thegardensof  thaEingof  Wlirtemberg,  having 
■oeeeiafally  onltiraled  It  in  Germany  on  a  large  Bcal&  Hefonnd  that 
M  oompaiad  with  rape  and  popplea  Uia  amount  of  oil  yielded  p«r 
Qmnaa  acn  waa  aa  followi  :— 

Rape  yields  240  lbs.  of  oil  per  Qerman  aore. 
Poppiea  yielde  36i  lbs.  of  oil  per  Ocrman  aore. 
Hadia     yields  443  lb*,  of  oil  per  Oeiman  aore. 

Thia  aQ  does  not  congeal  at  IS*  below  leM  of  Bdaamnr,  bnt  only 
baeraneaalitUeleiBfluid,  which  makes  it  a  valu^jle  material  foe  ke^  I  i 
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ing  machines  In  order.  The  seeds  an  sown  in  Oetober,  and  from  four 
to  six  pounds  an  nqnired  per  aore  (Oennan).  The  crop  ta  of  the 
easiest  mansgement,  and  the  only  precaution  to  be  taken  by  the  culti- 
vator, which  itiaimportanttonotIce,iathattheBeedsmu>tbethraahed 
ont  aoon  after  the  crop  Is  cnt,  otherwise  the  glatinoua  alalks,  when 
heaped  up,  ferment  and  ii^nre  the  seeds. 

{Oardener's  Stagaimt,  ftbreh,  1S39,  n.  US.) 

MADOQDA.  jANTiLOFxa.] 

MADRASTR^A.  This  name  is  given  by  De  Blainville  to  a  nib- 
aection  of  the  Hfndrephylliaa,  including  Atlraa,  SiAimuttaa,  Oculina, 
and  SranAailrcea,  He  attaches  but  little  importance  to  it  si  a 
division.    [Hadbefbtluixa.] 

UADREPBTLLICEA,  the  flret  section  of  (he  Stony  ZoamOariajot 
De  Blainville,  who  styles  the  other  section  of  this  family  of  Zoantiaria. 
Madrepoma.  [Uadbefobaa.]  The  Linn  son  genus  Jfodniponi  included 
nearly  oil  the  spedss,  and  obviously  required  analysis,  the  more  so 
that  geological  natuialiela  referred  to  tbe  same  genus  a  vast  number 
of  prvvionsly  unknown  forms,  and  thua  encumbered  recent  and 
impeded  fossil  KK^ogy,  and  prevented  any  right  notion  of  the  sucoeasive 
forms  of  EOophytio  ^e  on  the  globe. 

Solander  propoeed  soms  useful  divisions  of  this  unmanageable  genue, 
derived  fivm  the  growth  of  the  coral.  Lamoiek  eatabliahed  many  im- 
portant genera,  espedally  characterising  some  foaoilgronps.  Lamourouz 
alio  labound  to  improve  the  classification.  Ooldfoss  baa  mice 
described  additional  fossil  groups ;  and  H.  Da  Blainville  ba*  r*- 
organiaed  the  laboun  of  his  prsdeoessorr,  vrith  a  apeeial  regard  to  the 
■OR  animal  parts  figured  and  dMOribed  by  Leaueur,  Quoy,  Oaknard, 
and  other  vojigeta. 

The  MadTt^q/Uiaa  of  this  writer  seldom  aoquire  that  highly  ramose 
figure  which  belongs  to  the  Lamarckian  genera  Jf(idr(7ior^i>DriUat»rB, 
jtc. ;  thej  an  furnished  with  cells  of  varioos  figun,  always  how- 
ever radiated  by  lamellM,  vrfaich  are  frequently  numerona.  Then  is 
no  general  distinctive  character  of  the  soft  parte,  or  '  polypi,'  as  they 
have  naually  been  tenned.  The  following  are  the  principal  genera  of 
thia  group : — 

Ofeloliia  (fossil). — Animal  unknown ;  solidified  by  a  calcareona 
polypidom,  of  a  abort,  simple,  orbicular,  or  elliptical  figure,  fiattcned, 
and  marked  with  oauoentrio  linea  below,  oonvei  above,  with  a  great 
number  of  very  fine  entire  lamellte,  convergent  to  a  sublacuaoaecent:*. 

Lamsrck  founded  the  genns ;  Ooldfuss  includes  it  with  the  Fvnffiir. 
Only  fossil  species  arc  known  ;  they  occur  in  the  tertiary  end  upper 


eeeimdnry  strata  chiefly.    Mr.  Lonsdale  notioea  i' 


a  tlie  Silurian 


0.  tnmimaiU  (Madrepem  parpila,  Ijnn.)  may  be  taken  aa  an 
example.    (Ooldfuss,  tab.  14,  fig,  4,  a,  b.) 

Arabia. — Animal  gelatiuona  or  membnnon^  generally  aitttple, 
depteesed,  orbicular,  or  oval ;  mouth  superior,  tnnaVenB  in  a  larga 
diso,  which  is  covered  by  many  thick  drnform  tentaoula ;  the  disc  la 
eolidifie'd  internally  by  a  calcareous  solid  polypidom,  of  a  simple  figure 
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There  are  iboat  cine  leeent  (moatlj  bom  lodum  SsuJ,  and  m  nuuiy 
foaail  apeeiea.  Da  BlunTille  amngei  them  in  three  gmupe  :  ninple 
and  ciniulw;  nmpla  and  comprened ;  complex  uid  oUoiig. 

The  uumil,  kcoorditig  to  Quoy  and  Oaimud,'  u  very  lUie  th&t  of 
CbryopAyUia ;  it  ooTen  the  upper  fane,  and  ratunu  OTer  the  lover, 
■o  that  tite  whola  polypidom  u  inteniaL  H.  Stutohbun  hu  deacrilMd 
tliA  ffmwttt  of  thim  ami  in  the  *  LimMan  Tmruafrtioiu. 


MoaUiraltia  (fouil).— Animal  imknown  ;  lolidified  b;  ■  calcu-eoiu 
polypidom  of  lub-cooical  or  pyriform  flgure  (flied);  transversely 
wniiVled  below;  solarged,  excavated,  and  lamellato-radiate  above. 
From  the  Oolite  of  Ctin.  Qoldfiua  refers  it  to  AnlAophyltun  of 
Schweigger ;  and  De  Blainvilla  says  it  is  cloaely  allied  to  Oydolita. 

M.  caryophfUala  (Lamx., '  Zo<^'  t.  TS,  figs.  S-10)  i*  an  examjile. 

i'otipAytfia.—AiiimBla  □umeroua,  oonfiuent,  with  a  rather  prominent 
mouth,  lobed  at  the  mu^j  numeioua  t«ntacuU,  not  round  the 
mouth,  hut  scattered  uii  the  surface  of  a  fleshy  part,  wbioh  entirely 
envelops  and  incloses  a  calcareous  solid  polypidom,  ivhioh  is  a  free 
oval  alongated  plate ;  above  rather  convex,  and  covered  with  lamellar 
tidge^  which  are  denticulBtsit,  prominent,  very  slender,  and  tranaverse, 
but  vrithout  stellifonn  disposition  i  below  rather  concave,  and 
roughened  by  cloB»4et  tubercles. 

^e  whole  mass  is  trea  on  the  sea-bed. 

Fwigia  lalfOt  of  I^marck  ('  Aotioologic,'  pL  £2,  fig.  1)  belongs  to 
this  genua. 

AnthojihyUiaa Animal  unknown,   contuning  a   oakareons  polypi- 


□eludes  fossil  spedes  tem  i 
fectly  distinguished  from  Tarbinolia  unless  the  i 
were  all  free,  which  is  at  leo^t  doubtful 
A.  GuettUTdi,  Qefr.,  is  an  eiample. 


an^  appears  imper- 
~'~s  at  that  genua 


ISiriinoIia.— Animal  simple,  conical,  ribbed  extemoUj  wHb  larger 
and  smaller  ribs ;  terminated  above  by  a  mouth  begirt  with  numerous 
tentacula,  end  aalidiSed  by  a  calcareous  polypidom  whioh  is  free, 
ooDical,  farrowed  eit«n>allr,  attennated  to  one  extremi^,  enlarged  at 
the  other,  and  ending  in  alarge  shallow  radiated  oelL 

Host  of  Um  species  are  fossil :  they  oocur  in  rocks  of  all  i«ea, 
partionlar  nwie*  belongiug  to  each ;  but  if  the  genus  is  not  very 
obaonrely  ehancterised,  the  use  of  the  term  ie  not  very  accunts. 
According  to  De  Bloinville,  the  recent  T.  amicorvm  has  tweoty-fouc 
libs;  bat  this  cumber  is  eioseded  vastly  in  some  of  the  fosul  ipeoise 
refened  to  the  genus ;  and  in  othenUureare  fewerthantwenty-fcur. 

Difleetamm  of  Ouldfuss  is  a  comprused  TWitnoIid,  aocoraing  to 
DeBUinville. 

T.  BmKoDHii,  Bl..  from  the  South  Seas,  may  be  taken  as  an  example. 

T.  bortali*  snd  T.  miUcfuna  are  found  in  British  seas. 

TurbiMioptit  (toasil).— Animal  unknown,  acUdifieil  by  a  caloareous 
polypidom,  of  a  simple  turbinated  figure,  and  fraa.  Thia  poljpidnm 
is  loconoae,  fomi^ied  above  with  radiating  lamella,  nnitol    '     ' 
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Saremnla. — Animals  unknown,  contained  In  oella  at  the  end  of  lan( 
aylindrictl  tubes ;  cells  lamelliferons,  stelliform ;  tube*  striated  exter- 
nally, parallel  to  the  axia,  united  by  a  oellular  ttansvarsa  man  into  • 
Bolid  calcaraou*  polypidom,  whose  upper  and  nndar  surfaces  are  plan* 
and  paralleL 

This  genus,  establlshad  by  lAmorok,  indudes  both  recant  and  fossil 
BpecieBL  It  eeems  to  bear  the  same  relation  to  CaryijAyBia  that 
certain  tubular  AOnxa  bear  to  the  ordinary  forms  at  that  genOL 
There  is  ua  Bufflcieut  reason  far  the  oonjecture  of  De  Blainville,  that 
LithoitiDtioa  of  Llwyd  should  be  referred  to  this  genus :  it  haa  mot* 
resembhuioe  to  the  following  group,  vrith  which  indeed  De  Blunvill* 
has  joined  it. 

CoUtBmaria  (foaail). — Animals  unknown,  ooatoined  ia  shallow 
mulli-rodiate  stellifona  oslls,  at  the  ends  ot  priamatia  tubes ;  tubsi 
itdguoas,  more  or  leu  parallel,  fornung  by  their  union  a 


solid  thick  calcareous  polypidom. 

This  is  a  genus  of  Qoldf^u 
Strata. 


This  is  a  genus  of  Qoldfuss,  eatahliidted  on  fosalls  of  tb*  ^uuItloB 


Stylitui  (foeail).— AclmoU  entirely  unknown,  oontainod  in  ndiaUd 
oella  at  the  end  of  long  oylindrioal  vartjcal  tubes;  tubes  ftimished 
internally  with  diitinot  lainetUc,  whioh  radiate  from  a  nlid  more 
or  lesa  .prominent  axis,  and  ore  tmiled  by  a  aellnlar  mass  so  oa  to 
form  a  stony  poly|ddom,  more  or  less  astwidod,  thiok,  and  »ohin«t«J 

A  genns  of  Lamarek  (originally  named  PoKitularin  by  him),  which 
includes  perik^pa  only  one  species.  The  promlneDt  axis  occurs  how> 
ever  in  aeveni  madreporio  foaaili  not  usually  referred  to  this  genils — 
as  certain  CyaAopkffia  ot  Qoldfuss.  Sarcinula  iMnoidta  ot  this  author 
is  ranked  by  De  Blainville  as  a  Stytina. 

Cbfenipora  (fossil), — Animals  unknown,  oontained  In  tabular  oell«  j 


ipoaed  of  vertical  ai 

TVttpora  tataailala  of  old  writei*  ii  the  type  of  this  Lamarokiaa 
genu^  wliich,  with  aome  surprise,  we  found  to  be,  as  De  BlaiDvilla 
states,  really  a  lamelliferous  ooroL  He  draws  this  infannee  ft«u 
examining  a  fine  specimen,  at  Bonn,  of  C.  ttekaroida,  whioh  he  oaO' 
^ers  the  only  moica.  It  is  peculiar  to  the  TnuLdtion  Bocbs  thongk 
not  perhaps  to  om  Silurian  System. 

"      '-    '•    (Lamarck ;  Ooldfusi,  t  36}  is  an  example. 


in,  inclosing  between  their  united  edges  vertical  lines  of  poras  or 
calls. 

.  H.  Lamouroux  deseiibea  thia  genus.  It  has  been  since  adopted 
by  Ur.  Lonsdale  for  specimenB  which  occur  plentifully  in  strata  below 
Old  Itod-Sanditona.  ('Silurian  Syitem,' by  Uurchisan.)  De  Blainville 
q>pean  to  think  it  ihould  be  reunited  wiui  TurbiniJia,  but  he  hod  not 
examined  the  ipecdmens  noticed  by  Iismouroui. 

T.  ockracea.  Lamouroux.     '  Qen  des  Polyp.,'  t.  S2. 

Ctnyopkjfllia. — Animals  aotiuifonn,  nibcylindrical,  provided  with  ■ 
simple  or  double  crown  of  ohort  thick 
perforated  tentaoula,  which  project  from 
tke  surface  of  stars  or  cyliudrioonical 
cells;  cells  furnished  with  radiating 
lomelljs  intenully  complete,  externally 
striated,  and  aggragatAd  into  a  solid 
conical  polypidom,  fixed  nt  the  base. 
The  spemes  ore  grouped  according  to  tho 
■imple  or  fasdoulated  character  of  the 
msH.  There  an  both  recent  and  fossil 
examples  of  each  group. 

Lamarck  ia  the  author  of  this  genus. 
diBtinguisbing  it  from  Tttrbinolia  aud 
Omiina.  He  bas  bean  followed  by 
nearly  all  zoologist;  bnt  Qoldfuss  has 
reunited  Carj/ophgUia  ami  Ocutina  into 
hi>  genua  Litiiodmdron.  I 

C.  Oyatkui  (Ellis  and  SoL,  t.  3B,  f.  T) 
IB  an  azomple.  It  has  ocourred  in  the 
British  seas. 

Bhrsnbeiv  dividee  this  genns,  and 
fotm*  the  fiAlowing  new  onesj — 


ChtysiditilUa  (VMfaH^ 


Fischers  guns  Maigiila  is  identiosl  with  Oattmipon. 
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Bsringopora  (toaal). — Animali  nDknown,  oontuned  in  long  mb- 
flaiuotu  tubulu  vertical  oeUa ;  openiiis  af  tba  oUi  round,  termiotl ; 
uameraiu  Bmall  horizontal  tubuli  bnnch  oS  fram  tlis  catli,  and  unite 
t?  anaitomou*  the  wholo  ramiGed  mau  into  one  polypidom. 

Ooldfuu  u  the  author  of  thii  gODUi,  the  apflciea  of  which  vers,  bf 
older  writen,  alwBTB  nuked  ai  Tubipora.  In  our  own  euminationi 
of  SvringBpom,  from  the  Carbooiferoiu  Limestone  (S,  ramttUua  (t), 
GoIdAui).  we  hive  bad  naMn  to  think  the  interior  of  the  tube*  had 
formerlj  been  radiated ;  but  Uie  tnoea  of  the  lamelhe  are  never  clear, 
or  even  certain.  The  apecies  belong  to  Silurian  and  Carboniferous 
ttoeka  cbieflj,  perhape  not  eicluiively. 

&  vtrlittllata  (Qoldfuu,  t.  35,  f.  6 ;  S.  gaaeniata,  Pbillipi,  '  GeoL  of 
Yorkibirp,'  il  t  2,  f.  1)  ma;  be  taken  as  an  example. 


DmdnfhyUia. — Aniniali  actiniform,  furnished  with  a  great  nambw 
af  biSd  tentacolat  in  the  midet  of  wbioh  is  a  polTgonal  mouth ;  the 
eells  oontalning  the  animala  are  nther  deep,  and  ndiatad  by  nu- 
menmi  prominent  lamella ;  the  polypidom  which  theie  oompoae  is 
widely  attached,  arboresoent,  striated  externally,  lacunote  inter- 
nally, and  tranoata  at  the  extremities.  The  speciei  are  both  rooeat 
and  fouil. 

D.  roMM  (3oL  and  Ellii,  t.  3S)  is  an  example. 

LoUipkjiUia — Animals  aotiniform,  fiimiihed  with  njiBiiy  nlindiical 
tentacala ;  oelli  oonioal  (sometimes  elongated  or  ainnous),  with  a  aub- 
drcular  opening,  iMiniato-lameUifsrooi,  terminating  tbe  few  branohea 
of  the  polypidom,  which  is  fixed,  of  a  turbinated  shape,  externally 
striated,  and  internally  lacundse. 

The  ipaciea  were  included  in  Lamarck's  genns  Caryopkj^ia  ;  the 
fowl  ipeoies  are  chiefly  from  the  Oolitio  Formatdon. 

h.  Gardut  {Coiya^yUia  Cardimt,  Lamarck)  is  an  example. 

JfaanilrHii). — Animals  more  or  less  conflasnt,  in  one  surface,  in 
long  ainnous  series,  having  each  a  distinct  mouth  and  lateral  aerie*  of 
very  short  tentacula,  oontainad  in  shallow  cells,  which  are  not  really 
separate,  but  form  bj  their  lateral  union  sinuous  valleys ;  theae  volleys 
are  fumiahed  on  eaoh  side  of  the  mesial  line  with  tranaverse  sub- 
parallel  lama1ls<,  ending  against  ridges  which  separate  the  valleys ;  the 
whole  caloaraona  polypidom  is  fixed,  aimple,  turbiniform  when  young, 
and  ^bular  whan  old. 

TMs   genua,   eatabliihed   by  Lamarck,  is  universally  adopted  by 


■oopbytoTogists.    The  recent  spsdee  belong  to  tbe  Indian  or  SoaUi 
Atlantio  seas.    The  fosul  apecisa  erg  few,  and  i 
Oolitio  Formation. 


1  ohiefiy  belong  b 
M.  dadtdaa  (EUia  and  SoL,  t  40,  1 1)  may  be  taken  as  al 


HADBBPHTLLKBA.  sm 

DieLyofkflUa  (fosril).— Animals  unknown,  contained  in  polygonal 
rather  irrerular  cells  of  ■  considerable  use ;  cells  separated  by  parti- 
tions denticulated  on  both  aides ;  the  otlcareooa  polypidom  whicb 
results  is  fixed,  deeply  reticulated  on  the  surface,  and  encmsta  other 
bodies.    The  bsea  of  Uie  calls  is  finely  tuberoulated. 

The  best  marked  species  is  D.  relimfalo,  which  is  found  in  tbe 
chalk  of  Maastricht.     Qotdfuss,  t  21,  fig.  S. 

j^jrarKio.— Animals  wholly  unknown,  oonbuned  in  oells,  whidi 
often  appear  incomplete  or  confused,  and  sublameUar  intenully  :  they 
constitute  by  their  union  a  stony  polypidom,  fixed,  fonned  of  flattened 
fatiaceous  irregular  eipanaioni,  stellifsrous  on  one  side  only. 

Tbe  recent  species  are  not  numerous.  We  receive  them  from  Uie 
Indian  Ocean  and  the  South  Sea,    Ooldfoas  ref^  some  foaailj  to  this 

A.  tuevOata  (Ellis  and  Sol,  t.  i2,  f.  I,  2)  is  an  example. 

TridacophyUia. — Animals  actiniform,  oanfluent,  very  depRoed, 
enlarged,  and  attenuated  to  a  finely  crennlated  edge ;  mouth  central, 
a  litUe  tuberculous,  but  without  tentacula;  cella  deep,  irregular, 
faliaceous  in  the  borden,  laroellato-radiate,  and  dentionlata  vrithin, 
eiteraatly  and  irregulady  stristed ;  the  polypiferous  mssa  thus  formed 
Is  calcareous,  foliaceous,  not  porous,  striated,  turbinated  and  fixed  at 
the  narrow  part. 

Lamar«k  inoluded  the  principal  speoiei  (7*.  LattVioa)  in  hts  genos 
Pasaaia  ;  another  he  named  Eiplanaria  a»pvii. 

T.  Laclima  (Ellis  oad  SoL,  t.  61)  is  an  example. 

MoniictUaria. —  *"'•"''■  unknown,  contained  iu  cells  imperfectly 
drcumscribed,  sometimes  even  oonfused  or  confluent :  the  lamellM  ot 
these  cells  are  very  protnlnent,  very  distinct,  rather  numeroni,  and 
diverge  Aiim  a  tubercle ;  the  union  of  the  cells  is  marginal  and  in  one 
surface;  the  polypidom  is  calcareous,  rerj  laeunosa  and  polymor- 
phous :  sometimes  it  encrusts  other  bodies,  is  sgglometated  into  a  heap, 
or  spreads  in  sinuous  expansions,  striated  eitenially. 

This  genua  of  Lamarck  is  supposed  to  be  idendiul  with  .ffydnopers 
of  Fischer.  The  recent  epecie*  are  from  the  Indian  sess.  Mi.  Lonadsla 
refers  a  fossil  species  of  the  Silurian  system  to  this  genua. 

X.  exaa  (SoL  and  Ellis,  t.  4B,  f.  3)  may  be  token  as  on  example. 

Pavonia, — Animals  without  tentocula;  the  cells  which  contained 
them  confluent,  conical,  small,  rather  oblique,  furnished  with  many 
very  dose  IsmelliB  disposed  irregularly,  though  sometimes  in  seriea ; 
the  polypidom  thus  composed  is  solid,  fixed,  running  into  various 
ag^omerationa  and  expansions,  with  sliarp  edgea. 

The  recent  species  are  from  the  East  and  Weat  Indian  aeas.  Til* 
few  fossil  species  are  from  Trsnaition  nnd  Oolitio  Formationa 

P.  boUHjornU  (EUts  and  SoL,  t.  32.  f  3, 4)  is  an  example. 


J^otweid  Mitifcrmit, 

Tbe  following  genera,  namely,  ilslnra,  Eehijuutraa,  Braiidtatlnat, 
and  OottUma,  are  grouped  by  De  Blainville  under  the  sub-sactionsl 
title  of  Madrattraa  :— 

Adraa. — Animals  short,  more  or  less  ojlindrical ;  month  rounded, 
placed  in  tbe  mldat  of  a  disc  covered  with  few  and  rather  short 
tentacula ;  cells  shallow,  lamelloa  radiating,  and  forming  hy  ttieir  union 
a  fixed  polymorphous  polypidom,  which  often  encrusts  other  bodies, 
or  is  agglomeisted  on  itaelt  This  great  genus  is  divided  into  the 
following  sections. 

Section  A.  .iitifroicia  of  Quay  and  Oaimard. — Sban  ronnd  and  often 
disjoined. 

A.calyeiiiairU  {CaryopkiUia  calycidari*  t>t  Iiamarck), fitmi  the  Medi- 
terranean, is  an  example. 

Section  B.  Heandrinifonn  AjCkbie.^  Stars  distinct,  nnaqual.  oblong, 
more  or  leea  diluent,  forming  snerastiug  or  agglomerated  maasne 

A,  Uva  may  be  token  ■■  an  example. 

Section  C.   Otmmulraa Stan  circular,  very  distant,  jaominant, 

and  farming  encrusting  masses. 

These  an  ohiefiy  fossa 

A.  Laeaiiana,  Defr.,  from  tbe  Oolite  of  Bessnson,  is  an  example: 

Section  D.  Tidmtlraa. — Calls  tabular,  vertioal,  more  or  leas  distant, 
with  a  round  opening,  the  edges  being  hardly  prominent^  and  radioted 
by  a  moderate  number  (IS  to  24)  of  complete  lamellA  This  aacUoa 
indndea  many  recent  and  fossil  speoiea. 

A.favtolata  (Ellis  and  SoL,  t.  GS)  m^  be  taken  ■•  an  azampls- 

The  animal  is  described  by  Quay  and  OaimanL 
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Bsotion  E.-~C«11>  roundlili,  sppioslmite,  •om«tjnm  irreguUr, 
nthsr  BhaUow;  Qie  lamsllB  Tgi7  dutmct,  outdng,  aomplels,  uteniM 
over  th«  Toundad  intention ;  m*«  encmatiDg  or  ■gglomentad. 

J.  AiunuM  (EUlit  Mid  Sol,  1  47)  U  od  example. 


MADBBFO&SA. 


with  namaioui  Tsiy  Una  UmeUte,  nuUMmg  irom  Ml  emnteil  oentie,  i 
uid  eonttiiued  to  meet  or  aveu  to  join  thoae  of  neighboaring  oalla.        I 

A.  tidena  (EUis  and  SoL,  t.  4S)  mar  be  taken  m  ui  rxunpls.  { 

The  fonil  apeoiet  are  nuuerau*,  espeolkllf  in  Uia  latat  SMMuluy 
ud  Tertiu;  Rockt.  I 

DeBluDiille  nakesuTentlgrDapaor  them  according  to  tliatiuiiiier  I 
of  their  growth.  [ 

Section  O.  IHpiulraa.—Of  ■  globular  figure;  cella  poBnmd, ' 
infondibulifoTti],  lub-poiygaDal,  coiitiguoui,  mtii  eammon  p«rtitioni, 
which  are  eiented,  luloated.  and  «obiaulated  ou  the  edgei. 

A.  diptatta  (Luouok ;  Madr^mra  /amua,  Ellii  and  SoL,  t.  £0)  ii 
UI  azample. 

There  ue  fonil  special  in  the  Seoouduy  and  Tartiar;  Stntta. 

Section  H.  MonloMtraa.— In  thick  muHB  oonipOMd  of  tubular 
oella,  wliich  aoqnire  a  poljgooal  figure  from  juxta-|>odtlon ;  their 
edgei  not  prominent ;  the  cavity  not  dee^,  funuahad  witli  nameroua 
lamellB  united  to  a  lolid  praminant  axii.  The  known  apaoka  are 
fouiL 

Becticnl.  ^atofCroa.— In  a  tUck  maaaoompoaadof  largapoljgoaal 
eioaTHted  oella,  plurindiate,  depraued  in  the  oanlre,  and  hollovad 
toward*  the  maigin.  {AcennUaria  of  Schwaigger;  C^athophfUum  of 
QoldfuB.) 

Qoldfun'a  gmerio  name  ta  much  employed  for  foadli  of  the  SHurian 
Bocka. 

Recent, .itfroa  magnifca;  Indian  Sea;  FoMJl,  A. Bailka,  Ds  BL 
(J.  Awimai,  Linn.)  are  eiamplea. 

Mr.  Lonidale  haa  proposed  a  new  genus,  allied  to  CmtlMfhsUmm  ; 
and  from  its  vesicular  internal  itmcture  oaUa  it  Cj/^figUum,  From 
the  Siluiiau  Bocks. 

Section  K.  StnuBbiutraa. — In  oortJciform  maaaea  oompoaed  of 
infundibulifbnn  polygonal  radiato-lsmelliferoui  cella,  wbioh  are 
proliferous,  or  succeed,  one  another  vertically.  Ooldroia  calla  the 
group  SromtoiUi.     Ita  diatiQctneu  is  doubted  by  Da  HainTille. 

Slnmbodf  penlagoaut,  QoIUfuss,  foaail,  in  the  North  American 
hmeatone,  may  be  teken  as  an  example. 

Section  L.  CeUattrtta. — The  speciea  of  this  group  differ  from  the 
Difiattraa  principallf  by  the  fineness  of  their  radiating  bunelhe, 
aud  by  a  pecnliar  cellular  structure.  The  fossil  species  are  found  in 
Tertiary  Strata. 

A.  inttrla  (SoL  and  Ellis  t.  47,  3)  is  nn  example. 

In  concluding  bis  examination  of  the  great  genos  Ailnwa  (which 
inoludaa  Bp*eral  other  genera  adopted  by  Ooldfusa,  Schweigger,  te.), 
De  Blsinville  acknowledges  the  probable  imperfection  of  the  arrange. 
ment  above  given,  and  notices  the  transitions  which  it  preesnta  to  the 
geiierio  groups  of  OartopAi/llia,  Paroina,  OetUima,  fta  Pertiqw  ontil 
the  relMion  of  the  laoielUfecoua  oells  to  their  contained  polnu  is 
known  from  a  very  general  ioTestigatjou  of  recent  typsH,  soolcgHts 
will  do  wisely  not  to  propose  new  gensra  &om  iU'underatood  specimens 
at  ancient  oonJs. 

Echinatlrxra. — Animata  unknown,  contained  in  nised  cells  which 
are  strongly  radiated,  rather  irregular,  echinuUtsd,  and  oomipy  only 
the  upper  surface  of  the  coral.  The  mass  is  either  fixed  or  free, 
expanded  into  a  lobsta  or  reSexad  plate,  internally  eohinated.  Striated, 
but  not  porous  externally. 

Part  of  Explanaria,  Lamarok,  is  included  in  this  new  group,  U 
well  as  Bthirwphora  of  that  author. 

K  ringau  (I«inarck)  may  be  taken  aa  an  eiampla 

,SrancAailnca.~-AaimaU  unknoirn  ;  the  cells  which  eont4uned  them 
are  of  a  cylindrical  figure,  channeled  internally,  promi 
from  the  gsneiBl  mass,  and  united  into  a  ramoaa,  oylindrical, 
eoraL    Only  ooe  apedea,  B.  Undata  (Qoldfuss,  t.  8,  t  7);  bont  uie 
Jura  Limeatona,  Snabia. 

OnJiiuL— Animals  unknown,  contained  in  legnlar,  round,  tadiated 
cells,  more  or  lea  prominent,  and  scattered  on  Um  furfac*  of  a  solid, 
compact,  arbotesoent,  fixed  polyiddom. 

Lamarck  ealablished  the  genus;  Sobwelggerhas  united  it  to  .i><i-«a, 
and  OoIdfuM  to  Oarfopk]iUia. 

0.  axaiaru  (EUii  and  SoL,  1 18,  f.  G)  is  aa  example. 
0.  pnUfo-a  baa  been  taken  in  Zetland.    [PoiiTnraBA.J 


OculiKa  txillarit. 

XABREPOR£A,  the  second  section  of  the  Stony  ZoanAaria  of  De 
BlaioTille,  snd  placed  by  him  after  Madrtphylliaa.  {HADKEFaTUJaA.1 

The  corals  of  this  aectjon  are  generally  arborescent,  with  small 
partially  lamellifsrous  cells,  snd  oonttantly  porous  in  the  interstices 
and  waUs  of  the  cells.  This  last  is  the  moat  important  ohsmoter. 
The  Lamarckian  genus  Madrtpora  included  many  of  the  genen  of 
De  BlainTiUs. 

DeiUifora. — Animsls  unknown ;  cells  deep,  circular,  mammillated, 
furnished  with  10  dentiforin  lameUie  prominent  toward*  the  marginf, 
aeattered  inthepolypidom.  which  is  compact,  expanded,  ita  pertaanaa- 
tomoBing  together,  and  echinulated  with  stroo;;  intaistitaat  tubercles.  ' 

The  spede*  are  ranked  with  Osvlina  by  Ehrenbeig  and  earlier  anthon. 

D.  Virginia  (£lUs  and  Sol.,  t.  36)  may  be  taken  as  >a  exampla. 


a,  ins(nll(d ;  i,  leeUDB  cI  tkt  IsmsUibteai  se 


mammillary.  internally  sulcatad,  and  irregularly  scattered  on  the  surfsca 
of  the  polypidom,  which  is  extremely  porous  and  echinulated,  enlarged 
into  tlun  sipandons.  Ailraa  myriopklhalma  of  Lamarck  belonga  t« 
this  genus. 

Siilsrcpora.— Animals  unknown;  cells  deen,  immersed,  circular  or 
sub-heiagonaL  with  six  deep  notches  at  the  border,  and  a  prominent 
central  axis,  insularly  dispersed  on  the  arborescent,  pslmated,  finely 
granulated,  but  not  porous  polypidom.  Several  of  Lamarck's  Ptriim 
are  placed  in  this  group.    S.  digilata  is  an  example. 

Aylopom. — Animals  unknown ;  cells  with  few  lobes  at  the  circum* 
ferenoe,  internally  striated,  with  a  pistilliform  axia,  irregularly  aggre- 
Rated  into  an  arbcreaeent  or  subpalmated  fixed  polypaiinm,  whoso 
uteratices  are  porons  and  echinulated. 


M'  MADREPOBiKA. 

Tbii  grcmp  of  Sfbwsigger  ii  cot  conriderBd  u  really  ganeritL 

Ctacinopom, — AnimaliuDkDOini ;  celU infundibulifonn, qoincuDCul, 
formuig  thi  opanmgs  of  eapUlir;  tubes  latenll;  adherent  into  Ml 
>ttach»d  poljDiorphoui  polypidom. 

Thii  group,  ertabliahed  b;  OoldfuH,  ii  mnkiid  b;  Uut  mnthor  neu 
to  RHepora.  Thsre  ii  Kppucntly  no  aiideuoe  that  it  ahoald  be  plusd 
■nanB  tha  MaditpBraa. 

C.  aif<Mia>tdifinut  (OoldfoM,  pL  S  and  pL  SO,  C  10)  ii  an  ezample. 

Of  wipnra.— A n imala  without  tcnlacnla;  cells  deep,  ojliDdrical, 
ehauiwUed,  and  ftlmoM  lamelliferoiu  wiUiin,  promiaeDt  in  a  mammil- 
laiy  form  on  the  ■urfaoe  of  a  fixad,  poroui,  nrboreicent,  or  lumDiforti) 
polf  pidom.    8«Teral  of  Lamarck*!  BxplaTtaria  tame  mto  thii  group. 

0.  naaUtrv»a  (EUia  and  SoL,  L  43)  maj  ba  token  ai  an  sxamplo. 


MADRGFOBAA. 


in 


Isctaonla;    sail*  deap,  promiiMnt,  loaiMlr  itellUlRMU,  iTngslari; 
•catUnd  OD  the  aur£uw,  and  aoonmulaled  tonrda  tba  tanoinatiHia 
of  the  poljpidon,  whioh  ii  very  poioiu,  arbanaoant  or  &ondMccn^ 
■ad  fixed. 
TUi  natrioM  gemia  Includea  lereral  lecent  apectea,  aod  a  few 

M.  oirvtoiuidg^Lanarok;  M.  iMiricadi,  linn.  (EUlii  and  SoL,  t  S7X 
is  an  axaiapl*. 

Pafnipom. — *Tiim«1«  nnknotni ;  oelli  veiy  amall,  unequal,  eom- 
platalj'  iminened,  obaoietely  imdiatad,  loattered ;  polTpidom  fixed, 
eellular  wtUun,  Tai7  [finely  poroui  and  nriimilatad  axtaraallj, 
expanded  in  a  nlmate  or  dintatad  form. 

The  ganoa  molodaa  XMepora  aicieanai  of  Linnana  and  othen 
Uka  itL 

X.  aUieomu,  linn.,  may  be  taken  u  an  axamplit 


JfoNtifWro. — *"'""!»  aetiniform,  abort,  prorided  with  ■"■■H  toita* 
cola  to  tha  number  of  IwelTe,  placed  in  a  aingle  aeriaa;  oalla  Tarj 
Bull,  nnnded,  jmpr«asad,  re^ilar,  with  few  Intenial  grooTca. 
Polypidom  monuting  or  a^lomeratod,  very  poroua,  mooh  wchinulattrf, 
and  marked  by  mammillary  promineDCta  on  the  free  aurfaoa.  Some  of 
I^man^a  Perila  ua  included  in  thii  genua. 

if(K{r9ara.-~Animal(  actinifonn,  ntther  ahort,  with  twelve  aiaplt 


Unelj  poroua  in  the  intmral  of  the  « 

ir.(tm(ica<jradn))onicimilMi,£lliaaDdSaL,L12,f.l;  fadltoporn 
eanUea,  lAmarok),  aipaoiaitrom  thec<)natorial>eaa,iianeiBippta. 


A.  fbail  apedoa  in  tha  TiKkiitiaa  limaatoiM  (Ailram  fonta,  Oold.), 
oaoally  ranked  in  thia  genua,  ia  pntinPsrifoby  EhraDbarg  aiid  Lona- 
-*-'-     (Hurahiaon'B 'Silurian  BagioD.') 

-*—--- 'limala  aotinitoim,  with  11  mmpU  laDtaonla;   eaUa 


a,  terataiUoaDroBiof  Iba  bmwha,  aannl  riah 
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doun,  poljgcmal,  imguUr,  UDsqiuJ,  iDtenitllj  tubnealifsrOTH,  with 
panonted  or  nticiiUted  puietca,  echinulitad  on  tha  temuiul  «dgai; 
poljpidom  poroni,  oellnkr. 

A.  reUpern:  Madrepora  rtltpora,  laaa.  (ElftiHidSal.,'t.Sl,  C  S-E), 
iDay  b«  ^fln  u  sn  eiampla. 

OoKapom. — AnimaU  KCtloifami,  elongated,  crltndrical,  with  >  crown 
of  mors  thut  12  DOiple  t«iitBcu1i ;  cella  poljpjoij,  iatanimU;  aoloatcd, 
«chuiulsled  on  the  edgsi;  polypidom  eitremfll^  ponms. 

One  recent  speoiM  {O.  p^uncitlala  of  Quoy  and  Gainjard). 

Porila-^^Aaimilt  orceolate,  with  12  Trrj  ihort  tentaenla;  oalla 
polygooal,  unequal,  imperfectly  defined,  incoropletel;  ndlated  by 
fllainentoiui  poiotvd  rayB,  with  eohinnlatad  inlamli ;  polypidom 
difrnifbrm,  poraui,  and  echinat«d.  This  u  ■  genus  of  lAmxrck,  bat 
aomawbat  ooDtnctcd  by  De  BluinTilla. 

P.  tlmaria,  Lamarck  <BlUa  uid  Sol,  1. 17,  C  1),  Is  on  exnmple. 


FerllH  clararia.  > 

Strialiipora. — Animals  without  tantscula  (I);  odls  immerMd, 
cillat«d  OD  tho  edE«a,  bat  not  intenally  lamellifannu,  ranged  in 
longitadloal  serita  on  tha  oylindiioal  braoehea  of  a  porous  finely 
muified  polypidom.  Thii  is  ■  genus  of  Lamarok  modified.  It 
includM  only  a  few  spedea,  much  like  the  type,  ifodraponi  teriaU, 
Linn. :  figured  in  EUia  and  Sol,  1  31,  C  1-2.  Ebrenberg  ruki  them 
with  Hillepores. 

PeciUapora. — Animals  without  tentacuU  (T);  cells  noall,  shallow, 
sobpoljgonal,  echinulatad  on  tha  edges,  and  sometimes  t«Uier  lamal- 
lifetoua  withm  ;  towatds  the  tenninationa  of  the  branobinx  polypidom 
the  cells  are  contigaous  and  adherent,  but  sepantfd  by  gnonlar 
intemtices  near  tbe  base  of  attachment.     The  pcdrpidom  is  not 

Lamarck  established  the  ganns,  which  is  generally  adopted,  Ehren- 
ben;  doabta  if  there  be  any  tentacuta. 

P.  damieomu,  lAmsrek,  recently  found  in  tbe  Indian  Sea  may 
be  taken  aa  an  example.  P.  mtentinda  has  bean  found  in  the  British 
ana.   JFoLTFimiA.] 

HADRBFOBITE  {AiUhntemile  ;  Cblomnor  Oartmale  iff  Limi)— 
a  Mineral  occurring  in  roundish  masses,  tbe  stnictare  of  which  is 
columnar  and  diverging.  Fracture  indistinctly  lamellar.  Hardness 
S'O ;  yields  easily  to  the  knife.  Colour  grayish-black.  Lnstre  vitre- 
ous. Opaane,  or  only  tnudluoeDt  on  the  edges.  Spedfio  giBTity  ST. 
It  is  fonnd  In  Korway  at  Stavem,  in  tnuiaition  rooks ;  at  Qypbytta 
in  atum  slate ;  in  QreaDland,  and  in  Salsburg. 

Tbe  toUowii^  nnslyais  is  by  Elaproth ; — 

C^bonata  of  Lime  ....  SS'OO 
Carbonate  of  Uagnaua  .  ...  10-30 
Carbanate  of  Iron  ....       1-25 


Cubon 
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r  HENCRA,  Dr.  Shaw's  and  Dr.  Latham's  name 
IS  of  Birds,  whose  [daco  in  the  syatem  baa  occs- 

noo  of  opinion  nrnoi^  omithriogiiitn. 

In  'An  Aoooont  of  the  English  Colony  of  New  Sonth  Wales, 
from  ita  first  settlonant  !n  January,  178B,  to  Angnst,  1801,  Ac,  bo 
wbidh  are  added  some  partionlan  of  New  Zealand,  compiled  by 
penuiaaion  from  the  mannacripta  of  Lientansnt-Qofamor  Kmg ;  and 
an  Account  of  a  Voyage  by  Captain  FUndari  and  Hr.  Baaa,  &e., 
abatraotsd  tima  the  joonsl  of  Hr.  Bass,  by  Uetttanant  ColW  of 
the  Boyal  Harine*,'  Ac  (Ito.  3  Wa.,  180^  Loodou),  It  ^psaa  that 
In  Jaanaiy,  ITM,  in  oonaeqiianM  Ot  the  determination  of 
Iridimen  to  go  oat  for  Uw  duoorary  of  a  settlanant  for 
the  gorenior,  after  ineffaotnally  t^in^  oononl  pnnid] 
mipad,  with  a  view  of  checking  the  spirit  of  emigration, 
these  Irish  by  their  own  experience  of  tha  danger  and  diffionlUes 
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pnpaied  for  a  journey  of  diseoreiy.  They  ware  to  be  accompanied 
by  three  men,  upon  whom  the  goTemor  knew  ha  could  depend,  and 
who  ware  to  lead  Uiem  back  whan  fatigned  and  exhausted  with  their 
journey  over  tbe  worst  and  moat  dangerous  part  of  the  country.  A 
eonspiraey  to  mordsr  tlie  goidea  was  discoTered,  and  counteracted  by 
the  addition  of  four  aoldiers  to  the  guides,  and  on  the  I4th  thc^  set 
off  from  Paramatta.  On  the  Slth  the  soldiers  retnmed  with  three  of 
the  deputies,  who,  having  gained  the  foot  of  the  first  mountain^ 
were  so  completely  sick  of  the  journey,  and  of  the  prospect  before 
them,  that  they  reqneeted  to  return  with  the  soldiers,  whose  mission 
here  tartoinated.  The  three  peraans  who  bad  been  sent  out  with  the 
Irishtnan  retumad  on  tbe  6th  of  Februaiy.  "  On  arranging  their 
CoQiata  and  distsnees  on  paper,  they  apprsred  to  have  travelled  in  a 
direction  loath-weat  tbree-fonrths  weet  about  140  miles  from  Para- 
matta. Tliey  brought  in  with  them  one  of  the  birds  which  they  had 
named  pbeunts,  Imt  which,  on  examination,  appeared  to  be  a  variety 
of  the  Bird  of  Paradise.  The  size  of  this  carious  and  handsome  bird 
was  tliat  of  ■  oonnnon  ben ;  the  colour  a  reddish-black,  the  bill  lon^ 
the  lega  black  and  very  strong.  The  tail,  <.bot]t  two  feet  in  length,  was 
formed  of  several  feaUiers,  two  of  which  were  tbe  principal,  having 
the  interior  aidea  acsUoped  alternately  of  a  deeper  or  lighter  reddish- 
brown  indining  to  orange,  shading  gently  into  a  white  or  ailvsr  colour 
next  the  atom,  creasing  each  other,  and  at  the  very  extremity  termi- 
nating in  a  broad  black  round  finishing.  The  ditTerence  of  colour 
in  the  scallops  did  not  proceed  from  any  precise  change  in  the  colour 
itself,  but  from  the  texture  of  the  feather,  whioh  was  alternately 
thicker  and  thinner.  Tha  fibres  of  the  outer  side  of  tha  stem  warn 
narrow,  and  of  a  lead  colour.  Two  other  feathers  of  equal  length, 
and  of  a  bluisli  or  lead  colour,  lay  viUun  those ;  very  narrow,  and 
having  fibres  only  on  one  side  of  the  stem.  Many  other  feathers  of 
tbe  sanie  length  lay  within  those  again,  which  wore  of  a  pale  grayiah 
colour,  and  of  the  moat  delicate  texture,  resembling  mars  the  skdaton 
of  a  bather  than  a  perfect  one."  Lieutenant  Collins  then  gives  a 
flgnra  of  the  bird  "  from  the  pencil  of  a  capital  artist,"  which  seena 
to  have  been  handed  down  &om  author  to  author,  and  is  indeed  upon 
the  whole  correct,  with  the  name  of  .Vanuta  lupttba. 

M.  Teimninck  arranged  the  form  under  bis  order  of  Insectirorona 
Birds  f  Inaectivores),  among  the  Thrushes,  giving  it  a  position  between 
Oimel— uti  PiUa. 

Cuvier  does  not  difbr  much  in  his  views  from  II.  Temmioek ;  lot 
he  places  it  among  bis  great  group  of  Pasaeraaux  (Cuvisr'a  second 
order),  and  it  stands  in  the  '  Rigne  Animal '  in  the  following  relativ* 
positjan :  OrMui,  Qyninop4,  MaixHi'a,  Molaeitia. 

U.  Vieillot  difTera  almoet  entirely  from  both  Temminck  and  Cuvier ; 
for,  though  he  includes  it  in  his  second  order,  which  oorreaponds 
wi^  the  /luuaorcs  of  Ki.  Vigors,  the  Lmftri  stand  in  H.  VieiUot^a 
'  Analyse '  at  the  extremity  of  that  order,  and  near  the  groups  of 
CWwaia  and  Pendopt. 

niiger,  in  his  '  Prodromua,'  arranged  it  among  tha  Batortt. 

Bsfora  we  proceed  to  a  consideration  of  the  views  of  more  modem 
authors,  it  is  right  to  put  the  reader  in  poascssion  of  Cuvier'* 
daactiptioD,  with  his  reasons  for  classing  Jfixnwa  as  he  did.  He  says 
that  the  siie  of  the  bird  (a  little  les*  than  that  of  a  common  phpaAot) 
baa  caused  it  to  be  referred  to  the  QsllinaHiouR  Birds,  but  that  it 
belongs  evidently  to  the  Passerine  order  ftoja  ita  feet,  whoee  toea 
(excepting  the  first  articulation  of  the  external  and  middle  toe)  are 
separated,  while  tbe  form  approaches  the  Thruahes  (Hertes)  in  Uie 
Btruatore  of  the  bill,  which  is  triangulivi'  at  its  base,  elongated,  and  a 
litUe  compressed,  nod  notched  towai'da  its  point ;  the  membranous 
nostrils  are  large  and  partially  covered  with  feathers  as  in  tha  Jay^ 
MamiiTa,  he  adds,  is  to  be  distinguislied  by  the  great  tail  of  the  male, 
whioh  ia  vny  remarkable  for  the  three  sorts  of  faatheta  thai  compose 
it.  The  twdve  ordinary  feathers  are  ve^  long,  with  loose  and  very 
distant  barba ;  two  more  in  the  middle  are  fnrmshad  on  one  side  only 
with  oloae-aet  barii^  and  two  external  onaa  are  earred  in  the  fomi  of 
an  S,  or  like  the  brimobes  of  a  lyre,  whoee  internal  barlja,  which  are 
large  and  dose-sat,  repraaant  a  broad  riband,  while  the  external  onea 
are  very  short  and  do  not  become  enlarged  till  towards  the  end  of 
the  feathers.    The  female  has  only  twdve  feathera  d  tha  oidinaij 


md  haldiaat  among  them  ti 


a  b7  thMUMlTsa,  and  properly 


Hr.  Vigors  ('Linn.  Trsna.,'  vol  xiv.),  who  allodea  to  the  potiUon 
assigned  to  the  bird  by  the  authors  above  mentioned,  places  it  at  tbe 
extreme  of  his  third  order  (Ratora),  among  his  family  of  Craciiia. 


[On. 


»1 


H.  Lesson  speaks  of  the  position  of  Mtrnmra  as  far  &om  being 
fixed,  and  though  he  followa  Cuvier  in  placing  it  among  the  Fasse- 
ream,  he  obeerres  that  soma  authors  think  that  it  would  stand  better 
at  the  side  of  Meg^iodim,  in  the  Oallinaceons  order.  AfUr  quoting 
the  words  of  Cuvier  given  above,  he  says,  "  Tbe  Xmura  bai  than 
been  arranged  aometimea  among  UiewllinaeeonaMrds  under  the  name 
ofI^ie-Pheaaant,orPlMaaant<NttheWaods,*nd*ometimeaattbaend 
of  tAa  Calaoa  [Hobhbill],  and  the  Houins  [CButcmx],  as  H.  Vlaillol 
olaaaed  It,  while,  sdeDtifleally  apeaking,  it  is  near  the  Thmahea  that 
Mamra  ought  to  take  its  place,  though  it  departa  dislfnotly  ftom 
them  in  the  fbim  of  the  body." 

Ur.  Swainson  (' CloHiflcatian  of  Birds,'  vol  ii  1837}  alhides  to  the 
place  assigned  to  Mimitni  and  Xegafedhu  by  Hr.  Vigot^  and  say* 
that  the;  certainly  acocrd  mon  with  that  finally  than  wiUt  any  otlier 


eroup  of  Uie  0<^*»aeea.  Mr.  Swaiiuon  ab»r*pi  that  both  thcM 
Kcneni  bare  the  feet  nnoommaiilj  Urge,  uid  that  both  «eam  to  repre- 
KDt  tha  BBiuorUl  gemu  Orlionyf,  a  tnrd  indeed  Ksrcely  larger  than 
a  *paiTow,  but  igrreing  in  the  vmj  remarkable  noaoKirial  cbwacter  of 
baring  tha  three  fore  toei  of  Dear!;  the  game  Biz&  "  If,"  oontinuea 
Ur.  SwainsoQ,  "  the  Cracida,  aa  we  oeliare,  ia  the  icanaoiM  famil;  of 
the  BattiTa,  this  Biogulal  vulogj  ia  precdael;  what  va  ahould  expect 
in  two  groupa  reprtaonting  din  aame  tribea."  In  the  ajnopaia  at  the 
and  oF  the  TDluma  Ur.  Sviduaou  oancela  the  term  Cracida,  and 
aubsUtutei  In  ita  pUca  "-Ve  family  Megapodiiita  (Mtgapodidat), 
remarking,  that  as  he  haa  eveiy  ivuon  to  balieve,  from  an  attentive 
atudf  of  thia  &milj',  that  Crax  ii  an  sbemnt  genua,  he  haa  thought 
it  better  to  correct  hja  former  error,  and  to  name  the  whole  from  that 
group  which  ia  ana  of  the  chief  tf  pesj  and  he  makea  ManMra  the  fiiat 
genua  of  hii  'Family  Xtgapodina,  GreatrootB.'  with  the  following 
geaeria  character  ;^-Bill  moderate,  deprasaed  at  tha  base,  straight ; 
the  tip  obeoletely  notched.  Noatrila  naked  aad  placed  near  tha 
middle  of  tha  bill.  Feet  very  large,  atrong.  and  robust;  nearly  all 
tbe  aoterior  toea  equal ;  tha  clawe  enormoua  tor  the  sine  of  the  bird, 
obtuae,  and  slightly  curred.  Winga  abort.  Tail  veiy  long,  lyre- 
shaped;  the  feathera  singularly  dereloped.  The  typical  or  ooniroatral 
form  of  the  whole  hmily. 

Jf.  tupetia  {M.  Lyra,  or  lyi-ata,  M.  Nova  HoUandia,  Sbaw,  Lath., 
y.  Paraditea,  Yieill.)  ia  tbe  only  apeoiea  known. 
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Srat  two  lower  faathen,  which  are  a  little  curred  in  two  directioDi^ 
are  beneath  of  a  pearly  colour,  enriched  with  aereral  creacent-ahaped 
spacea,  of  a  rich  rufoua  and  black  caloor.  Ths  lamina  are  unwebbed, 
turned  round  toward  the  extremity,  and  ornamented  with  a  htad 
bar,  the  breadth  of  an  inch,  and  fringed  at  the  end.  Tbe  shaft  of  the 
second,  which  is  likewise  long,  ia  fringed  with  long  hair-like  filamenta ; 
and  tha  third,  which  is  also  long  snd  curved,  is  plumed  on  the  inner 
side  only,  exoept  at  the  extremity,  where  there  are  a  few  separated 
filan  ■      •    ■ 


tgray 


olour. 


The  female  M.  tujiirba  diSera  very  little  frtna  tha  male,  exoept  in 
the  tail,  which  is  composed  of  twelve  fsathen,  a  little  carved  and 
plumed,  having  the  upper  aide  dark  rufaos  and  gray,  and  the  under 
of  a  pearly  colour." 

The  more  modem  deacriptions  of  the  tail  of  the  female  atite  it  to 
be  simply  brown,  and  oomposed  of  long  tinlform  f«>then%  which  ai* 
straight  and  graduated. 


ictall.fnlhcraotjr'"''! 


J.jn-Tall  [iTmora  nfii*a),  male. 

Lieutenant  Colliue,  in  tha  work  above  quoted,  givea,  towards  the 
end  of  his  second  volume,  "  a  more  minute  uid  oniiUiological  descrip- 
tion (with  which  he  had  been  >  favoured'}  than  that  stated  above." 
The  second  description  ia  vt  followa.  "  The  bill  of  thia  bird,  which 
has  been  named  the  M.  tuperba,  ia  straight,  having  the  noatrila  in  the 
eeutie  of  the  beaL  The  base  of  the  upper  mandible  ia  fumiahed 
with  hura  like  feathera  turning  down ;  the  upper  mandible  ia  at  tbe 
baae,  somewhat  like  that  of  the  pigeon.  The  syo  is  a  dark  haael,.witb 
a  bare  space  around  it.  Tha  throat  and  chin  are  of  a  dark  rufous 
oolaur ;  the  rest,  with  tbe  body,  of  a  dusky  gray.  Tha  featbeis  on  tha 
rump  are  longer  than  those  of  the  body,  and  more  divided.  Tha 
colour  of  the  wings,  which  are  concave,  ia  dart  rufoua.  The  lege  and 
claws  are  laige  in  proportion  to  the  bird,  particularly  the  clawi.  Tbe 
outward  toe  is  cocnectrd  with  the  middle  one  aa  far  aa  Uie  Gnt  Joint 
The  tail  ia  long,  sod  composed  of  tliree  different  eorta  of  tbathns,  of 
wbioh  the  upper  ude  is  oir  a  dark  gray,  with  ferrugiDont  ipota.    The 


Notwithatanding  tbe  aombre  huea  of  tlua  extraordinary  bird,  the 
uiagoificenoe  and  peonliar  abnotuia  of  tbe  beantifnl  tail  of  the  male, 
which  imitatea  the  form  of  as  ancient  Qreoian  lyre,  give  It  a  superb 
appearance. 

new  9outh  Wales,  principally  in  the  foreati  of  Baealfplut  and 
CiintariiH  which  cover  the  Blue  Hounl^n^  and  in  their  rocky  and 
retired  avanuaa,  ia  the  habitat  of  this  bird. 

lieutenant  Collina  lays  that  "  the  following  partioulan  relating  to 
Ibeaa  birds  were  obaerved  by  persona  resilient  in  the  ooonby,  snd 
who  were  eye-wltnesaes  of  what  ia  here  told.  They  Sequent  ratired 
snd  inacoeanbla  parts  of  the  interior;  have  been  aeea  to  ran  remaik- 
ably  bat,  but  their  tails  are  so  cumbroua  that  they  cannot  fly  in  a 
direct  line.  Thn  aing  for  two  bouis  in  the  morning,  beginning  from 
tha  time  when  Wey  quit  the  valley,  until  they  attain  the  ■nnunit  of 
tbe  hill,  where  tbey  aorape  together  a  small  billcck  with  their  taH  spread 
over  tbem.  imitatiDg  auocesaively  the  note  of  every  bird  known  in  the 
country.  They  than  return  to  the  valley."  If  dependenoa  could  be 
placed  upon  ttua  aooount  as  far  aa  reUt«a  to  the  nnging,  it  would 
assist  tha  views  of  those  who  would  place  Xanura  near  the  Thrtuhea; 
among  the  gallinaoeona  bicds,  ""^"gi  in  the  oommon  aeoaptation  of 
the  word  aa  applied  to  birds,  ii  not  known.  But  this  sort  of  atata- 
msnts,  taksn  ss  they  mostly  are  from  the  relation  of  those  who  an 
not  vaiy  careful  sa  to  the  to^ith  of  thdr  oonunDnioationa,  if  thay  can 
only  surprise  and  pleaaa  their  aoditon,  moat  h«  reoaiTed  with  manf 


gnini  of  aUowanoe.  Tha  tio^g  ii  Dot  corrobant«d  Ij  mbiaqomt 
obearven, 

Mr.  C&lej  infoimsd  Hr.  Tigora,  th&t  tram  tlie  obBerrKtioiU  ha  wu 
enabled  to  make  on  these  Inida  durmg  hia  ataj  In  AuBb»1ia,  it  wu 
bii  opinion  that  they  wera  galltoaceonB.  Mr,  Caley  goiiOTillj  foand 
them  in  flooka,  and  for  the  moit  part  an  the  gnmad.  SL  Leaaon 
Matea  that  thev  oome  forth  in  tha  arening  and  the  morning,  remaiiiiiig 
quiet  during  Uie  day  on  the  trees  whereon  they  perch.  He  aaya  that 
they  are  b^miog  more  and  more  itn,  and  that  he  only  law  two 
rkina  during  the  whole  of  hui  atay  at  New  Soutli  Wales.  Ur.  Swaiiuon 
Informa  n>  thnt  ohief-jiutjce  neld,  of  Qtbialtar,  who  waa  lonr  a 
resident  in  Australia,  aaauredhim  (Mr.  S.)  that  Jfimum  in  all  ita  habits 
wu  a  gallinaceous  bird,  living  on  the  ground  in  acnall  sodetles,  and 
being  very  fond  of  rolling  in  the  duet. 

Mr,  Bennett,  in  hia  '  Wanderings  iu  TJevt  South  Watea,'  kc,  remwks 
that  this  Natire  Wood-Pheasant,  or  Lyre-Bird  of  the  oolooista,  Um 
Bfleck-Bflsck  and  Balacgara  of  the  aboriginal  tribes,  ia  abundant 
about  the  mountain  mngee  in  all  parts  of  the  colony.  The  tail-feathcn 
are  detached  entire  from  the  bird,  and  are  sold  in  the  shops  at  Sydney 
in  psin.  Mr.  Bennett  obserres  ^t  the  price  was  formerly  low;  hat 
now  that  the  bird,  from  continued  destruction,  hss  became  rare,  th^ 
tails  fetch  from  20i,  to  30).  the  pair.  About  the  ranges  however  of 
the  Tumat  country,  where  they  haTe  been  seldom  dss&oyiid,  they  are 
mora  frequently  sfen. 

The  same  author  states  that  it  haa  iU  young  in  Deoembar,  the 
season  when  all  the  wild  animala  in  the  colony  are  produced,  and  oanbe 
then  procured  with  facility.  "  It  is,"  aajs  Mr.  Bennett  iu  oontianatioi], 
"  a  Inrd  of  heavy  flight,  but  iwift  of  foot.  On  catching  a  {^impae  of 
the  sportntian  it  mns  with  rapidity,  aided  by  the  wings  in  getting 
over  logs  of  wood,  rocks,  or  any  obstruction  to  its  progress;  it  seldom 
flies  into  trees,  except  to  nxnt,  and  then  rises  only  from  branch  to 
branch  ;  they  build  in  old  hollow  trunks  of  trees  which  are  lying  upon 
the  ground,  or  in  tha  holes  of  rocka ;  the  neat  is  fbrmed  mvely  of 
dried  grass  or  dried  leavea  scnped  togetiier.  Ths  female  laya  mm 
twelve  to  aiiteen  eggs  of  a  white  oolour,  with  a  few  aoattered  bine 
spots.  The  young  an  difBoult  to  catch,  as  they  nm  with  rapidly,  oon- 
oealing  themselves  among  the  looks  and  bushes.  The  Lyrs-Phsasan^ 
on  deacendiog  from  high  trees  on  which  it  perches,  has  been  seen  to 


Like  aH  the  grdUnaoeoaa  tribe,  it  sontcbes  about  the  ground  and 
roots  of  trees  to  pick  up  seeds,  insects,  Jkc    The  aborigines  deoonte 
their  greasy  locks,  in  addition  to  the  emu  feathers,  vrith  the  splendid 
tail-feathers  of  this  bird,  when  they  can  procure  them." 
Mr.  Bennett  laments  the  rapid  disappearance  of  tha  raoaa  of  ■limili 

' '   '"  "     "w  country,  and  which  are  pursued,  whether  useful  or 

_  ..  ._. — !__.,._      "■--■-*--"--•  in  the  settled  parts 
:e  rarely  seen,  when 


of  tbe  colony  the  harmless  kangaroos  and  emus : 
they  might  easily  be  domesticated  about  the  habitations.  "  The  same 
remark,"  he  adds,  "  applies  to  the  Lyre-Phessant  Why  are  Biey 
not  domesticated,  before,  by  extermination,  they  are  loet  to  at  for 

H.£RA,  Dr.  Leach's  name  for  a  genua  of  Amphipodoua  Owtocea. 

Jf.  ^rotfimanii,  Leaoh  (Cancer  Gamnarui  gmhaumiu,  Montagu)  '  Lino. 
Tnme;,'  ii.  tab.  4,  fig.  fi,  is  very  common  on  the  English  ooaats,  where 
•t  is  found  under  stones  and  rocks  at  low  water. 

UAOI'LUS,  DeHontfort^snameforagenuaof  TestaoeonaJfoUiiKu, 
the  form  of  whose  shell  varies  very  much  according  to  its  different 
stages  of  growth  and  the  ciroumatanoes  in  wbioh  it  is  plaosd. 

The  genua  was  placed  by  Lamarck  among  bis  JmuUda,  ia  the 
family  Strpulacea,  containing  the  genera  Spirorbit,  Serpula,  rsmiZio, 
Galtolaria,  besides  that  under  consideration. 

M.  De  Blainville  arranged  it  among  the  MoUmea  (tkmily  (kieoilo- 
Mala),  between  Sdiquai-ia  and  Talmta,  observing  at  the  aama  time 
that  Ouettard  clearly  saw  the  relation  of  the  form  to  FermsMii. 

Cuvier,  in  his  last  edition  of  the  '  Rtgne  Animal,'  gives  it  a  position 
between  Vermttui  and  Silijuaria,  In  hu  seventh  order  of  Gastropods 
(T^ibidibrancAiala). 

U.  Rang  remarks  that,  when  he  was  seeking  the  aolmal  in  India,  ha 
was  struck,  like  M.  De  Blainville,  with  the  analogy  which  the  geniu 
presents  not  only  to  Fainebu,  but  also  to  many  othsr  genera  of 
Peetinibninehiata.  This  analogy,  M.  Rang  furtiier  obeerves,  ia  espe- 
RtiUy  remarkable  when  a  young  individual  whose  shell  has  not  yet 
become  tubular  is  examined. 

M.  Rang  atatea  that  he  saw  aotne  fragments  of  the  animal,  and  that 
it  ii  certainly  a  Qostropod.    In  his  deamip- 
tton  however  he  uotee  the  animaj  as  unknown. 
Dr.  Riippell  sUtw  that  it  is  furnished  with 
an  operculum. 

Shell — Young :  Fragile,  with  an  epidermis, 
piriform,  Teotricoae,  with  a  short  spire  of 
t'l-um  th[«e  to  four  turns;  aperture  longer 
than  it  ia  wide,  oblong,  without  any  notnh 
aulerlqfly,  where  tha  lip  iieverthelesa  forma 
an  angle.  Dr.  Kiippell  thinks  that  H.  Rang, 
when  ha  wrote   toa  ab.ivo  description,   had  „    „     , 

before  him  the  young  of  L^loamehui.  Sh.n  or  Jfajiiluf  (jomb). 
Adult  t   The  laat  whorl  abandoning  altogether  the  spiral  form  to 


pMdooe  an  elongated  tnbe,  whioh  is  irtegiitarly  iLaaMta,  or  irregularly 
oontortsd,  ooniotl,  oompreiaed  laterally,  espemally  on  the  aide  of  the 
baas  of  the  ibell,  oarinated  beneath,  and  free ;  aperture  ellipticaL 


ShsUotJrafllM(aU). 
When  in  this  st»te  the  shell  preaenta  all  the  diataaten  of  a  regularly 
sidral  nnivalvs.  The  animal  eatabliahes  itself  in  the  excavations  of 
Madrepores  (Astms,  ka.),  and  as  the  coni  increaaes  around  it  the 
Magihl*  ia  obliged,  in  ordar  to  have  its  apertnre  on  a  level  with  the 
sumnmding  aiufaoi^  or  near  it,  to  oonstruot  a  tube,  whioh  ia  mors  or 
leae  ecoenMo  aocording  to  droumstancea,  the  growth  of  the  oonl 


in  this  operation  it  leavea  behind  no  sesta,  or  partitions,  but  secret 
a  compact  oaleaieons  matter  which  rsaohaa  to  Uie  very  summit  of  U 
spiral  part,  and  is  deposited  from  time  to  time  ai  the  tube  ia  length- 
ened ;  so  that  in  an  old  specimen  the  posterior  part  of  the  shell  preaenta 
a  solid  and  almost  eirstailiae  man  :  indeed  the  fiaoture  of  this  mass 
is  radiated  and  saa^aroid.  One  species  only,  Magibu  antiqant,  1* 
known.    The  oolour  is  white,  more  or  leas  pure.    [LEPTDOoaaBna.] 

UAQNESIA,  the  Oxide  of  the  metal  Magneaium.  Magueaia,  as 
well  as  aaraial  of  its  aslta,  oocnr  aa  minerals.  The  initiate  and 
nitrates  of  magnesia  are  soluble,  and  have  a  bitter  taste.  The  other 
native  aalta  are  insoluble.  The  spadflo  gravity  of  all  the  salts  ia 
below  8, 

ShspAonUt^  also  called  BraeUt,  ia  a-hydrata  of  magnesia.  It  ooBun 
m«ly,  in  hexagonal  priama,  generally  in  <«■""'«'■  massss,  and  fibrous. 
Its  primary  fbrm  ia  a  rhombrnd.  Colour  white,  graauisb-white,  Btreak 
white.  Lustre  peariy.  Tranaparco^  translucent.  Hardness  ID  ta 
1-5.  fipedflo  gravi^  2'3S  to  2-63.  It  is  found  at  Hoboken,  in  New 
Jersey,  North  Amsrica,  and  in  the  island  of  Unst,  Shetland.  Bmoa, 
after  wliom  it  has  bean  nuned,  gives  as  its  compoai^on — 

Magnesia 70 

Water 80 


Si^fkaU  of  Xagnaia  is  the  well-known  Epaom  Salts.  It  is  often 
found  in  solution  in  mineral  springs,  also  m  aea-water.  In  soma 
places  it  haa  bean  found  crystalliaed.  At  Heldarberg  it  oooura  as  aa 
effloreaoenoe,  and  it  is  called  HairSalt     [Epboiotk] 

Maffuaile,  Carbonatt  ef  Magnaia,  occurs  iu  acicular  crystals, 
massive,  and  in  powder.  Its  colour  ia  usually  white,  occasionally 
grayiah  and  yellowish.  The  massive  varieties  are  found  amorphous, 
rsDiform,  nodular,  and  stalactitic.  Fraoture  splintery,  or  Sat  odd- 
idioidaL  Its  hardness  exoeeds  that  of  calc^par.  It  ii  dull,  neariy 
opaque.  Specific  gravity  2'S.  It  is  found  in  several  parts  of  Europe, 
aa  Styria,  Moravia.  Spain,  and  Sileaia,  in  India,  and  at  Hoboken,  in 
New  Jerssy,  North  Amerioa.     Its  analyeia  by  Rammelaberg  gives — 

CarboniaAoid 52'2U 

Magnesia    .  4T-7Se 

- lua 

So 
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HAQNESIAK  LIMESTONE. 


&fia 


ffffdromagnetUe  U  a  luane  giyen  to  an  eurthy  white  pfolvenilent 
hydrouB  carbonate  of  magneaia  found  at  Hoboken,  New  Jersey,  North 
junerica. 

Borate  of  Magrnaia,  BoracUe,  is  a  common  form  of  msgneBian 
minend.    [Bobok.] 

Nitrate  of  Ma(fnetia  ooaan  in  white  deUqnesoent  efflorescences, 
associated  with  nitrate  of  lime,  in  limestond  cayems.  It  is  used  in  the 
manufacture  of  saltpetre. 

Polyhalite,  a  brick-red  saline  mineral,  consists  of  the  sulphates  of 
lime,  potash,  and  magnesia,  with  6  per  cent  of  water. 

Magnetite  is  a  phosphate  of  magnesia,  from  Salzbeig,  in  Qermany. 

HhoduUe  resembles  Boracite.  It  occurs  with  the  red  tourmaline 
of  Siberia. 

Magneeian  Almm  occurs  massiye.  Its  structure  is  fibrous,  also  com- 
pact Colour  and  streak  snow-white.  Lustre  shining.  It  is  found  at 
Cape  Verd,  in  Southern  Africa,  where  it  covers  the  floor  of  a  grotto  to 
the  depth  of  six  inches.    Its  analysis  by  Stromeyer  gives — 

Sulphate  of  Alumina 88*398 

Sulphate  of  Magnesia 10*820 

Sulphate  of  Manganese       ....      4*597 

Chloride  of  Potassium 0*205 

Water 45*739 

99-759 

Magneeian  Pharmaoolite  occurs  massive.  Cleavage  foliated  in  one 
direction.  Colour  dirty  white,  or  honey-yeUow.  Hardness  5  to  6. 
Brittle.  Lustre  waxy.  Specific  gravity  2*52.  Found  at  Langbansbyt- 
tan  in  Weimeland.    Its  analysis  by  Kiihn  givei 

Arsenic  Acid 58.52 

Lime 28*22 

Magnesia 15*68 

Protoxide  of  Manganese 2*18 

Iron atrace. 

Loss  by  Ignition 0*30 

99-85 

The  silicates  of  magnesia  are  an  exceedingly  numerous  group  of 
minerals.  They  enter  into  the  following : — lile,  CMoritef  Serpentine, 
Nephrite,  Meerechawn,  SchiUer  Spar,  Pyroxene,  Hornblende,  Cluyeolite, 
Chondrodite,  , 

MAQNESIAN  LIMESTONE,  or  Permian  System,  is  the  name 
l^ven  to  the  rocks  which  immediately  underlie  those  of  the  Txiassic  or 
Upper  or  New  Bed-Sandstone  series  of  England.  In  Russia  a  large 
group  of  deposits  of  this  date  exists,  and  is  marked  by  distinct  pecu- 
Uarities.  Tne  abundance  of  carbonate  of  magnesia  is  characteristic  of 
part  of  the  series — ^hence  its  name.  The  Magnesian  Limestone  rock 
is  seen  to  greatest  perfection  in  England  between  the  riven  Tyne  and 
Tees,  between  the  riven  Wharf  and  Dun,  and  between  this  last  river 
and  Nottingham.  We  mention  these  parts  of  the  great  line  of  magne- 
sian limestone  in  the  north  of  Enghmd  for  the  purpose  of  pointing 
out  some  interesting  differences  in  the  composition  and  other  characten 
of  the  rock.  It  is  in  the  middle  part  of  the  course  here  indicated, 
from  north  to  south,  that  the  stratification  of  the  rock  is  most 
developed.  Between  the  Dun  and  Wharf,  and  for  some  space  north 
and  south  of  these  riven,  this  limestone  occun  in  fkck  in  two  rocks 
separated  from  each  other  by  beds  of  red  and  bluish  day,  with  gypsum 
(indistinguishable  from  some  of  the  upper  or  Keuper  maris  of  the  Red- 
Sandstone  Fonuation) ;  but  in  the  northern  and  southern  parts  this 
difference  does  not  obtidn.  Of  the  two  limestones  thus  sepanted  the 
upper  one  has  but  a  limited  extent  (Smith's  '  Oeological  Map  of  York- 
shire ') ;  the  lower  one  is  almost  uninterrupted  from  beyond  the  Tyne 
nearly  to  tiie  Trent  The  upper  rock  is  about  12  yuds  thick ;  the 
lower  one  reaches  50  yards,  or  perhaps  in  some  cases  100  yards :  the 
upper  one  contains  almost  no  magnesia,  and  lime  burnt  from  it  is 
extensively  employed  in  agriculture ;  the  lower  one  is  very  often  com- 
posed of  atomic  agpegations  of  carbonate  of  lime  and  carbonate  of 
magnesia,  and,  both  as  stone  and  when  burnt  to  lime,  is  more  useful 
in  building.  Its  mode  of  sggregation  varies  extremely.  In  many 
situations  (Thorp  Arch,  in  Yorkshire)  it  is  a  soft  powdery  stone, 
.tnveraed  nevertheless  by  veins  of  calcareous  spar ;  about  Tadcaster, 
and  generally  between  the  Nid  and  the  Dun,  it  is  a  firm  though  hardly 
compact  TOOL,  often  tnversed  by  spany  veins  and  full  of  irregular 
crystallised  cavities.^  The  crystals  are  generally  carbonate  of  lime, 
Bometimes  mixed  with  oxide  of  iron.  In  a  few  cases  siUphate  of 
barytes  appean  in  the  form  of  veins  dividing  this  To6k,  as  at  Huddle- 
aton,  near  Ferrybridge,  fta  Still  less  commonly  thin  veins  of  car* 
bonate  of  copper  (sometimes  apparently  epigene,  on  sulphuret)  line 
the  joints  of  the  rock  about  Newton  Kyme,  near  Tadcaster,  and  in 
other  places. 

Some  of  the  best  building-stone  of  this  description  is  dug  in  the 
quarries  of  Huddleston,  Broadsworth,  and  Warmswortii,  and  it  is 
generally  really  or  nearly  an  atomic  combination  of  carbonate  of  lime 
and  carbonate  of  magnesia,  a  £sct  determined  by  the  late  Dr.  Henzy 
of  Manchester. 

A  fiirther  state  of  amnffement  of  the  materials  of  this  rock  is 
noticed  in  several  localities  between  the  Aire  and  the  Dun,  where  the 
rocks  assume  locally  and  for  limited  areas  the  oolitic  texture ;  and, 
finaUy,  as  one  of  the  most  valuable  building-stones  in  the  range  of  the 
magnesian  limestone^  may  be  signalised  the  white  limestone  of  Boohe 


Abbey,  which  in  that  noble  ruin  has  stood  the  ravsges  of  time  bettac 
than  almost  anv  freestone  of  the  north  of  England. 

Farther  south  the  grain  of  the  rock  chaogea;  it  becomes  continually 
more  and  more  crystalline^  and  from  Bolsover  to  Nottingham  tbie 
magnesian  limestone  may  be  described,  with  little  inaccuracy,  aa  a  real 
dolomite^  partially  debased  by  small  admixtures  of  sand.  The  smaU 
rhomboidid  crystals  of  this  rock  are  very  evident  in  apeoimeDa  which 
we  collected  many  yean  ago  at  Mansfield  Woodhouse  and  near 
Nottingham.  The  stone  used  for  building  the  present  Houses  of 
Parliament  consists  of  the  magneaian  limestone  from  thia  district 

A  crystalline  structure  of  the  magnesian  limestone  rock  is  however 
not  confined  to  the  southern  portion  of  its  range,  though  there  it  is 
manifested  in  connection  with  veiy  usefrd  qualities  in  architecture. 
In  the  county  of  Durham  we  find  it  exhihited  in  the  purely  calca- 
reous rodcs  of  HawUiom  Hive,  near  Elasington,  in  the  romantic, 
contorted,  and  broken  difib  and  pinnacles  of  Marsden,  and  in  the 
singular  cOTalloidal  quarries  of  Building  Hill.  At  Marsden  it  is 
curious  to  notice  in  near  contrast^  in  the  61i£(  the  flexible  laminated 
limestone,  and  in  the  detached  pinnaoles  an  equally  laminated  rock 
tnversed  by  complete  planes  of  crystalline  structure.  What  does 
tiiis  teach?  obviously,  the  important  fact,  that,  since  its  deposition  in 
litminna^  the  Sedimentary  mass  of  carbonate  of  lime  has  been  eubjeot 
to  a  new  molecular  arrangement^  which,  predominating  over  the 
original  structure,  has  readjusted  the  particles  and  genented  a  new 
struetuie.  In  the  same  vicinity  are  breodated  rocks,  which  seem  to 
require  the  hypothesis  of  reaggregation  of  fragmented  portiona  of 
pnvioualy-indiurated  magneaian  limestone  beds.  Thus  various  are  the 
aspects  of  the  minend  aggregation  of  the  magnesian  limestone  of 
England.  These  diversities  belong  simost  exclusively  to  the  lower 
rock,  for  the  upper  laminated  non-magnesian  portion  is  usually  of  a 
uniform  close  texture,  except  in  the  lower  beds,  which  are  somewhat 
cellular  (and  of  little  value  to  the  lime-burner)  at  Knottingley. 

It  should  be  added,  that  the  general  colour  of  the  msgnesian  lime- 
stone (lower  portion)  is  white,  yellow,  rich  pale-brown,  or  reddish, 
while  the  upper  rock  ia  commonly  of  a  gray,  smoky,  or  purplish  hue. 
This  rock  is  usually  interstratified  with  thin  day  partings,  the  lower 
one  very  rarely. 

The  specific  gravity  of  magnesian  limestone  is  usually  greater  than 
that  of  common  carbonate  of  Ume.  Thia  however  may  be  overlooked 
in  the  usual  incomplete  mode  of  trying  such  experiments,  unless  the 
observer  makes  the  easy  correction  due  to  the  absorption  of  water  by 
many  of  these  stones.  Tried  in  powder  (for  example,  by  Leslie's  pro- 
cess), the  magnesian  limestones  of  England  betray  by  their  we^t 
their  affinity  to  the  dolomitic  rocks  of  Uie  Alps  and  the  Eifel,  though 
the  introduction  of  the  msgnesia  is  probably  not  at  all  due  to  the 
same  cause  in  the  two  cases.    P^olomitb.] 

Professor  Sedgwick,  in  his  adminble  memoir  in  the  'Oeological 
Transactions,'  on  the  Msgnesian  Limestone,  has  pointed  out  clearly 
the  most  common  organic  fossils  of  this  rock.  We  shall  only  obaerre 
here,  that  in  respect  of  fishes  (MoUtuca  and  Zoopkffta)  this  rook  shows 
an  extreme  anuogy  with  tiie  CSarboniferous  SysteuL  Its  place,  by 
mineral  analogies,  may  be  rightly  fixed  in  the  Pcocilitic  System ;  but 
by  the  ftflBnitSa*  of  organic  existence  it  will  be  classed  with  the  more 
andent  rooks.  Let  any  one,  for  example,  contrast  its  marine  fossila, 
whether  derived  from  Durham,  Yorkshire,  or  the  Thuringerwald, 
with  those  of  the  Muschelkalk;  the  former  are  seen  to  be  analogous 
to  forms  common  in  the  Mountain  Limestone,  the  latter  to  those  of 
the  Lias.  In  neither  case  is  the  resemblance  perfect ;  the  species  are 
not  identical,  but  the  result  above  announced  is  unequivooal,  and 
must  soon  be  fdt  in  geological  classification. 

The  following  is  a  list  of  the  fossila  in  this  formation  aa  given  in 
Tennant's  *  List  of  British  Fossils '  :— 


Polyparia, 

TSJMididia  apinifera, 
FenetlUUa  ancepe. 
F.fitutraoea^ 
F.raimota, 
F»  wrgjdaeea, ' 

Orinoidea* 
Bncnmu  ramoeiti, 

BrackUjpoda. 

Tert^frattUa  ehngata, 
T.  tufflata, 
T,  SchMheimii, 
Airypa  pecHnifera, 
Spirifer  wndulatut, 
S.  mtdUplicatUi. 
S,  criitahu. 
Prodnetfu  horridua, 
P.  Morrieiamu, 
P.  spin^erHt* 
Lingvla  MytHoidei. 

Dkn^aria. 
AUoriima  ekgQn$*> 


Schitodut  obeeurua, 
8.  parallelui. 
S,  trtmeaiui, 
S.  rotwndat%u, 
S,  parvui, 
&undatu9. 
8,puiiUut, 
S.  minimui, 
NucfiiawnU. 
Arcatumida, 
MytUut  aewminatua, 
M.  eeptiferui. 
Modioli  eostata, 

MonomyaricL 

Avieula  ^^tmeularia^ 

A,  herat<ihag€U 

A.  antiqua, 

A.  ir^Uia, 

A,  Binneyi, 

A,  diecora.  • 

A.CkrviUia, 

Peeten  puaiUua, 

Oatrea  pmiUom 
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MAQIfOtilA. 


6M 


QaMUropoda. 

Naiiea  minima, 

Plewrotomaria  earinata. 

P.  noduloiCL 

Turbo  Mancwiienstt. 

T,  minutui. 

Maeroeheilus  symmetricva, 

Loxonema  rugifera, 

L,  Urii. 

Biatoa  pufilla, 

K  Leighxi, 

R.  minuHmma, 

ROUmni. 

R  obtuta. 

Puce$. 
PalaonUcue  comtvt. 


P,  degans, 

P.  glaphttrut. 

P.  Umffiasimw, 

P.  m<tcrophihalmw. 

PUttytomtu  macrwus. 

P,  parvui. 

P.ttriaiw. 

Aerolepit  Stdgwi4^ 

PygftpUrui  mandibuUxria* 

Oodaeanthua  granuUUtu. 

Rqntilia, 

Palaoaaurua  Cylindrodon, 
P,  PUUyodon. 
ThecodontOBaurut  antiquw. 


The  Magneabn  Limefitone  assumes  a  variety  of  foims  simulatiiig 
those  arising  from  organic  causes.  Amongst  these  are  the  round 
masses  which  are  found  on  the  coast  of  Durham.  At  a  distance  these 
masses  look  like  cannon  balls,  and  the  rock  in  which  they  occnr 
has  obtained  the  name  of  Cannon-Ball  Limestcme.  In  many  parts 
the  rock  has  a  pisiform  or  oolitic  appearance,  from  being  composed 
of  small  round  bodies.  These  little  masses,  when  submitted  to  the 
microscope,  afford  no  evidenoe  of  having  bec«i  deposited  from  oiganic 
causes.  They  are  evidently  concretionary,  and  have  probably  been 
slowly' deposited  from  a  solution  of  the  magnesia  and  lime  of  which 
they  are  composed. 

**  In  the  quarries  of  Askem  and  Campsall,  ronnd  or  oval  projections 
are  seen,  which  vary  from  a  pin's  head  to  several  feet  in  drcumferenoe. 
The  layers  of  which  they  are  composed  are  continuous  with  those  of 
the  limestone,  and  seem  to  be  formed  by  some  foreign  substance 
serving  as  a  nucleus  upon  which  the  limestone  is  deposited  layer  after 
layer;  in  some  cases,  the  nucleus  may  be  formed  by  the  escape  of 
carbonic  add  or  other  gas,  for  I  have  frequently  observed  that  the 
protubersnoo  is  hollow  within. 

"  There  is  another  class  of  bodies  which  have  a  copoidal  form,  the 
base  being  always  uppermost ;  their  size  ranges  from  that  of  a  pea 
to  that  of  a  large  pear ;  they  are  not  continuous  with  the  layers  of 
the  limestone,  but  lie  in  distinct  cavities,  firom  which  they  may  be 
removed  almost  entire,  by  a  blow  of  the  hammer.  The  cavities  in 
which  these  bodies  are  found  have  probably  been  at  first  made  by  the 
rotatory  action  given  by  running  water  to  a  small  stone,  or  other 
substance,  whilst  the  limestone  was  forming,  a  fresh  deposit  having 
afierwards  taken  place  from  the  water :  cavities  of  this  kind  may  be 
frequently  seen  in  streams  running  over  loose  sand,  or  other  matter. 

'*  Another  striking  feature  in  the  physical  character  of  the  magne- 
sian  limestone  is,  the  existence,  in  some  places,  of  an  immense  number 
of  cavities,  which  are  frequently  lined  with  beautiful  crystals  of 
carbonate  of  lime ;  some  of  these  cavities  are  very  small,  as  in  the 
oolitic  limestones ;  they  are  to  be  seen  at  Smeaton  several  feet  square : 
the  greater  proportion  of  them  contain  Gtystals,  and  vary  in  size  from 
a  marble  to  an  orange.  Some  geologists  imagine  that  these  cavities 
have  been  formed  by  the  deposition  of  the  rock  upon  gelatinous 
animal  bodies,  which,  being  gradually  removed  by  decomposition,  have 
left  their  mould  or  cast  behind;  others  suppose  that  they  have 
originated  frcm.  the  escape  of  gaseous  matter,  which,  whilst  the  rook' 
was  hardening,  was  incapable  of  rising  to  the  surface.  By  the  subse- 
quent passing  of  water,  charged  with  carbonic  add,  through  these 
cavities,  many  of  them  would  become  enlarged  by  the  dissolving 
power  of  this  gas  over  the  limestone. 

**  The  productions  called  Stalactites  and  Stalagmites  are  often  found 
in  the  dislocated  and  over-hanging  portions  of  Msgnesian  Limestone ; 
the  former  are  long,  depending  likeiddes;  the  latter  are  flat,  and 
thinly  extended  over  the  surface  of  the  rock.  At  Askem  many  beauti- 
ful specimens  of  stalagmites  have  been  taken  from  the  quarry." 
(Liankester, '  History  of  Askem.') 

The  Magnesian  limestone  series  may  be  traced  in  the  north  of 
France  and  in  Burgundy,  but  is  most  fully  devdoped  at  Kansfidd  in 
the  Thuringian  Forest,  in  the  district  of  the  Harz,  and  in  Franconia. 
Throughout  the  south  of  France  it  appears  to  have  no  representative, 
and  is  most  likely  altogether  absent  When  most  perfectly  expanded, 
the  whole  series  is  divisible  into  two  groups,  the  lower  one  for  the 
most  port  aigillaceotts,  and  the  upper  cdcareons,  and  the  series  then 
rests  immeoiatdy  upon  the  conglomerates  of  the  Rothe-todte- 
liemde. 

The  upper  or  calcareous  portion  in  Qermany  Iib  called  Zechstein, 
and  is  chiefly  a  compact  limestone,  but  the  highest  beds  are  marly 
consisting  of,  lst»  a  grayish,  bluish,  or  greenish  day,  called  Letten, 
often  containing  rolled  frsgments  of  dolomite  and  ciystals  of  gypsum, 
l^is  reposes  on  afetid  limestone  cslledStinkstein, which  is  a  compact 
or  granulated  rock  of  a  blackish-brown  or  greenish  colour,  and  ex- 
tremdy  bituminous,  giving  out  an  offensive  odour  when  struck  or 
rubbed.  The  lower  bed  of  the  Zechstein  is  called  Rauwaokd,  and 
consists  of  a  hard  but  cdlular  magnesianfi  limestone,  abounding  in 
long,  irregular,  and  narrow  oavities,  whidi  are  most  numerous  where 
the  bed  attains  a  oonnderable  thidmessL  but  are  dmost  obliterated  in 


the  thinner  and  more  compact  portions.    The  whole  thickness  of  the 
Zechstein  is  rardy  more  than  20  or  30  yards. 

Of  the  schistose  beds,  which  form  the  base  of  the  Magnedan  Lime- 
stone series,  the  lowest  is  sandy,  and  forms  a  kind  of  trandtion  fh>m 
the  tmderlying  sandstones.  It  is  of  no  great  thickness,  and  is  suc- 
ceeded by  a  bituminous  band,  remarkable  for  great  uniformity  both 
of  mineral  character  and  fossil  contents,  being  traceable  over  a  oon- 
nderable district  in  Gtorm&nyi  and  forming  an  excellent  geological 
horizon  for  an  extent  of  at  least  250  miles.  According  to  M. 
lyAubuiBson  one-tentib  part  of  the  mass  of  this  bed  oondsts  of 
bitumen  and  carbon ;  and  although  not  more  than  a  foot  in  thickness 
it  contains  so  considerable  a  quantity  of  iron  and  argentiferous  copper 
pyrites  as  to  be  worth  working  as  an  ore,  whence  it  has  recdved  the 
name  of  Kupfer  Schiefer,  or  Copper-Slate. 

The  lowest  bed  of  the  msgnesian  limestone  group  is  called,  from  its 
lithological  character  and  rdative  geologicd  position,  the  Lower  New 
Red-Sandstone ;  but  it  might  very  fairly  be  associated  with  the  upper 
cod-measures,  for  it  contains  numerous  remains  of  extinct  vegetables 
not  to  be  distinguiBhed  from  species  found  throughout  the  carboni- 
ferous system.  It  differs  somewhat  however  from  the  cod-grits  in 
minerd  oompodtion,  being  more  discoloured  with  oxide  of  iron,  besides 
bdng  chiefly  made  up  of  conglomerate,  in  which  quarts  and  decom- 
posed granite  abound.  Thu  conglomerate,  dthough  in  its  lower 
portion  exceedingly  coarse,  passes  upwards  into  a  fine-grained  sand- 
stone, and  so  by  finer  sands  mixed  with  marl  shows  agradud  trandtion 
to  the  upper  and  marly  beds.  Beds  of  freestone  are  sometimes  but 
rarely  found  alternating  with  the  fine  sands  and  days  of  this  dividon ; 
and  the  mass  is  dtogether  very  irregular  both  in  thickness  and  extent, 
appearing  to  have  presented  an  uneven  surface  at  the  commencement 
of  the  depodt  of  the  mora  recent  magnesian  limestones,  and  in  some 
places  to  have  undeigone  considerable  degradation  befora  those  beds 
were  superimposed.  The  irregularity  thus  described  as  affecting  the 
lower  strata  must  have  been  owing,  in  all  probability,  to  subterranean 
movements  disturbing  the  bed  of  the  ocean  during  the  period  of  their 
depodtion.  The  marls  associated  with  the  fossiliferous  bands  in  the 
county  of  Durham  are  also  sometimes  bituminous,  and  traces  of 
bitumen  occur  in  thin  bedded  compact  lirn^Mtones  of  the  same 
geologicd  date. 

The  lower  new  red-saadstone,  or  Rothe-todte-liegende,  as  observed 
in  Germany,  is  perfectly  similar  in  almost  dl  rsspeots  to  the  contem- 
poraneous beds  in  our  own  country,  bdng  made  up  of  coarse  conglo- 
merates dtemating  with  marls  and  ahaly  beds,  the  conglomerates 
being  generally  composed  of  it^igments  of  the  neighbouring  crystalline 
rocks,  cemented  by  a  fine  ferruginous  and  sometimes  arg^Uaoeoua 
sandstone.  In  France  this  depodt  is  exhibited  writing  round  the 
old  rocks  which  form  the  central  axis  of  the  Yosges.  It  consists  of  a 
coane  incoherent  sandstone,  generally  of  a  red  but  sometimes  of  a 
bluish'gny  colour,  dtemating  with  dialy  and  micaceous  marls,  the 
whde  formation  being  extremely  variable  both  in  its  mineral  diaivcter 
and  in  ^ba  extent  of  its  development  It  passes  insendbly  into  the 
upper  beds  called  the  '  Qr^  des  Yosges,'  or  Yosges  Sandstone,  there 
bemg  no  intermediate  bed  of  magnedan  limestone. 

The  Permian  system  of  Russia  exactly  corresponds  to  the  magnesian 
limestone  and  lower  new  rednuuidstone  of  our  own  country ;  but  it  has 
been  judged  advisable  to  give  a  distinct  name  to  the  continentd  group, 
and  the  district  in  which  the  rocks  are  most  perfectly  exhibited  being 
included  in  the  andent  kingdom  of  Permia,  that  name  has  been  selected 
for  reasons  similar  to  those  which  induced  Sir  R.  Mureluson  on  a  former 
oocadon  to  apply  the  term  Silurian  Formation  to  a  group  ty|iicdly 
exhibited  in  tke  region  of  the  andent  Siluri  The  Permian  district 
extends  for  about  700  miles  from  nortii  to  south  along  the  western  or 
European  flanks  of  the  Ural  chain,  and  for  nearly  400  miles  between 
those  mountains  and  the  river  Yolga.  The  strata  within  this  area 
are  described  as  lying  in  an  enonnons  trough  of  carboniferous  lime- 
stone, and  though  oooadonally  thrown  into  antidind  axes  of  some 
length,  are  often  traceable  for  great  distances  without  any  break  or 
interruption  of  the  sequence.  The  Permian  rooks  of  Russia  consist  of 
a  great  number  of  distinct  strata  of  very  varied  lithologicd  character. 
They  are  composed  for  the  most  part  of  white  limestones  with  g^peum 
and  rock-sdt^  of  red  and  green  gritstones  with  shales  and  oocssionally 
copperore,  and  of  magnesian  limestones,  marlstones,  conglomerates, 
&c  The  whole  series  is  fosdliferous,  and  contains  the  remains  of 
extinct  animals  and  vegetables,  greatly  resembling  those  of  the  car- 
boniferous period.  In  the  Russian  beds  also  there  have  been  discovered 
reptilian  remains  like  those  of  the  Bristol  magnesian  conglomerate, 
and  fish  identicd  with  the  spedes  firom  Durham  and  from  lunsf dd  in 
the  Thuringian  forest 

(Sedgwick,  in  Chohgieal  DnmactumB;  Smith,  Cfeoloffieal  Map  of 
Torktkire^  &o. ;  notices  of  contemporaneous  depodts  in  the  midland 
and  southern  counties  of  England  occur  in  Murehison's  Silwrian 
SytUm  ;  Conybeare  and  Phillips,  CkoUigy  pf  Btiglandi  €md  WaUtf  ko,  \ 
Ansted,  Memadwry  Oonurm  of  uociogy,) 

MAQKBSITB.    [MAOvniiL] 

MAGNET,  NATIYE.    pBOH.] 

MAGNO'LIA,  a  genus  of  Plants  named  in  honour  of  Pierre  Ifagnoif 
who  was  professor  of  medidne  and  prrfeot  of  the  botanic  ganlv  "•* 
KontpeUier.    He  was  bom  in  1688,  and  died  in  1715.    He  gl 
account  of  the  plants  growing  wild  About  Montpdlier,  in  e 
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m  Mc«upfllimM ;  Ku  PluUram  dro  Hompelium 

,"  8to,  1886.    Tbii  woA,  iilnirtrmted  with  p]at«a, 

-a  wall  u  one  pubtiihed  in  1689  with  the  litla  '  Prodromm  HiitoriiB 
Qeoenlij  FUntvom  in  quo  Flaote  per  Fuuiliu  diapoDuntur,'  wns 
amiiKBd  ueordiiig  to  ■  Dfttunl  sfBtciD  of  hia  own.  la  uiothar 
work  cmbnudng  th<  plants  growing  in  ths  HontpelliBr  Oarden, 
•ntitled  '  Hortiu  Bngioa  UoDipeliaiuu,'  ha  hu  arranged  the  planti 
■oooiding  to  tfas  iTBtam  of  Toumsfort. 

Ths  gsQui  Uagnoiia  a  the  type  of  the  natunl  order  MagtwHaaa. 
It  bu  a  oalji  of  S  deotduoui  eepila  tiiat  iMemble  petali ;  the  aocollBi 
ia  oampoHd  of  <S  to  S  petals;  the  itunena  and  piiUU  nuineroiu;  the 
Oirpgll  are  diipiiMd  oompactly  in  apikeg,  opsQing  bj  the  eitenial 
angle,  I'S-eeedsd,  pennanent ;  the  eeede  baccate,  aamewhat  c»rdat«, 
pendulaiu,  hanging  out  bejond  the  carp^  bj  a  yarj  long  umbilical 
white  thread.  Ths  speoiea  of  Magnolia  an  trees  or  ahniba,  with 
alternate,  stipulate,  decidaoua,  or  erergreen  simple  leaves,  and  large 
terminal  toUtarj  odoriferous  £ower>.  Thej  are  all  natiTss  of  North 
America  and  Alia. 

M.  groMdiJlora,  Oreat-Flowered  Magnalla,  or  Lanrsl-Bay,  is  an 
green  tree,  reaehing  sometimes  a  height  of  TO  feet  It  has  oval-oblong 
ooriaoeous  leaTea  with  the  upper  surfaoe  shining  and  the  under  sarface 
rusty;  ths  flowers  erect,  with  from  9  to  12  petals  expanding.  Thii 
plant  is  one  of  the  tallest  and  bandaomest  trees  of  North  America. 
It  has  large  pale-Rreen  shining  leaves  nearly  10  inches  long,  with  large 
white  flowers.  It  has  been  cultivated  in  England  for  the  last  oentnry, 
Ud  in  this  oountr;  attaina  a  height  of  from  SO  to  30  feet  BwenU 
Varistie*  of  tlua  ipeciea  have  been  named  and  deaoribad.  Amongat 
the  moat  Donstant  and  beet  known  vnrietjea  are — I,  M.  g.  obmala  ;  2, 
M.  g-  Sionitniu;  8,  M.  g.  anguttifolia  i  and  *,  M.  g.  pracox.  The 
flrst  ia  known  in  the  Caralinas  by  the  name  of  the  Big  Idorel ;  the 
■eoond  is  the  Eimouth  Uagnalis;  ths  third  and  fourth  are  varietiea 
which  have  been  produced  in  France. 

In  the  oultlvation  of  this  species  a  deep  sandy  loam,  dry  at  bottom, 
and  lupplltd  with  v^etable  mould,  snite  all  the  varietiea  In  planting 
{\  against  a  wall,  almost  any  aspeot  may  be  choaen  except  a  north-eaat. 
Till*  plant  may  be  propagated  by  stools,  which  should  be  laid  down 
in  autunn,  and  require  two  years  before  they  are  Stted  for  separation. 
They  are  then  potted,  and  kept  in  pita  or  under  gUss  during  the 
winter.    It  may  be  also  propagated  by  seeds  from  America. 

il.  fUnta,  deoidDous  Swamp  ICsgnolia,  is  an  almost  deciduous 
plant,  with  obtuse  elliptical  laavca,  glanooua  on  the  under  sarfiKe; 
ths  fiowen  from  8-12-petallad,  oontnuted ;  the  petala  ovate,  oonoave. 
This  spaces  Is  a  tree  rising  from  15  to  SO  feet  in  height,  It  is  a 
native  of  North  America,  in  low  moist  swampy  ground  at  a  little 
dlstaaos  from  ths  aea,  &om  Massachusetts  to  Florida  and  Louisiana. 
This  plant  Is  alao  cultivated,  and  a  number  of  varieties  have  been 
dsMviMd.  The  bark  haa  a  bitter  and  aromatio  odour  reasmbling 
mmfiaa.  On  this  account  it  has  been  used  in  America  as  a  anbatitnte 
for  other  arooutia  bittcv  Wfci  ae  Csscatilla,  Canella,  £c,  and,  it  li 
■aid,  with  great  auoceas.  Allhongh  not  much  uaed  in  Europe,  veiy 
favDuntble  reporta  of  its  efficacy  in  chronic  rheumatism,  ague,  and 
remittent  fever  have  been  given.  All  the  species  of  MagBuiia  poasess 
more  or  leaa  the  properties  which  are  most  evident  in  M.  giauca. 
When  nied,  a  tincture  made  boia  the  bark,  seeds,  or  coues  ia  equally 
sfBcaoioua.  It  is  said  that  when  the  tinoture  is  made  &om  the  leavee 
■ad  oones  whilst  green,  it  is  more  efficacious.  In  America  this  Iraa 
is  known  by  the  names  White  Lnurel,  Swamp  Laurel,  Swamp  SsBsafras, 
Sweet  Bay,  and  Bearer-Tree,  The  last  nams  is  given  to  it  on  account 
of  the  fondnea  of  the  bearer  for  it.  The  flowers  ai«  of  a  cream  colour 
and  have  a  sweet  scent,  which  Ealm  sayi  may  be  smelt  at  a  distance 
of  three  miles.  The  flowers  are  followed  by  red  berries,  which  give 
the  tree  a  handsome  appoarsnoe.  The  berries  are  steeped  in  bnmdy 
and  used  aa  a  domeatic  medicine  fm'  various  oomplainta 

M.  wubrtlUi  is  a  deciduous  tree  with  lanceolate  spreading  leaves, 
the  adult  onea  smooth,  the  younger  one*  pubeaoent  underaeatli ;  the 
petala  B-12,  exteitor  oaaa  pendant  It  is  a  native  of  North  America, 
U  the  Carolinaa,  Qeorgia,  Virginia,  and  New  Yoik.  The  leaves  are 
one  to  two  feet  long,  placed  at  the  ends  of  the  branches  in  a  circular 
maoDer,  somewhat  in  the  form  of  an  umbnlla,  f^m  which  ciroum- 
■Isnoeithasbeea  called  the  UmbrelU-Tree.  The  wood  is  soft  and 
■pongy,  and  on  the  mountains  of  Virginia  ia  called  Elmwood. 

X.  acHMtna^o,  a  deciduous  tree  with  oval  aonmiaate  leaves,  the 
under  aurfsoe  puiHaoent,  the  flowers  with  from  6  to  S  petals.  It  ii  a 
native  of  Norui  America,  from  Pennsylvania  to  the  Carolinaa.  The 
flowers  are  lai^  3  or  1  inches  in  diameter,  of  a  yellowiah  colour, 
mixed  with  famt  blue  or  pea.greeD,  bat  not  ramaikable  for  their 
beauty.  The  fruit  is  about  S  inches  long,  and  resembles  a  small 
cucumber,  whence  in  Amsnca  it  is  called  Cuciunba:^Tree;  A  tincture 
is  made  of  the  fruit,  and  is  used  in  cases  of  rheumstisni.  Sevcml 
varistiee  of  this  plant  have  been  described.  It  is  often  uaed  in  the 
Loodoa  nutaeriea  aa  a  stock  on  which  to  eognft  the  other  apeciea. 

There  an  sevenl  other  apedes  of  this  magniAoent  genua  found  in 
the  forests  of  North  America,  all  of  whiim  ai«  nlued  ia  Gnat 
Britain  for  ornamental  culture.  Ths  beet  known  of  thsas  are  Jtf. 
eordala,  the  Heart-Leaved  Cucumbei^Tree,  with  yellow  flowers  streaked 
with  red,  and  having  a  disagreeable  odoor ;  and  M.  amiaUata,  Indian 
Physio,  or  Long.Xieaved  Cacombei^Tree,  having  white  flowen  and  a 
tntter  bnk,  which  ia  uMd  as  a  mediotns  by  the  Indians.  i 
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it,  YtUan,  or  ^f.  CDMpiciut,  a  deoiduous  tree  irith  obovate  abruptly 
acuminated  leaves,  Uie  younger  ones  pubeacen^  expanding  after  the 
flowers;  the  flowers  erect,  6-B-petalled  ;  tlie  stj-lea  erect  Thin  plant 
attaiuB  a  height  of  80  or  iO  feet  in  its  native  country,  but  reicbea 
only  8  or  ID  feet  in  our  gardens.  It  grows  in  China,  when  it  haa 
been  cultivated  alnce  the  year  627.  Ita  native  name  is  Tulan.  It  is 
a  very  showy  tree,  having  white  flowers  sometimea  sufinsed  with 
porple,  which  give  out  a  most  delidous  perfume.  It  bloeaama  in  till* 
oounti^  from  Febmaiy  to  April,  and  is  diitinguiahed  from  the  other 
■peciaa  by  the  Bowen  appearing  before  the  leaves.  It  ia  not  quite  so 
hardy  oe  the  Ameriean  species;  still,  unless  the  weather  is  nnpro- 
pitious,  it  will  put  forth  an  abandance  of  bloaaoms  during  the  drsary 
months  of  February  and  March. 

Af.  jMrpweo,  the  Purple-Flowered  Magnolia,  ia  a  deciduous  shrub, 
with  obovate«oute  rsticii lately-veined  leaves,  almost  smooth ;  the 
flowera  erect,  of  3  sepals  and  fl  obovate  petals  ;  the  styles  very  short 
This  plant  ia  a  native  of  Japan,  and  seldom  attains  a  gmter  height 
than  10  feet  Thb  bsrk  when  bruised  has  an  aromatic  odour.  The 
flowers  are  more  or  less  purple  without,  and  always  white  within.  It 
ia  a  very  ornamental  spemes  and  worthy  of  oultivation.  The  beet 
situation  for  it  is  against  a  wall,  when  its  bianohsa  will  reach  from 
15  to  20  feet 

In  their  cultivation  the  hardy  kiads  may  be  treated  in  the  nn» 
way  aa  M,  grandifliin^  Ths  Chinese  kinds  are  often  inarcfaeil  or 
budded  on  X.  abomta.     Whta  the  plants  are  replanted  after  layering 


it  auooeed  so  well. 


(Don,  OiddaiKydtirut  Ptanti ;  laudoa,  BiKyct.  of  Trea  and  Sknbi.) 
MAQNOLIA'CEiB,  Jfajrnoliiuji,  an  important  natural  order  of  albu- 
minous polypetaloUB  Eiogenoua  Plants,  consiating  of  bushes  and  trees, 
iTihabiting  the  temperate  parts  of  both  the  Old  and  New  Worid. 
Tliey  have  the  numerous  disjoined  carpela  aud  hypogynoua  atamona 
ot  BanmmHlacBC,  to  which  they  are  closely  allied ;  they  differ  not 
□olr  in  their  arborescent  habit,  but  in  the  young  leaves  being 
eoveloped  in  stipules,  either  hom-like  and  convolute,  or  luvalved, 
which  are  thrown  off  aa  the  leaves  uoibld.  The  flowera  an  usually 
large  and  sweet-scented,  aud  the  leaves  sn  firm,  broad,  and  large,  in 
consequence  of  jvhich  many  of  the  species  an  objects  of  cultivation 
in  all  civilised  countriea.  In  England,  when  they  an  exotica,  they 
are  among  the  most  highly-valued  of  ornamental  plenty  and  every 
species  which  con  bear  the  climate,  or  which  will  thrive  in  oonserra- 
tories,  has  been  collected  with  great  can,  whenever  opportunities  have 
offered,  so  that  few  now  remam  to  be  imported.    Among  the  most 
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omatuental  of  the  hardy  kinds  are  the  MagnoUa  ffrandii^U>ra  of  Carolina ; 
M.  gtaucOf  of  which  there  are  many  Tarieties ;  M.  macrophpUoy  the 
flowers  of  which  are  among  the  largest  in  the  v^etahle  kingdom ; 
and  the  Tulip-Tree,  Liriodendron  tuUpifera,  a  laige  tree  with  singular 
truncate  leaves.  In  Bengal  the  air  is  often  perfumed  with  the 
fragrance  of  the  Tsjampac,  a  species  of  Miehdia  ;  while  in  China  and 
the  Malayan  Archipelago  others  are  equally  well  known  for  Iheir 
ornamental  characters.  Nor  are  the  pluits  of  this  order  lets  useful 
than  beautifuL  It  is  probable  that  they  are  all  Taluable  for  the 
febrifugal  qualities  of  their  bark.  M.  glauea  is  among  the  best  bitter 
and  aromatic  species  known  in  medicine,  and  the  Tulip-Tree  affords 
to  the  North  Amerioan  settler  a  substitute  scarcely  inferior  to  it 

The  genera  Talawna  and  Magnolia  have  the  very  singular  property 
of  dropping  their  seeds  out  of  the  back  of  the  seed*vessels  when  ripe, 
allowing  them  to  hang  down,  each  suspended  by  a  long  extensible 
elaatic  cord,  composed  of  delicate  spiral  vessels. 

In  oonaequenoe  of  the  seeds  of  Magnoliaceas  containing  an  abund- 
ance of  oil  which  often  becomes  rsncid  soon  after  they  are  gathered, 
it  is  difficult  to  transport  them  to  a  considerable  distance  in  a  living 
state.  The  best  method  of  succeeding  in  that  object  is  to  pack  the 
seeds  in  earth  as  soon  as  they  are  ripe,  pressing  them  close  and 
securing  them  in  a  box.  Under  such  circumstances  they  will  preserve 
their  vitality  for  several  months. 

There  are  11  genera  and  65  spocies  of  this  family. 

MAGONIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Sapindacece,  The  flowers  are  polygamous;  the  male  flowers  have  a 
6-parted  unequal  reflexed  calyx ;  petals  5,  linear,  and  unequal ;  disc 
unequal  between  the  petals  and  stamens,  on  one  side  long  and  double, 
in  the  other  shorty  simple,  and  rugose ;  stamens  8,  didinate.  Herma- 
phrodite flowers  as  in  the  male,  but  stamens  much  smaller  and  not 
diclinate ;  ovary  3-oelled,  many-seeded ;  styles  curved ;  stigma  3-lobed; 
capeule  large,  woody,  3-valved,  loculicidal;  seeds  large,  flattened,  sur- 
rounded with  a  wing;  hilum  in  the  edge.  The  species  are  trees  with 
a  corky  bark ;  leaves  alternate,  abruptly  pinnate,  without  stipules ; 
flowers  panided. 

M,  pubeioent  is  a  small  tree  common  in  the  western  deserts  of  the 
province  .of  Minas  Geraes  in  Brazil  It  has  downy  branches ;  leaflets 
8,  ovate  or  oblong,  sessile,  deeply  emaxginated  and  downy ;  the  flowers 
in  a  terminal  sesnle  or  stalked  panicle  from  9  to  16  inches  long ;  calyx 
downy,  yellowish-green;  petals  linear,  obtuse  above,  in  the  middle 
smooth  and  dark  purple,  at  the  edges  and  point  downy  and  green ; 
fruit  a  laTge,  woody,  globose,  3-comered,  somewhat  depressed  capsule, 
with  8  valves,  8  cells,  and  many  seeds.  The  ashes  of  this  pUmt  are 
extremely  alkaline.  The  bark  is  used  for  subduing  the  swelliogs 
produced  in  the  skins  of  horses  by  the  stings  of  insects.  The  leaves 
of  this  species  and  M.  glabraia  are  poisonous  to  fishes. 

(Lindley,  PUtra  Medico,) 

MAGPIK    [Cobvida] 

MAIA.    [MAnDis.] 

MAIADA    [MaiidjlI 

MAIANTHEmUM,  a  genus  of  Plants  belonging  to  the  natural 
order  Atparagacea,  It  has  a  4-parted  perianth ;  the  segments  horl- 
Eontally  patent  or  reflexed,  deciduous ;  stamens  4 ;  style  1 ;  stigma 
blunt;  beny  2-celled;  cells  1 -seeded. 

M,  btfolium  has  a  stem  with  two  alternate,  stalked,  triangular,  cordate 
leaves ;  the  stem  is  from  6  to  8  inches  high ;  root  flliform ;  leaves  very 
deeply  cordate ;  raceme  terminal,  resembling  a  spike;  flowers  small; 
segments  reflexed ;  berry  vellow  with  bro^vn  spots.  It  is  found  in 
woods  in  the  north  of  England. 

MAID,  a  fish  belonging  to  the  Pay  tribe. 

MAIDEN  HAIR,  the  common  name  of  the  Adiantwn  Oapillua 
VenerUf  a  fern  found  wild  in  many  parts  of  Europe,  on  damp  shaded 
rocks.  It  is  the  Adianton  {'ASiarrw)  of  the  GreeUy  and  has  probably 
gained  its  trivial  name  from  its  having  formed  a  part  of  the  prepara- 
tions used  by  the  ladies  for  stiffening  their  hair.  (Dioscorides,  1.  iv.  a 
186.)    [Adiantum.] 

MAIGRE.    [SoLfiKn>£.] 

MA'IIDiE,  or  MAIADuE,  a  tribe  of  Cruttacea,  the  second  of  the 
family  of  Oxyrhynehi,  according  to  the  system  of  M.  Milne-Edwards. 
It  is  composed  of  Brachyurous  Crustaceans,  whose  carapace,  nearly 
always  very  spiny,  is,  with  some  exceptions,  much  longer  than  it  is 
wide.  Rostrum  generally  formed  of  two  elongated  horns.  First  joint 
of  the  internal  antenna)  but  little  developed ;  that  of  the  external 
antennsD,  on  the  contrary,  very  laige,  and  soldered  with  the  neigh- 
bouring parts  so  as  to  be  confluent  with  them ;  itp  external  border 
always  constituting  a  considerable  portion  of  the  lower  wall  of  the 
orbit,  and  its  anterior  extremity  united  to  the  front  before  the  level 
of  the  internal  oanthus  of  the  eyes.  The  moveable  stem  of  the  antennas 
always  of  considerable  length.  The  epistome  generally  considerably 
wider  than  it  is  long,  whilst  the  buccal  frame  is  longer  than  it  is  wide. 
The  third  joint  of  the  external  jaw-feet  is  as  wide  as  it  is  long,  more 
or  less  dilated  on  the  external  side,  and  truncated  or  notched  at  its 
anterior  and  internal  angle,  by  which  it  is- articulated  with  the  fourth 
joints  which  is  very  small  The  anterior  feet  of  the  female  are  in 
general  hardly  larger  or  longer  than  the  others,  and  sometimes  they 
are  even  shorter.  The  same  conformation  obtains  in  some  of  the 
males;  but  in  general  the  first  pair  of  feet  in  these  last  are  longer  and 
much  laiiger  than  the  second  pdr,  and  their  length  sometimes  is  equal 


to  twioe  that  of  the  carapace ;  they  are  directed  'obliquely  forwards 
and  outwards;  the  hand  is  never  triangular,  and  the  immoveable 
finger  of  the  claw  is  not  inclined  downwards,  so  as  to  form  a  decided 
angle  with  the  lower  edge  of  the  hand.  The  succeeding  feet  are 
generally  of  moderate  length;  those  of  the  second  pair  are  most 
commonly  once  and  a  half  the  length  of  the  post-frontal  portion  of 
the  carapace,  but  th-^  are  never  twice  as  long  as  that  portion ;  those 
of  the  third  pair  are  iiardly  ever  more  than  once  and  a  quarter  as  long 
as  the  post-frontal  portion  of  the  carapace,  and  the  other  feet  shorten 
in  succession.  The  abdomen  is  ordinarily  composed  of  seven  distinct 
joints  in  both  sexes;  but  sometimes  this  number  varies  in  the  different 
species  of  the  same  genus.    (Milne-Edwarda) 

The  genera  and  species  of  this  family  are  numerous.  We  shall 
describe  the  principal  genera : — 

lAbii^ia  (Leach). — This  genus  has  the  greatest  relation  to  Doofeaand 
Piaa,  between  which  genera  it  establishes,  in  the  opinion  of  M.  Milne- 
Edwards,  a  nearly  insensible  passage.  The  general  form  of  the  body 
in  lAJbinia  approximates  closely  to  that  of  DocUa, 

Carapace  very  convex  above,  in  general  nearly  cireukr,  with  its 
orbito-frontal  portion  placed  sensibly  above  the  level  of  its  lateral 
borders,  which  are  prolonged  towards  the  mouth  rather  than  towards 
the  external  canthus  of  the  eyes.  Sometimes  the  carapace  is  elongated 
a  little,  and  bears  a  considerable  resemblance  to  that  of  some  of  the 
Pw(9.  Rostrum  small,  narrow,  and  notched  in  the  middle :  Uie  fronts 
measured  between  the  orbits,  is  much  narrower  than  the  anterior 
extremity  of  the  buccal  frame;  the  anterior  angle  of  the  superior 
orbital  border  is  projecting,  but  never  reaches  beyond  the  basilary 
joint  of  the  external  antenna) ;  the  orbits  are  nearly  cireular,  and 
directed  very  obliquely  forwards  and  outwards ;  their  external  angle 
is  formed  by  a  large  compressed  tooth,  which  is  separated  from  the 
rest  of  the  wall  of  this  cavity  by  two  fissures;  one  superior  and  very 
narrow,  the  other  inferior  and  more  or  less  open.  The  stomachal 
region  of  the  carapace  is  but  little  developed,  but  the  branchial  regions 
highly  so ;  and  their  lateral  border,  wluch  is  armed  with  spines  and 
very  much  curved,  is  directed  towards  the  anterior  angle  of  the  mouth. 
The  eyes  are  small  and  very  short ;  the  basilary  joint  of  the  external 
antennie  is  short,  but  very  much  developed,  and  always  wide  in  front, 
a  disposition  which  occun  in  Pisa,  whilst  the  contrary  is  to  be 
remarked  in  DocUa;  the  second  joint  of  these  antennas  is  stout,  short, 
cylindrical,  and  inserted  on  the  sides  of  the  rostrum  at  a  distance 
nearly  equal  from  the  orbit  and  the  antennary  fosset;  the  third 
joint  is  rather  smaller  than  the  second,  and  the  fourth  is  very  slender 
and  very  short  The  epistome  is  very  small,  and  the  whole  of  the 
antennary  region  is  not  more  than  half  the  length  of  the  buccal  frame. 
The  external  jaw-feet  and  the  sternal  plastron  have  the  same  form  as 
in  Pisa.  The  anterior  feet  are  much  longer  than  in  DoUea,  but  less 
developed  'than  in  Pisa;  they  are  always  nearly  of  the  same  size  as 
those  of  the  second  pair,  and  in  general  are  much  shorter  even  in  the 
males;  the  hand  is  very  nearly  cylindrical,  and  has  little  convexity ; 
the  pincers  are  rounded  or  trenchant,  and  finely  dentilated,  and  touch 
nearly  throughout  their  length,  a  disposition  which  is  rare  in  the  Pisa, 
The  remaining  feet  much  resemble  those  of  the  Pisa,  except  that 
their  last  joint  is  longer,  and  never  armed  below  with  homy  spines, 
as  in  them ;  the  length  of  the  feet  diminishes  progressively,  and  those 
of  the  second  pair  are  not  more  than  about  once  and  a  half  as  long 
as  the  post-frontal  portion  of  the  carapace ;  they  are  in  general  much 
shorter,  and  this  character  suffices  to  distinguish  the  Libinics  from  the 
DocUa,    The  abdomen  is  composed  of  7  joints  in  each  of  the  sexes. 

The  species  of  this  genus  are  found  in  the  seas  of  America,  as  far 
as  is  known. 

M.  Milne-Edwards  divides  the  genus  into  two  sections :  the  first 
consisting  of  species  which  have  the  anterior  and  external  angle  of 
the  basilary  joint  of  the  external  antennas  obtuse,  and  not  prolonged 
beyond  the  level  of  the  internal  one,  and  the  slit  of  the  inferior  orbital 
border  very  narrow ;  the  second  consisting  of  species  which  have  the 
anterior  and  external  angle  of  the  basilary  joint  of  the  extehial 
antennas  spinxform,  and  prolonged  much  beyond  the  level  of  the 
internal  angle,  and  the  slit  of  the  inferior  orbital  border  very  wide. 

Libinia  aipinosa  belongs  to  the  second  section.  The  body  is  entirely 
covered  wiUi  a  short  and  brownish  down,  and  it  is  about  four  inches 
(French)  in  length. 

It  is  found  on  the  coasts  of  BrazLL 

UerhsHa  (Milne-Edwards). — Intermediate  between  the  LibinuB,  the 
PiscB,  and  the  triangular  Mithraces, 

The  carapace  is  more  triangular  than  in  IMnia ;  the  stomachal 
region  nearly  as  much  developed  as  the  branchial  regions.  Rostrum 
small,  hardly  longer  than  it  is  wide,  and  formed  of  two  flattened  horns, 
which  are  pointed  and  divergent,  and  the  base  of  which  occupies  all 
the  width  of  the  front.  Orbits  oral-shaped,  and  directed  obliquely 
forwards,  outwards,  and  upwards;  their  superior  border  with  two 
small  Assures,  which  terminate  anteriorly  in  a  small  spine,  less  pro- 
jecting than  that  situated  below,  and  belonging  to  the  basilaiy  joint 
ot  the  external  antennae ;  their  inferior  border  is  complete,  and  presents 
only  a  small  flssure.  Eyes  large  and  retractUe.  I)ispo8ition  of  the 
antennaiy  r^on,  the  jaw-feet,  the  sternal  plastron,  and  the  feet, 
essential^  the  same  as  in  Pisa.  The  tarsi  of  the  lest  four  feet  present 
small  homy  spines  placed  irregularlr. 

ff,  eondyliata  is  the  only  spedes  known.    It  hv  the  body  covered 
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tntarior  foat  ue  k  gonanl  ocarif  of  the  nme  length  h  thoaa  of  ths 
Hcondpair;  bat  in  the  nuJa  they  uvrecurkftbl;  longerand  itotiter; 
the  buid  ii  ooQTex,  imd  the  fingers  traochoDt,  and  Sa^j'  denldlated  on 
their  lermiual  moiety ;  the  renuuning  feet  are  cylindrical,  and  of 
tnodeiate  length ;  thoae  of  the  aacoud  pair  are  not  muidi  loDger  than 
the  port-frontal  portion  of  the  oaiapaoa ;  the  Ito^  of  tha  (uei  feat 
diminiih  euccMBiTelj,  and,  in  nearly  all  the  ipeoiea,  their  laat  joint  ii 
'  fumiahed  below  niUi  small  homj  pointi,  irhioh  are  jJaoed  varj 
regularly  on  one  or  two  longitudinal  lines,  like  the  teeth  of  a  comb ; 
abdamen  composed  of  seven  distinct  juints. 

The  whole  of  tha  body  of  the  Pint!  in  ordioaiil;  corored  with  haira, 
vhich  Are  recurred  at  the  end,  and  oatoh  up  foreign  bodies  which  tfan 
touch ;  it  ia  not  rmre  therefore  to  see  these  cmatacoaos  covend  with 
sea-weeda  and  apanges.  This  disguise  most  probably  aoawen  ibt 
double  purpose  of  enabling  them  to  surprise  their  pr^  and  of  protcctitig 
them  from  their  enemiea. 

Nearly  all  the  apeciea  live  in  the  European  Seas  at  eonoderabla 
depUu,  and  ore  often  dredged  up  by  the  fisherman.  AAsr  epiing-tidea 
thej  are  frequently  found  hidden  nnder  itanea  at  low>water.  They 
are  not  uoed  as  food. 

The  species  are  divided  into  two  aectioni,  dapanding  on  the  abeeoce 
or  preaenca  of  spinitorm  teetli  on  tha  upper  border  of  the  third  or 
third  and  fonrth  jointa  of  the  last  fonr  pura  of  feet,  &c  The  llirt 
of  these  sections  ia  separated  into  two  snbdiviaionB,  dependent  prin- 
cipal!; upou  tha  rounded  or  triangular  fonn  of  the  poatoior  portion 
of  the  carapaoe. 

P.  IttraaOOK,  the  Foul^Bo^ned  Spider  Crab,  is  two  or  thne  iochea 
in  lengtli,  and  has  the  body  entirely  eoversd  with  a  kind  of  down  and 
some  crooked  hain ;  it  is  of  a  brownish  colour ;  tha  hitsnl  maigin 
with  foor  spines,  the  posterior  part  of  ths  otapace  rounded  withoat 
spines;  a. small  tubercle  near  the  poatarior  mu^in.  This  specie*  ia 
very  common  on  the  English  and  French  coasts,  Th^  are  fonnd  con- 
cealed under  the  long  hanging  Fact  which  clothe  the  rocka  at  some 
diatanoe  ftom  the  shor&  Like  all  the  dow-moviiig  Onulaeta  they 
are  ftnqnantly  covered  with  PiicL  Their  movements  are  exceedingly 
alow  Uld  measured,  but  they  seize  their  prey  easily  and  hold  it  firmly. 


Pin  (Leach)^ — The  carapaoe  is  gradually  narrowed  antariorlj  for 
about  three-fonrtha,  and  its  latero«nterior  bonleni  prolonged  obliqnely  | 
In  a  nearly  straight  line  up  to  a  small  diatanai  from  its  poatarior 
botder;  the  snrface  very  convex  ;  the  re^ns  in  general  suScienHy 
disttoot,  and  ths  stomstdial  region  in  particular  very  much  developed ; 
the  front  wider  than  the  bucod  frame,  and  armed  with  four  honiB 
directad  forwards,  the  two  eiteroal  of  which  oconpy  the  anterior  | 
axtremity  of  the  soperior  orbital  border,  and  the  two  middle  of  which 
form  the  rostrnm,  which  ia  always  at  least  once  and  a  half  as  long  as 
it  Is  wide ;  eyes  carried  on  very  short  peduncles,  and  bent  backwards 
in  (hs  orbits,  which  are  of  an  oval  shape,  and  directed  outwsrds  and 
downwarda;  the  upper  border  of  these  cavities  with  two  slits, 
•apaioted  tnaa  each  other  by  a  triangular  tooth,  and  their  eztemnl 
angle  ntoated  rather  below  than  above  the  lateral  border  of  the  oara- 
paoe,  which  is  there  terminated ;  the  orbital  border  interrupted  below 
by  a  large  notch ;  the  fntatnal  antennas  withoat  any  peculiarity ;  the 
baallary  joint  of  the  eilemsl  aotennn  much  looger  than  it  is  wide, 
only  ajjghljy  narrowed  forwards,  snd  exceeding  the  level  of  the  internal 
canthus  of  the  ejss,  but  rompletely  hidden  above  by  tiie  spiniform 
prolongation  of  Uie  superior  orbital  border ;  the  second  joint  of  the 
anteooD  slender  and  cylindrical,  and  inserted  at  a  distance  nearly 
equal  from  the  antenuaiy  fosaet  and  the  orbit,  a  Lttle  without  the 
level  of  the  external  border  of  the  rostrum,  so  as  to  show  itself 
between  thia  prolongation  and  the  lateral  horns  of  the  front;  the 
third  joint  small  and  cylindrical,  and  the  fonrUi  rather  long;  anten-  : 
naij  n^D  nearly  of  the  liie  of  the  buccal  frame,  and  the  epiatome 
large  and  neariy  sciuare ;  the  second  joint  of  the  external  jaw-feet  | 
prolonged  ftcm  the  btemal  aide  much  bigyond  the  level  of  ita  extettial 
angle;  and  the  third  joint  mnch  longer  than  it  ia  vride,  stnmgly  | 
dilated  ODtwarda;  and  deeply  notched  at  its  anterior  and  internal , 
an(;]e  ;  sternal  plaatron  longrr  than  it  is  wid«    to  the  femab  the  '  /, 
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p.  l?iUrii  ii  >l>o  k  Britiili  ipaoia^  It  liu  Do  >plnM  on  the  Utanl 
nurgio.     It  ii  found  on  the  aoatliaTn  aouta  of  Dstoh  end  CommlL 

Jana  (Leaah). — Very  muoli  naambliDg  i>ira,  uid  parhepi  ou^t 
Dot  to  have  bMD  tepimted  from  it.  Tha  diBtinguiihing  chaneten  of 
lAua  oonnit  in  tbe  diipoutioii  of  tlu  nxtnun,  which  i«  fanned  of 
two  luaelloee  homi,  tnumtsd  vitflnorly,  &Tid  wider  uitariorlj  than 
they  ■»  at  their  beee,  uid  in  the  aheeaoe  of  ipiasa  on  the  tani. 

L.  cAiragra  it  tha  onl;  apeciea  known :  iti  length  ii  about  two 
inobw,  and  tha  ootour  an  intenae  red ;  the  feet  an  fimiahad  with 
■ome  haira,  bat  the  tninlc  ia  unanaed. 

It  ia  fotmd  in  the  Meditenaneao,  and  ii  aaid  to  hare  been  taken  on 
the  ooaat  of  Cornwall  b;  Mr.  3wuDBon,  but  it  it  not  taSDCioned  in 
Bell'a  'Britiih  Cnutaoaa.' 


IL  Uilne-Edwardi  remarks  that  L.  fitnmtrit  of  Hr.  Sa;  eaema  ta 
bear  much  analog;  to  Hi/at  oramau ;  but  Hilne-Edwarda  cannot  b« 
certain  that  it  belong!  tu  the  same  i^ua  from  the  author'i  deaoriptioa. 

Bwu  (Leaob) — -Approaching  TB17  nearly  to  Pita,  and  eipeolallj  to 
HaiMia,  bat  eaailj  diatinguished  by  tbe  form  of  tha  first  joint  of  the 
external  antenlit),  which,  uutead  of  being  cjliadrical,  ai  in  nearly  aU 
the  Oiyrhynotui,  U  flallaud  and  enlarged  on  the  eitemal  side.  Cara- 
pace rather  large,  eapecdally  anteriorly ;  rostrum,  which  ia  formad  of 
triangular  borne  that  are  Battened  aad  convergent,  moderate,  aod 
leaTing  tbe  insertjon  of  the  moveable  stem  of  the  external  antenna 
completely  Tisibla ;  front  large ;  orbits  directed  a  little  forwards ;  edgea 
not  spiny,  and  with  a  single  fissure  above  ;  eilemal  edge  of  tha  baailaiy 
joint  of  the  antennas  strsight,  and  Hparaled  from  the  external  por- 
tion of  the  orbit  by  a  very  largo  notob;  the  third  joint  of  tha  external 
jaw-feet  n  little  dilated  outwards ;  feet  dispoaed  as  in  Pita,  exce^it  that 
the  four  laat  pairs  are  longer,  and  have  no  apines  on  the  uferior 
■nrface  of  the  tarsus. 

H.  atamtata  (Leach).  The  carapace  of  thli  speeias  is  strongly  eoo- 
ttaeted  beneath  the  external  orbital  anglea.  Length  about  two  inobea. 
Colour  yellowish. 

H.  araneut  has  Uu  carapace  not  contiBCt«d  behind  tbe  poat^irfaital 
haatifonn  prooass.  This  is  also  a  British  ipeoies,  and,  with  the 
exoeptioD  (^  Moid  S^inado,  is  the  largest  of  the  family  found  in  the 
British  Fauns. 

Naxia  (Hilne-Edwards)-~Eitablishing,  in  tha  opinion  of  U.  Milne- 
Edwards,  the  passage  between  the  genera  Liita  and  Ckoriatu  ai  Leach. 
Genanl  ftmn  of  the  body  as  in  Ptta  and  XiMO,  and  the  disposition  of 
the  roatnim  very  analogous  with  that  which  ia  proper  to  Imo. 
Naxut  is  howenr  distinguished  from  the  pnoeding  genera  by  tbe 
dispodtioa  of  the  antemue  and  orbits.  Carapaoe  nearly  pearsbaped ; 
roatrum  much  resembling  that  of  Xiwa ;  orbits  very  small,  nearly 
^roular,  deep,  and  marked  wiUi  a  fissure  above  and  below,  but  with- 
out any  hiatus  at  their  interior  border ;  baiilary  joint  of  tlie  external 
aotenms  wide,  but  narrow  forwards,  Tsiy  much  advanced,  and  com- 
pletely hidden  1^  the  rostrum  and  the  anterior  angle  of  tha  superior 
orbitu  border ;  the  moreaUe  stem  of  these  appendages  inserted  under 
tha  rostrum,  near  tha  an tcnnary  fosset,  and  not  beyond  the  edge  of  tha 
external  border  of  that  prolongation,  as  in  Pita.  E[ustome  very  large. 

N.  MTpWi/ira  {Pita  lerjmiifera,  Uilne-Edwards).  Length  about 
4  inohia.  Body  ooTsred  with  a  brownish  down,  aad  tha  oarapaoa  often 


IS  like.   It  is  brought 


la  protndlni  polai^  alth  t> 


CtoHnw  (LBMh).-C«nmice  longer  u,d  iiwroww  than  it  is  in  ,  of  tbow  tnuipU.!- ■!«>!«•  whow  Iwl  four  fert  Ma  not  .pinr  .  jnd  the 
neulT  all  of  tha  JfoHrfffl;  but  in  general  form  not  differinB  much  ,  aeoond  lub-ganua.  of  thoM  truuvarw]  apMiea  whow  Uat  foor  f««t  u 
from  Piia.    Roatnim  formed  of  two  great  pointed  hori»ont«l  torn!,    aimed  with  apiiioL    The  teeuDd  aection  oont^™  the  thiM  aub-BBiiQi 


B  the  third  aub-ganiu. 


—j-t  retnotile,  nuA  tha  orbili  directed  ouiwarda  and  downtranii  , 
but  tbe  lower  vail  of  tl]aaacaTitiB*  is  very  incomplete  1  baiiUi?  Joiot 
of  tbe  exterual  antonnEO  iiarrow,  their  moTeabla  atom  inaerted  uuder 
tba  roatrum,  and  in  great  port  concealed  by  it.  Epiatome,  jaw-feet, 
Btemal  plaatron,  anil  abdomen,  diipoaad  neiLrlj  lu  in  Pita  ;  antorior 
feet  longoit,  a»paeia)ly  in  tliB  malea,  and  tlioclaw  atrongly  curved 
iawnnla,  dcntilated  and  pointed,  but  n  little  hollowed  out  into  a  aort 
of  glitter ;  tbe  siicceixling  feet  are  cyliuilrical ;  tlioia  of  the  la*t  thnia 
pniraof  moderate  leuRth,  but  tba  aecund  piiir  are  very  long ;  in  Ihii 
male  tbey  are  iu  general  ones  and  a  half  or  ei-cn  twice  as  long  as  tboau 
of  tbe  third  i«ir. 

M.  U  line-Ed  wards  dividri  the  species  of  this  genaa  into  tirn 
Kcctioni ;  tbe  flnC  conal>ting  of  thusa  which  have  tbe  superior  orbjt^vl 
border  ■coroi'ly  marked,  nod  fanned  by  three  apiiies,  tbe  auterior  one 
vrry  Urge,  and  the  two  poaterior  rudimentary  i  the  second  cnusiiititi; 
of  'those  speciaa  which  hnt»   the   aiiperior    border  lamulloie  uu  1 


eonii'tini;  of  tba  depreaaed  species. 

Jf.  dirfcjtomni  is  about  two  inches  in  length.  Colour,  yeUowiah. 
ta  found  on  the  coaats  of  tbe  Balearic  leUni^h 


(KiuiHiii  U-r-i,  Tcdueed  oiK.half. 

Mitkrax  (Leach).— Carapace  always  a  little  coiivei  above,  and 
good  deal  narrowed  forwards ;  dispoaition  of  the  different  regions  at 
Id  tha  other  Oiyrhynchs;  roatrum  bifid,  generally  rery  short,  onii 
■eparated  from  the  internal  oanthus  of  the  ejea  by  a  rather  consider 
kbls  tpice ;  orbits  newly  always  armed  wiui  two  or  three  apinea  at 
thair  superior  border,  one  at  tbeir  eiteroal  angle,  and  one  or  two  al 
their  inferior  border;  Istero-aaterioc  borders  of  tho  carapaoe  spiny,  oi 
at  Iratt  toothed  ;  internal  antonon  beat  a  little  obliquely  outwards, 
and  the  frontal  portion  of  the  partitiou  which  aeparatea  them  armed 
vitb  a  recurred  spins ;  bosilary  joint  of  the  eitamal  antenoto  large, 
and  neoriy  alwaya  armed  forwards  with  two  strong  apinea  ;  tbe  sei — ' 
joint  uf  theae  appendages  is,  on  the  contrary,  narrow  and  oyliudi 
and  iniarted  on  the  sides  of  the  rostrum,  nearer  the  antennaiy  ToBiet 
than  the  orbit ;  third  joint  nearly  oa  large  and  as  long  ai  the  seoond  : 
tbe  terminal  and  articulated  Eteni  rstber  short.  Eitemal  jaw-feel 
praaantiog  nothing  remarkable;  strmal  plaiitron  nearly  circular;  ante 
rior  feet  generally  io  the  male  longer  and  stouter  than  that  of  tht 
•ecoud  pair,  the  hand  or  daw  always  stout  aod  convex,  the  pincen 
distant  at  their  baas,  enlarged  at  the  end,  deeply  hollowed  into  i 
apoon-ahape,  and  tenninated  by  a  semicircular  truichant  edge  ;  feet 
of  the  oeoond  pair  about  once  and  a  quarter  aa  long  oa  the  poot-fnintal 
portion  of  the  cArmpece ;  the  snoceeding  fact  gradually  ahortenrd ;  the 
tarsi  shor^  booked,  and  often  armed  with  soma  points  at  tbeir  infe~^  — 
■urfuce.  Abdomen  generally  formed  of  aereo  joints  in  both  sej 
but  aometimea  only  four  are  to  be  percaved  in  young  females, 
aecond,  third,  fourth,  and  Gfth  aogments  being  soldered. 

U.  Hilne-Edward  a  remarks  that  Hilkrax  ettabliohea  aome 
between  tha  family  of  the  Oiyrbyneha  and  that  of  Uie  Cyolometopea. 

The  apeoiaa  are  found  in  the  oeaa  of  America  for  the  most  part, 
where  sodm  of  the  species  attain  to  a  eonuderable  aiie. 

H.  Hilne-Edwards  divides  the  genus  into  two  sections :  the  first 
consisting  of  those  species  which  hare  the  superior  edge  of  the  orbit 
armed  with  atnuig  q>ioM ;  the  second,  of  those  which  have  the  supe- 
rior border  of  tha  oihit  iinsimsl  Hie  first  of  these  sections  is 
farther  aubdivided  Into  two  anb-gssMss,  the  flrH  aab«ena*  oonalHIng 


Paranaikrax  (Hilne-Edwards) — Establishing,  in  the  ojonion  ofH. 
HilnC'Edward^  tbe  passage  between  Mitkraa  and  Main. 

Qanenl  form  of  tba  oarapooe  very  closely  approaching  that  of  the 
triangular  Ifitiiracti.  Hostrum  formed  of  two  stout  horns,  and  consi- 
derably leas  wide  than  the  front,  which,  in  its  turn,  has  nearly  aa 
much  extent  aa  tha  buccal  frame.  Orbits  oval-sbaped,  their  upper 
'    '   '  *n  the  Jfoiar,  and  with  thia 

notohea  more  or  less  deep  ; 
completo.  Eyes  rvtroctila,  with  atender 
peduncles,  which  ore  rather  long  and  recurved,  as  in  the  Jfsice.  The 
aiit«niiiiry  regioa  and  anteimsr/  pits  resembling  those  of  the  Maia. 
BaaiUry  joint  of  tbe  eitemal  antenna)  large  and  armed  with  spines, 
one  of  which  {^e  eitemaJ)  advancea  in  general  beyond  the  border  of 
the  front,  and  separates  tbe  orbit  from  the  insertion  of  the  moveable 
utrm.  which  is  not  covered  by  the  front.  Eitcmsl  jaw-feet  and 
stt'i'uuin  nearly  as  in  the  Maia.  Anterior  feet  oF  moderate  strength, 
and  terminated  by  pointod  and  rounded  claws,  which  ate  not  dentilated 
as  in  Pita,  nor  hollowed  into  a  spoon-sbape  as  in  Milhrax.  Tbe  sno- 
ceeding feet  are  cylindrical,  Teiy  little  or  not  at  all  spiny,  and  ot 
rariable  length,  oocording  to  the  speciea;  there  are  no  sm^l  homy 
points  nt  the  lower  end  of  the  lost  joint,  oa  in  moat  of  the  MUkraca. 

The  apedos  are  Auotralaaian. 

H.  Hilne-Edwordt  diridei  Paramitkrax  into  two  sectionB  : — the 
first  oonsioting  of  those  species  which  have  the  orbits  very  incomplete 
below,  and  whose  eyes  do  not  reach  to  tha  external  angle  of  the 
cavities ;  tbe  second,  of  those  whose  orbits  have  only  one  notch  below, 
and  whose  eyes,  when  turned  back,  touch  the  externa!  orbitsl  angle. 
P,  Ptnmii  ia  an  example  of  tbe  first  section,  and  P.  GMmardii  of  the 

Maia  (Lamarck). — This  genna  was  established  by  tha  author  of  the 
'Animaux  sans  Vertibrea,'  for  tha  reception  of  the  genera  Inaektu 
and  Parthtnopt  of  Fabridns,  or,  in  other  worda,  for  all  the  Oxyrkgiieki 
properly  so  called.  Uore  modem  authora  hare  oat  the  Lamarekian 
genus  down  to  tbe  group  formed  I7  the  small  number  of  speciea  which 
may  be  arranged  in  close  approximation  to  if,  Sqaiiuido. 

Carapace  about  a  fourth  longer  than  it  ia  wide,  and  much  narrowed 
anteriorly;  its  upper  surface  ia  rough,  with  multitndinona  tubercles 
and  spines,  and  tbe  regions  ore  not  atrongly  marked  on  it ;  rostram 
horiaontal,  and  fomred  of  two  diveq^nt  boms;  the  latero^nterior 
border  of  the  carapace  anned  with  atrong  apinee  ;  orbita  ot  an  oval 
shape,  rather  deep,  and  with  tbeir  superior  border,  which  b  eleTBt»1 
and  rounded  anteriorly,  divided  behind  by  two  fistuTes.  Intcmul 
antcnme  aibibittng  nothing  remubble,  but  the  portion  of  the  frni^t 
which  aeparatea  their  fossets  or  pits  is  prolonged  into  a  Btroog  curvtil 
apine,  which  is  directed  downwards.  First  joint  of  the  eiteni:il 
antenna:  vei;  large,  and  constituting  more  than  half  of  tbe  iuferiia 
floor  of  the  orbit,  which  it  only  exceeds  anteriorly  a  very  little  ;  iia 
extremity  ia  aimed  with  two  atout  spine*,  and  carries  the  nicceedia  ' 
joint  at  ita  snpatior  and  external  border,  so  that  tbe  moveable  stem  uf  ' 
these  appendages  apringaintfaeinteraaleaiithus  of  the  ej-ea.    Upiatoma 


w*  UAIIDiE. 

widar  than  tt  !■  long ;  bnoail  fmoa  tba  Mjae.  SeaoDd  jaiat  of  the 
eitonul  JB*r-rset  prolongad  ft  good  deal,  bom  tha  intanul  nda. 
Stanml  plxtron  Dcarl;  cinmlu',  mod  ita  madiui  nltnTs,  althimgh  Boffl- 
dmitly  loDfi:,  onlf  ocoupjing  die  lut  t}ioT>dci  riog.  IHnt  pair  of  fb«t 
not  ■  great  dud  ihortsr  than  tha  othoa,  Btendar,  caarly  ffgrlindrioil, 
and  tanoiiutad  bj  a  olaw,  the  fingen  of  trhioh,  nnari;  itjlifono,  are 
narar  hollowed  into  a  apoon-iihape  nor  dilated  toward*  tha  eitremiW, 
and  present  few  or  no  dantilatiODB.  Lensth  of  tha  aeaoad  pair  hardl; 
axoaeding  onoe  and  a  half  the  width  of  the  carapace ;  the  luaoaading 
feat  eradnallj  durter ;  their  tannlDatiug  Joint  ia  itjllfomi.  and  preienti 
neilhar  apinal  nta  dentjlationa  on  ita  inferior  border.  Abdomen 
oonditing  of  wven  diatinct  jointa  in  both  aeiea, 

The  apeoiei  are  firand  in  the  aeaa  of  Enrope. 

M.  Sqtiinado,  tha  Corwioh,  or  Spinoua  3pider-Crab.  Body  oovered 
with  hooked  bain  ;  length  four  or  flye  inohea  ;  colour  reddiih. 

It  ia  a  natiTs  of  the  Britiah  Channel,  the  ooeanlo  ooaata  of  Europe, 


■piDou  Bplder-Crati  (JTela  Sfyiiuiia),  redaiod. 


Thi*  apedea  ia  often  dredged  up,  and  the . 

it,  bat  ita  ieth  ii  not  much  eateemed.  It  waa  somidered  b;  the 
andanta  to  b«  endued  with  reaaon,  nnd  waa  by  them  rapreaanted 
auipended  from  tha  neok  of  Diana  of  the  Epheaiaoa,  ai  an  emblam  of 
wiadom.  It  ia  nlio  figurfd  on  ancient  coini  and  medala.  We  take  from 
Bell'a  '  Britiih  Cmitacoa '  the  following  intoreating  communication 
from  Mr.  R.  L,  Couch,  on  the  habin  and  reproduction  of  this  apeciei  :— 

"  Thia  la  the  moat  abundant  of  all  the  oraba  found  on  our  ooaat, 
but  it  doea  not  make  iU  appurance  >o  eart;  in  the  aeaaoa  as  the 
Comnion  Crab,  the  Lobater,  or  indeed  eny  other;  it  ia  rarely  found 
earlier  than  Uay,  but  from  that  time  till  tha  end  of  the  flihar?  in 
Auguat  and  September  these  orabs  make  their  appearance  in  vast 
Dumbera,  to  the  great  vexation  of  tha  fiehernien;  for  it  is  found  that 
from  the  time  tiiesa  begin  to  enter  the  pota  the  more  valuable  kinds 
coDildenblj  decrease  in  number,  and  this  ia  suppowd  to  ariee  from 
their  rtrtlasa  activity.  No  sooner  are  they  in  the  cr»b-pot  than  they 
are  eontinnally  in  motion,  acrambling  from  one  part  to  another,  and 
in  thia  waj  fnghtan  the  Crab  and  Lohatar,  and  prevent  them  from 
entering.  In  the  spiiog  and  early  part  of  the  summer  they  lie  con- 
cealed beneath  the  sand  in  deep  water.  Abont  May  they  leate  their 
E laces  of  conoealment,  but  never  come  into  shallow  water,  as  does  tha 
ommon  Crab;  the  latter  ia  often  found  in  crevices  of  rock,  or 
beneath  stouea  left  by  the  receding  tide,  but  this  is  never  tha  case 
with  the  Corwioh.  Thej  shed  their  spawn  about  August  or  8«>- 
tember,  at  some  abort  distance  from  the  shores  probably  in  the  saniU 
In  this  too  the;  differ  from  the  Common  Creb,  for  even  whan  tha 
spawn  ia  quite  mature  for  '  caatjng'  they  enter  tha  pota  as  readily 
as  at  any  other  time;  whilst,  on  the  other  hand,  it  is  *  very  rare 
occnrrenoe  to  catch  the  Common  Crab  with  spawn,  unless  it  be  with 
a  dredge-net  It  would  seem  either  Uut  they  grow  very  fast  or  that 
the  young  differ  coniiderably  in  their  habits  Bom  the  larger  ones; 
for  whilst  it  is  very  common  to  find  specimens  meaaoring  nine  or  ten 
inches  in  the  lengUi  of  the  coiapaoe,  it  ia  very  rare  indeed  to  get  one 
less  than  Umeinchea;  and  ■  fiiherman  tells  me  that  after  many  years 
flahing  he  caught  one  about  the  aiie  of  a  half-crown,  which  was  the 
amallect  ha  aver  aaw.  The  ova,  when  quite  reedy  for  ahadding,  are 
aboot  the  oie  of  a  veiy  small  mustaid-seed,  and  of  a  reddish-brown 
colour,  beapiiD^ed  with  small  dark  apota. 

"  After  keeptiig  them  aaspcDded  in  sea-water  for  twsaty-fonr  heuia 
•ome  of  the  ova  dropped  from  their  attaotmenta,  and  aoOD  after  the 

jiAT,  am.  Drr.  tdl.  or 


young  eaoapad,  and  thta  evidently  by  their  own  ezartioDs,  as  diatinet 
motiona  were  easily  obaarvaUe  under  tiie  microaoope  while  they  war* 
yet  inoloaed.  When  they  fint  escape  they  are,  aa  it  ware,  rolled  on 
thamsalvaa,  the  eandal  extranity  being  bent  on  the  body ;  bat  thii 
ia  Boon  changed  for  a  diffiiTflnt  poaition, 

"I  could  detect  no  spine  on  uie  anterior  part  of  tiie  oarapaoa^  whiess 
waa  quite  smooth,  but  marked  with  dota.  Tha  eyes  are  saa^  and 
large ;  the  alaws,  partioulady  tnwarda  the  extiemit;,  ooverad  willi 
minute  haira." 


iterioriy ;  ita  fronbyorbital  border  is  atraight  and  very  wide,  and 
lis  lateral  borders  ara  armed  with  spioes.  Rostrum  lamellsr,  and 
directed  vertioally  downwards  so  as  to  form  a  straight  angle  with  tlia 
azla  of  the  body  aikd  the  epiatome.  Orbits  plaoad  above  and  on  ths 
aide*  of  tha  rostrum;  at  their  superior  border  a  deep  alit;  oonlai 
padunolas  retractile,  iBther  long,  narrowed  in  the  middle,  and  pn>- 
longed  to  the  extremity  of  the  cornea.  The  stem  of  the  intonal 
antenma  in  banding  back  remains  vertical,  instead  of  becoming 
horiaontal,  aa  in  nearly  all  the  other  braobyurous  crustaceans.  The 
basilsry  joint  of  tha  eitemal  antemue  very  large,  and  wider  ia  front 
than  it  u  behind;  tha  second  joint  of  theae  appendages  is  inserted 
against  the  edge  of  the  rostrum,  at  a  oonaideiable  distance  from  tha 
orbit.  The  third  joint  of  the  external  jaw-feet  ia  extremely  dilated 
on  Uie  eitemal  side,  and  very  deeply  notched  at  the  point  where  it 
articulates  with  the  lueceeding  piece.  Sternal  plastron  nearly  oircutar. 
Feet  cylindrical  and  of  moderate  length,  there  being  little  differenra 
india  and  length  betn-een  the  Qrat  and  succeeding  paira,  Atxlomea 
consisting  of  seven  disti act  joints  in  both  sexes. 

The  apecies  occur  on  the  coasts  of  the  Indian  Ocean. 

M.  PhUgm.  Length  about  2  inches ;  colour  yellowish.  It  ia  found 
in  the  Indian  Ocean  and  on  tha  coaata  of  the  Islo  of  Fkanod 


Mittpf  PUIfra. 

Orioeaninut  (Qu&in). — The  principal  charactara  of  this  extraordinary 
genua  are  found  in  the  dispoaition  of  the  orbiu  and  of  t^  ejea.  The 
orfaitary  savitiea  have  nearly  tha  form  of  a  long  and  truncated  tub* 
directed  outwards;  but  they  do  not  sheath  the  eyes  as  la  Pmctro,  for 
the  ophtbalmio  ring  advaooea  nearly  to  their  extremity,  and  tha  ocular 
peduncle,  which  ia  long,  alender,  and,  like  that  of  ifoio,  is  inserted 
BO  as  to  be  completely  expoead,  and  to  be  capable  of  reSeotion  back- 
wards, and  of  applying  itself  throughout  ita  length  against  the 
eitenial  border  of  the  baaiUiy  joint  of  the  external  antenna,  a 
poaition  in  which  it  ia  ooncealed  under  the  poal-orbital  spines  of  tha 

O.  nperciiionu  (Ctaittr  mptreilKnu  Hsrbst).     Length  IS  linea. 


Parmnieippa  (Uilne-Edwards).— Approaching  nearly  to  Jficippa. 
Carapace  nearly  as  wide  as  it  ia  long ;  rostrum  bent  back  below,  and 
the  later&«ntarior  boidera  armed  with  taetb.  Disposition  of  the 
external  antenna*  nearly  tha  aame  as  in  Uieippa,  except  that  the 
second  joint,  which  ia  placed  on  ttia  same  level  a*  the  upper  part  ol 
the  fronts  1*  flattened  enlarged,  varj  (hort,  and  triangular  or  heart- 


ihqiBd.    Tha  iliipoiitioii 


la  ejea  ia  nrj  diffarait,  for  tharmmot 


be  SflBOted  bsdwrdB,  »nd  there  is  no  port-foimmiml  orbiUpj  o«Tit 
their  pBdnnole  »hoota  much  beyond  the  edge*  of  the  orbit,  ud  p.v- 
WDta  the  nme  diiposition  u  in  the  Onoearcim,  eioept  that  thej  *re 
iminovMblfl.  Form  of  the  eiteniU  jaw-feet  the  mm«  M  m  Pua  ,■  but 
the  «pi»6ome  is  eitremely  short  The  fe«t  we  ehort,  thoBO  of  the 
■voond  pur  hirdlj  longer  thsa  tha  pot-frontal  porUon  of  the  oanpkce  j 
the  suoneding  feet  us  gimduaUj  shortened.  The  ■bdomen  of  the 
female  is  oomposed  of  seven  joints. 

The  only  oert»in  locality  of  the  speoioi  stated  by  M.  Uilae-Bdwvda 
u  the  Red  Sea. 

P.  iHlcrmlaM.    There  are  ume  hiin  on  the  feet,  and  sren  on  th« 
eanpaee.    Colour  brownish. 
Its  losality  is  nnknowD. 

Ptrvxra  (Lstraille) — Bearing  muoh  reeemblance  to  Pisa,  hut  differ- 
ing from  that  genus  in  many  oharaclera,  and  eapeoially  in  the  disposi- 
tion of  the  orbits.  Carapaoe  very  much  elongatad,  and  more  or  less 
triangular,  a  litUe  oonvei  and  onequal  above.  Rostrum  boriaontal, 
and  formed  by  two  great  conical  horns.  Front  vary  wide,  and 
oocupying  nearly  twice  as  much  apace  as  the  base  of  (he  rostrum. 
Orbits  circular,  very  email,  and  extremely  deep,  direot«d  outwards, 
and  enUielj  filled  by  the  ocular  peduncles,  which  are  inclosed  therein 
as  in  a  sheath,  scarcely  proceed  beyond  it,  and  cannot  be  reflected 
forwards  or  backwwdH ;  their  npper  border  is  very  much  produced, 
and  preeente  a  fissure.  The  basilary  joint  of  the  aitemal  entennn  ia 
very  lai^  and  presents  nearly  iba  some  dispositions  as  in  Mieippa, 
for  it  Is  much  wider  in  front  tban  it  la  behind,  and  terminates  bj  a 
Tery  eitensiva  transversal  border,  which  is  solderad  to  the  fiont  or 
the  sides  of  the  rostrum.  The  position  of  the  moresble  stem  of  the 
eiteraal  antennas  variee  a  little;  sometimes  it  is  inserted  under  the 
Toetmm,  aometimes  a  little  outaide  the  lateral  border  of  that  pro- 
longation, but  always  very  near  the  antennary  foaset,  and  very  distant 
from  the  orbit  Disposition  of  the  eitamal  jaw-feet  "  well  as  that 
of  the  sternal  plastron,  the  feet,  and  the  abdomen,  nearly  tha  same 

The  spedea  are  found  in  the  aeaa  of  the  AntUlea,  as  far  aa  ii  yet 

M,  Mune-Edwards  diridea  the  genua  into  two  aeotiona.  The  first, 
oonstating  of  those  spedas  in  which  the  anterior  analea  of  the  auperior 
nbitary  border  are  prolonged  into  astrong  spine,  which  mnoheiceeds 
the  lasilaiy  joint  of  the  eitemal  antennn ;  Uie  second,  of  those 
apeeies  which  have  the  terminal  tooth  ot  the  baailary  joint  of  the 
eiteraal  antenna  going  much  beyond  tha  anterior  angle  of  the  superior 
orbital  border. 

P.  Mnwto,  H.  Uilne-Edwaids  {(^mejo  eamulo.  Farm;  Cancer 
eomude,  Herbst ;  Mata  Taunu,  Lam.),  Homed  Crab  of  Hughe*,  who 
dooribeB  the  whole  animal  aa  "  ootoiM  with  brownish  pluah;  hairs." 
Length  from  3  to  4  inches. 

It  is  a  native  of  the  seas  of  Barbadoea  and  the  Antillea. 


3.  etrrkernit,  Latr.  {Oametr 
known.    Length  from  aboot  ti 

It  is  a  nativa  of  KanritdnSi 


Faifra, 


(■[r,^ 


le-fonilh). 


SteneeiMp*  (Latreille) — Approaohing  Ptrvxra,  tha  principal  differ- 
ence being  in  the  disposition  of  the  eyes.  Carapace  narrow,  very 
unequal,  and  fumiahed  poeteriorly  with  a  large  triangular  prolonga' 
tion,  which  coven  the  insertion  of  the  abdomen ;  rostmm  formed  of 
two  stylifonn  and  divergent  home ;  upper  border  of  the  orbit  armed 
with  a  horn  analogous  to  that  of  the  rostrum,  but  directed  more 
obliquely.  Ocular  stoma  delicate,  immoveable,  and  very  projecting ; 
internal  antenna  presenting  nothing  remarkable;  fint  joint  of  the 
eibemal  antenna  much  longer  than  it  is  wide,  the  second  slander, 
and  inaerted  under  the  rostrum  a  little  in  front  of  tbe  level  of  the 
eyes.  Epistome  nearly  aquaie,  and  the  third  joint  ot  the  eiteraal 
jaw-feet  dilated  towards  tbeextemal  and  auterior  angle.  Feet  slender 
and  cylindrical :  in  the  female  thoie  of  the  first  pair  are  hardly  stouter 
tban  the  others,  and  are  muoh  emaller  than  those  of  the  second  pair. 


.imposed  of  five  joints  only,  the  throe  rings 
which  praoeda  the  last  being  soldered  together.  Neither  Herbet, 
LatreiUsk  TIL  GnMn,  nor  K.  Kilne'Edwarda  appean  to  have  examined 


ot  Uia  Brst  pair  ot  bet ;  t,  Xu. 


IfmaMia  (Hilne-Enwards)— With  much  of  the  haUt  of  Pi*a,  and 
establishing  the  pasasge  between  that  genus  and  HiAivuu.  Carapace 
about  once  and  a  half  aa  long  as  it  ia  wide,  very  muoh  narrowed  ante- 
riorly, and  of  the  form  of  a  triangle  rounded  at  ita  base ;  rostrum 
fonn^  by  a  large  pointed  process,  which  is  plaoed  on  tbe  median  line 
of  the  body,  and  ooonpiea  about  a  third  of  the  total  length  of  tbe 
canpaca ;  the  anterior  anglea  of  the  orbits  aurmountad  by  a  large 
pointed  and  hariaontal  tooth  directed  forwarda ;  the  borders  of  theas 
oavitiea  without  fiaanra^  and  exactly  surrounding  tha  base  of  the 
ocular  peduncle,  which  ia  short  and  but  little  moveable.  Tha  dispo- 
sition of  the  e:rternal  antannie,  of  the  external  jaw-feet,  and  of  the 
thoraoic  feet,  the  same  as  in  Piia,  eieept  that  there  exists  on  tbe 
lower  surface  of  tha  tani  two  rows  of  horay  points.  Tbe  abdomen 
of  tha  mala  oomposad  of  seven  distinct  joint*  ;  that  of  tha  female  of 
five  only,  of  whieh  the  penultimate  is  formed  by  the  soldering  of 
three  rings.  , 

M.  Moneeerta.  Length  about  10  lineh  Boatmm  fringed  with 
haiia.     Colour  hrawniab. 

It  ia  found  in  the  Red  Sea  and  the  Indian  Ooeao. 

ffalimiu  (LatruUe). — H.  Milne-Edward*  looks  upon  this  ganna  aa 
estabhshing  the  passage  between  the  Euiypods,  tha  Pita,  tha  Maue- 
thfi,  and  the  next  genua. 

Carapace,  including  the  roatnim,  abont  once  and  a  half  aa  long  as 
it  is  wide,  and  convex  above ;  rostrum  advanoed,  and  formed  of  two 
divergent  homa ;  superior  orbitary  border  projecting,  and  the  lataro- 
anterior  bordara  of  the  carapace  nearly  always  atrught,  and  armad 
with  strong  spines ;  eyes  not  retractile,  and  eiceeding  oonsiderably 
the  edges  of  tha  orbit,  which  is  prolonged  backwards,  with  a  groove 
which  represents  the  post-fonnunair  portion  ;  first  joint  of  the  exter- 
nal antenna  very  long,  straight,  and  nearly  of  the  same  width  at  ita 
extremity  as  at  its  bsse,  the  insertion  of  the  moveable  stam  of  theM 
appendages  not  ooveitd  by  the  rostrum.  The  epistomo  very  large, 
and  neariy  square;  third  joint  of  the  jaw-feet  strongly  dilated  out< 
■'  '     '  '  ....  feet  alender,  and 


itengostomij 
ita  length,  ia 


rgovtomiaa  regiona  very  small; 


the  mala  as  well  sain  the  female;  I 


male  compowd  of  ■oraD  n^enta ;  that  of  the  adnll  female  of  flve 
■ecmmit' 
Thes 


MAIABATHR0M.  Mi 

extortul  Jaw  feet  Urge,  and  their  thiid  Joint  nearly  aqoare,  not 
■ensbly  aularged  externally,  and  only  a  little  notched  at  ita  anterior 
and  internal  angle,  where  it  joins  to  the  auceeeding  articulatjan ;  the 
eternal  pUatron  nearly  drcullr ;  anterior  feat  rather  Btroag.  and  the 
oIaws  aughtly  epoon -shaped ;  the  succeeding  feat  cyliadriisl,  and  on 
their  penultimate  joint  a  bidbU  Betiferoue  tubercle  more  or  leu 
projecting ;  their  last  joint  is  furnished  below  with  two  rows  of  buiiUI 
apinea,  and  hse  bat  little  flexibility :  the  tubercle  is  only  well  apparent 
in  the  poeterior  feet;  the  second  pair  are  much  longer  thao  tha 
others :    a^mente   of  the  abdomen  Tarying   from  six  to    >even    in 


The  apedei 

£.  luieroUaitu.    Length  3  i 
It  i«  a  Mtire  ol  Chili 


B  Goaati  of  Chili,  u  far  aa  ia  yet 
four  lines ;  colour  hrownlah-yellow. 


Jca»(&oiiyx(Latreille). — Carapace  neaHy  as  elongated  aa  in  ^olfDiiM, 
but  leas  convex,  and  muck  lees  spiny ;  rcetrum  homontal,  and  formed 
of  tira  flattened  and  dirergent  horns ;  orbits  cfroalar,  and  occupied 
entiicty  by  tha  base  of  the  ocular  peduncle,  which  pannfl  beyond 
them  remarkably.  Diapoiition  of  the  autemus,  of  tha  epiatome,  and 
of  the  jaw-feet  nearly  the  same  aa  in  Halimtu.  Feet  short  and  itont ; 
those  of  the  last  four  pair  very  much  compressed  ;  fifth  joint  enlarged 
l«low,  notched  near  the  end  with  a  bury  tooth,  against  which  the 
Gngec  is  bent  back  in  manner  of  a  claw;  those  of  the  second  pair 
show  this  (tructare  most  clearly. 

The  form  ia  widely  spread.  Species  are  recorded  from  the  Mediter- 
ranean, from  the  Antillea,  and  from  the  Cape  of  Qood  Hope. 

A.UumUOm.  Length  about  8  lines;  body  smooth,  with  aome 
fasciculi  of  hairs  on  the  ftant;  colour  deep  green.  It  inhafaita  Uie 
coasts  of  nxirenoe  and  the  Bay  of  Naples,  where  it  is  tbnnd  in 
crerices  of  the  rocks  overhung  with  A  Iga. 


Epi^t^it  pfOnfr-Edwards) — BstabUshing  In  some  reapects,  according 
to  ^e  opimon  of  H.  Milne-Edwarda,  the  passage  between  Dodea  and 
AaaniluKtfx,  hut  much  more  nearly  sppmilmBted  to  the  Utter. 
Carapaea  between  dronUr  and  beugonal,  scarcely  longer  than  it  is 
wide,  regulariy  convex  and  smooth  above ;  rostrum  narrow,  triangular, 
and  lltUe  or  not  at  all  divided ;  latero-anterior  borders  of  the  carapace 
very  short,  and  forming  with  the  Utend  borders  a  very  open  angle  j 

ri  very  short,  and  not  projecting  much  bcTond  the  orbit,  which  is 
ular  and  with  eotirs  borders  :  but  the  eyes  nevertheless  appear 
susceptible  of  being  recurved  a  little  baokwarda ;  antennaiy  region 
very  small;  moveable  stem  of  tha  external  antennte  inserted  under 
the  rostrum,  at  a  eoniddeiabU  distance  in  front  of  the  orbit,  and  the 
baaiUry  joint  of  these  appendages  nearly  tiianguUr,  and  vair  narrow 
at  ita  extremity.  It  would  seem  \a  form  the  whole  of  Uie  lower 
orbitary  walL  The  second  joint  of  theae  antenme  ia  a  little  enlaiged, 
and  nearly  twioe  aa  long  oa  tbe  third ;  epiatame  small  and  square ; 


Levidppa  (Uilne-EdwBrdi).— U.  Milne-Edwaida  sees  [u  Lew:ippa 
much  analog  to  AeamAanyx,  and  be  is  of  opinion  that  the  former 
establishes  m  soma  points  a  passage  between  the  Haians  and  tha 
Parthenopiacs.  Caiapaee  resembling  that  of  Eairynomt,  save  that 
instead  of  being  unequal  and  beaet  with  spines  as  in  them,  its  aurfaca 
is  perfectly  smooth;  ita  length  exceeds  its  width  only  a  little,  its 
anterior  portion  is  nearly  triangular,  and  ita  Utero-anterior  borders 
are  projecting  and  trenchant;  rostrum  horiaootal,  projecting,  very 
wide,  and  formed  of  two  lamellar  horns;  orbits  incomplete,  bo  that 
tha  eye  cannot  be  hid  therein  completely;  the  Euperior  border  of 
these  cavities  is  straight,  and  goes  to  rejoin  tbe  bise  of  tha  firat 
tooth  from  tbe  Utaro-anterior  border  of  the  canpace,  so  as  to  form 
a  triangular  notch ;  the  external  edge  of  the  boailary  joint  of  the 
eitamiil  antenna  conatitutes  the  internal  portion  of  their  Inferior 
wall  or  partition ;  but  baokwarda  and  below  they  are  limited  by 
nothing,  and  it  may  be  said  that  there  ia  no  post-foraminsry  portion 
of  the  orbit;  the  oyea  are  amall,  and  carried  on  a  very  ehort  peduncle  : 
when  they  are  folded  backwards  th^  only  reach  a  iittU  beyond  the 
trsnaversa!  line,  and  they  ore  appUed  on  the  angle  of  the  Utero- 
RDterior  border  of  the  carapace;  the  first  joint  of  the  external  sntennM 
is  straight  throughout  its  length  ;  the  second  and  the  third  are  com- 
pletelj  hidden  ander  the  rostrum,  and  this  Uat  is  nearly  twioe  as 
long  aa  that  which  precedes  it ;  episteme  not  very  much  developed ; 
external  jaw  feet  with  their  third  joint  very  mach  diUted  outwards, 
and  slightly  truncated  at  ita  anterior  and  internal  angle;  feet  short, 
comprnsed,  and  eunnounted  neariy  throughout  tbau'  length  by  a 
trenchant  crest;  abdomen  of  the  female  composed  of  seven  aegmenta, 
and  ooveiing  the  whole  of  tbe  sternal  plastron :  that  of  the  maU 
unknown. 

This  form,  as  for  as  is  known,  belongs  to  the  Pacific  Ocean. 

Z.  ^enlagona,  tbe  only  speciee,  is  about  four  lines  in  length ;  oolonT 
palfrgraj  (female). 


<Mibe-Bdwards,  Sittaire  NalurtUt  da  CnutiKtet,  ha. ;  Bell,  BritiA 
Slali-Es/id  CiMilacia.) 

UA'LABATHRUU,  a  name  which  occurs  frequently  among  tha 
writings  of  tbe  ancients,  and  which  was  applied  to  a  leaf  imported 
from  India,  whence  it  was  likewise  called  fiiUor  'IrtxSv,  and  also 
simply  Folium.  It  waa  employed  hj  them  both  as  a  medicine  and 
ns  a  perfume.  From  it  there  was  prepared  both  an  oil  and  a  wins 
by  maoention  of  tbe  leavea  in  these  menstrua.  Many  fubulous  state- 
ments nccompanr  the  earliest  accounta,  as  that  of  DioacorideB,  by 
whom  it  is  stated  that  by  some  they  are  thought  to  be  the  lesTes  of 
the  Indian  Naod  ;  that  they  are  moreover  fouud  fluating  on  Indian 
marshes,  and  that  they  grow  without  roots  (lib  i.,  c  11),  and  that  (lib, 
ii.  c  10)  it  U  by  feeding  on  them  that  tbe  animal  affording  the  Ony- 
chia, or  Unguis  Ddoratua  of  the  ancients,  becomes  aromatic  In  the 
works  of  the  Arabs  Sadoj  U  given  as  tha  aynonyme  of  Ifalabatliriim  ; 
and  Sadoj,  both  in  Pereion  works  and  in  India,  is  appUed  to  Tej-Pat, 
or  tha  leaf  of  the  Tej,  which  is  a  species  of  Cinnamomum,  C.  albi/hram, 
growing  in  the  dense  foreata  of  the  valleys  of  the  Himalaya,  which 
extend  from  Rungpore  to  the  Deyra  Doon  in  30°  H.  Ut.  Dr.  Hsmilton 
found  the  aame  name  applied  to  a  very  nearly  allied  species,   the 
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C.  Tam<Ua.  Both  speciea  moet  probably  yield  the  leaves  which  were  bo 
highly  esteemed  in  ancient  times,  and  are  still  as  extensively  employed 
in  eastern  countries,  and  may  be  found  in  every  Indian  bazaar  under 
the  names  of  Tuj,  or  Tej-Pat,  or  by  the  Arabic  name  of  Saduj-Hindee. 
They  are  analogous  in  all  respects  to  bay-leaves  produced  by  the 
Laurus  nohilia,  and  are  in  fact  the  bay-leaves  of  India.  The  name 
Maldbathmm  no  doubt  is  derived  from  Tamala-putra,  or  Tamala-leaf, 
as  was  first  indicated  by  Oarcias :  *'  Appellant  autem  Indi  folium 
TamcUapatra  quam  vocem  Qraci  et  Latini  imitantes  comipte  McUaba- 
thrum  nuncuparuni"  Theee  are  brought  from  the  interior  of  almost 
inaccessible  forests,  and  necessarily  stripped  from  the  branches  for 
the  facility  of  carriage ;  hence  most  probably  originated  the  fables 
with  which  their  early  accounts  are  accompanied. 

MALACANTHUS.    [Labrida] 

MALACHITE.    [Copper.] 

MALACHIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
CaryophyllaeecB,  It  has  6  sepals ;  5  bifid  or  entire  petals;  10  stamens 
and  5  styles;  the  capsules  opening  with  5  bifid  valves. 

M,  aqtuUicum^  Water  Chickweed,  has  a  decumbent  stem,  angular, 
ascending,  and  covered  with  glandular  hairs ;  oordateK>vate  leaves, 
acuminate,  sensile,  the  lowest  one  stalked ;  flowers  scattered,  solitary, 
in  the  forks  of  the  stem ;  petals  bipartite,  rather  exceeding  the  calyx ; 
oapsole  exceeding  the  calyx.  It  is  usually  found  in  wet  places  in 
Great  Britain. 

(Babington,  Manwd  of  British  Botany.) 

MALACOLITE,  or  MALAKOLITH,  a  Mineral  belonging  to  the 
Pyroxene  series.    YAugitb.! 

MALACO'LOGY.  The  science  of  Molluscous  or  Soft-Bodied  Animals 
(MoXeur^s  and  \Ayos)  includes  the  knowledge  of  such  animals,  whether 
protected  by  shells  or  entirely  naked,  and  their  distribution  into 
classes,  sub-cluses,  families,  genera,  and  species,  la  this  more  extended 
and  philosophical  view  of  the  subject,  the  science  of  Concholosy  may 
DOW  be  considered  as  merged ;  and  the  more  modem  classifications  are 
based  upon  the  anatomy  of  the  soft  parts  and  the  habits  of  the  animals, 
as  well  as  upon  Uie  structure  of  the  shells  in  those  mollusooua  forms 
which  have  thst  protection.    [Conohologt.] 

The  shell-collector  of  former  days  looked  upon  his  drawers,  if  they 
were  rich  in  rare  species  or  varieties,  as  containing  an  assemblage  of 
gems ;  and  indeed  the  enormous  prices  given  for  fine  and  scarce  shells, 
joined  with  the  surpassing  beauty  of  the  objects  themselves,  almost 
justified  the  view  which  Uie  possessor  took  of  his  cabinet  of  treasures. 
They  were  to  him  really  "  Les  Delioes  des  Yeux  et  de  I'Esprit ;"  and 
the  energetic  zeal  with  which  he  collected  and  the  sacrifices  that  he 
made  to  procure  a  fine  and  perfect  Many-Ribbed  Harp,  a  Gloria  Maris, 
or  Cedo  Nulli,  among  the  cones;  an  Aurora,  or  Orange-Cowry,  a 
Volvta  avUca,  or  VoLuta  Junonitt,  &&,  were  only  oomparable  to  the 
extravagances  of  those  visited  by  the  tulip  mania  when  it  was  at  its 
height  But  though  they  were  the  delight  of  his  eyes,  they  were,  in 
sine  cases  out  of  ten,  little  more  to  the  owner  of  them  :  they  were 
mere  trinkets  on  which  he  looked  dotingly  without  knowing,  and 
scarcely  wishing  to  know,  the  organisation  of  the  animal  whose 
skeleton  only  wss  before  him.  This  innocent  trifling  came  at  last  to 
be  viewed  in  its  true  light  by  some  collectors  worthy  of  better  employ- 
ment, who  put  off  childish  things,  and  went  deeper  into  the  subject. 
Lister,  Adanson,  LinnsBUs,  Poll,  Cuvier,  Lamarck,  De  Blainville,  and 
others,  gave  dignity  to  this  department  of  eoology,  and  gradually 
raised  the  science  to  its  proper  rank ;  whilst  the  comparatively  im- 
perishable natifre  of  the  covering  of  the  testaceous  moUusks  became, 
in  the  hands  of  such  men  as  William  Smith  and  his  followen^  among 
'the  most  valuable  records  by  whidi  the  stratification  of  the  earth's 
crust  could  be  demonstrated,  and  its  geologiod  history  deciphered. 
[Geoloot.] 

We  must  first  examine  what  animals  are  included  under  the  general 
name  of  MoUufcet,  or,  if  M.  De  BUinviUe's  term  be  adopted  as  being 
the  more  compiishensive,  Malaeozoci,  or  Malacozoaria. 

The  MoXeUia  of  Aristotle,  his  "Oorpco,  or  'OarpoKSBtpfta,  and  his 
Ma^xucSffrpoKu,  are  distinguished  by  him  from  the  Fishes  as  not  having, 
like  the  latter,  blood;  which  must  be  understood  as  meaning  i^t 
they  were  without  red  blood.  The  Ma\dxM  are  further  described  as 
having  all  the  fleshy  parts  extenial  knd  the  solid  or  firm  parts  internal, 
and  are  thus  distinguished  from  the  OarpcK^cp/io,  which  are  defined 
as  having  the  fleshy  parts  internal  and  the  solid  parts  external  The 
Vla\ajc6irrpaKa  are  described  as  also  having  the  solid  parts  of  their 
bodies  external,  and  the  soft  and  fleshy  parts  internal,  but  as  being 
protected  externally  by  a  crust  instead  of  a  shell,  and  having  ambula- 
tory feet. 

Thus  the  MoX^ia  and  'Oarpeueiitpua  of  Aristotle,  who  is  followed 
by  iElian  and  the  Greek  naturalists  generally,  correspond  with  the 
Naked  and  Testaceous  MolUuca  of  the  modems. 

Pliny  and  the  ancient  Latin  zoologists  employ  the  same  denomina* 
tlons  as  the  Greeks,  though  they  have  translated  them  by  the  terms 
MoUia  for  the  Naked,  and  Tatacea  for  the  Shell-protected  Molluscs. 

Upon  the  revival  of  letters,  we  find  Belon,  Bondelet»  Gesner,  and 
Aldrovaadus  adopting  the  denominations  of  the  ancients,  and  Jonston, 
In  his  general  oompflation,  continuing  the  same  under  the  general 
terms  of  Sxanguiaf  or  Bxaiufuia  aquaiieaj  and  the  more  particular 
ones,  as  applicable  to  the  ammals  immediately  under  consideration,  of 
MoUia,  or  MoUmea,  and  Tettacea,  or  C(mckyli€L 


Our  countryman  John  Bay,  who  has  justly  been  called  the  Precui*3iur 
of  Linnieus,  and  whose  systematic  views  on  the  subject  of  zoology 
are  well  worthy  of  the  attention  of  the  student,  appears  to  have  beeo 
the  first  who  applied  the  term  Vermes,  or  Worms,  to  all  Invertebrate 
Animals  (with the  exception  of  Insects  and  Crustaceans),  whose  blood 
or  circulating  fluid  is  white,  and  who  employed  the  term  Vermes 
(MoUusea)  and  Vermes  ^Tesiacea)  to  denote  the  divisions  of  Aristotle. 

Lister,  in  his  '  Synopsis  Methodica  Conchyliorum,'  cannot  be  con- 
sidered as  having  done  much  as  a  systematist,  and  though  that  zoolo- 
gist gave  the  anatomy  of  many  molluscous  animals,  as  had  been  done 
by  Fabius  Colnmna  before  him,  and  Willis,  Swammerdam,  and  others 
after  him,  little  appears  to  have  been  effected  for  a  principle  of  classi- 
fication resting  on  their  external  organisation  or  their  form,  and  still 
less  for  one  resting  on  their  internal  stnicture. 

Linnaeus,  in  his  '  Natural  Division'  of  Animals  into  three  sections, 
depending  on  the  structure  of  the  heart  and  on  the  circulating  fluid, 
makes  his  third  section  consist  of  those  animals  which  have  an  uni- 
locular heart  without  an  auricle  (inauritum),  and  a  white  and  cold 
circulating  fluid  (sanie  frigida,  albida).  This  section  he  separates  into 
two  sub-divisions :  the  first  {Aniennata)  consisting  of  the  Insects 
(Inseeta) ;  the  second  consisting  of  the  Worms  ( Vermes). 

The  following  is  his  definition  of  his  class  Vermes: — Cor  (heart) 
uniloculare,  inauritum,  sanie  frigida.  Spiracula  (respiratory  oigans) 
obscura.  Maxillse  (jaws)  mult&rise,  varise  variis.  Penes  (intromis- 
sive  generative  organs)  varii  Hermaphroditis  Androgynis.  Sensos 
(oi-gans  of  sensation),  tentacula.  Caput  nullum,  vix  Oculi,  non  Aures, 
Nares.  Tegmenta  (covering  or  integument)  caalcarea  aut  nulla,  nisi 
spina).  FtScra  (oigans  of  support  or  motion).  Nulli  Pedes  ant 
PinnsB. 

The  class  so  defined— and  the  very  definitions  will  show  how  very 
limited  the  knowledge  of  the  structure  of  such  animals  was  in  the 
time  of  the  writer-^oonsists  of  the  following  orders  in  the  '  Systems 
Naturas ' : — 1,  Intestina;  2,  MoUusca  ;  3,  Teslacea  ;  i,LUhopkyta;  5, 
Zoophyta. 

The  order  MoUusca  consists  of  the  following  genera  arrsnged  in  the 
subdivisions  here  given : — 

Mollusc  JL 

a.  Mouth  abova    Animal  fixing  itself  by  its  base. 
Actinick,    Aseidia. 

fi.  Mouth  anterior.    Body  perforated  with  a  small  lateral  foramen. 
Zdmax.    Aplysia*    Doris.    TeUUst  or  Tethys. 

y.  Mouth  anterior.    Body  surrounded  anteriorly  by  tentadsa. 
Molothvria.    TerebeOa, 

8.  Mouth  anterior.    Body  braohiated,  or  furnished  with  arms. 
Triton.    Sepia.    Clio.    Zemcsa.    Scyllaa, 

e.  Mouth  anterior.    Body  pedated. 
Aphrodita.    Nereis. 

C  Mouth  below,  centraL 

Medusa.    Asteria,  or  Asterias.    Echinus. 

In  the  above  assemblage  of  animals  we  find  a  very  heterogeneous 
arrangement ;  MoUusca,  Radiata,  and  the  genus  Lernaa  (which  Ust 
belongs  to  Crustacea)  [Lernjeadje],  being  there  collected  together. 

The  order  Testacea,  '  Testaceous  simple  Molluscs,  covered  with  a 
calcareous  shell,'  consists  of  the  following  subdivisions  and  genera : — 

Tsbtaoea. 

*  Multivalvia. 

Chiton  (Animal  Doris).  Lepas  (Animal  Tritotn).  PAolos  (Animal 
Asddia). 

**  Bivalvia:  Coitohjl 

Mya  (Animal  Asddia).  Solen  (Animal  Aseidia).  TdUna  (Animal 
Tethys).  Cardium  (Animal  Tethys).  Mactra{Ammal  Tethys.)  Donax 
(Animal  Tethys).  Venus  (Animal  Tethys).  Spondylus  (Animal  Tethys). 
Chama  (Animal  Tethys),  Area  (Animal  Tethys  f)  Ostrea  (Animal 
Tethys).  Anomia  (Animal  Corpus  Ligula,  emaxginata,  dliaia,  ciliu 
valvule  Buperiori  afflxis.  Bracniii  2,  liaeaiibus,  corpora  longioribus, 
oonniventibus,  porrectis,  valvulaB  altemis,  utrinque  ciliatis,  ciliis 
affixis  valvulis  utrisque).  Mytilus  (Animal  Aseidia  1).  Pinna  (Animal 
Limax), 

***  Univalvia  Spira  regulari :  Coohleje.   . 

Argonaiuta  (Animal  Sepia),  Nauiitus  (Animal — 'Rumph.  Mua.,* 
1. 17,  f.  d).  Conus  (AmmiX  Limeue).  C^prcea  (Animal  jUmax).  BuUa 
(Animal  Limax).  Voluta  (Animal  Limax),  Buccinwn  (Animal  Limax). 
Strombus  {Ajohnisl  Limax).  Murex(Amm^  Limax).  iVodkia  (Animal 
LinMx).  Thirbo  (Animal  Limax).  Helix  (Animal  Limax).  Nerita 
(Animal  Limax).    HaUotis  (Animal  Limax). 

•••*  Univalvia  absque  Spira  regulari. 

Patella  (Animal  Limax).  Dentaliwm  (Animal  Terebella).  Serpula 
(Animal  TereMla).  Teredo  (Animal  Terebdla).  SabMa  (Animal 
Nereis). 

This  arrangement  makes  eacih  of  the  generic  oharaoters  reside  in  the 
shell,  which  is  treated  as  the  habitation  of  the  '  animal.'  Any  one 
who  examined  this  method  soon  found  that  it  was  impossible  to  affix 
any  definite  idea  to  many  of  the  inhabiting  animali^  and  but  a  vague 
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one  to  most  To  the  bulk  of  the  Bivalves,  or  Conohse,  a  Tethya  is 
assigned  as  the  animHl;  to  the  bulk  of  the  UniTalvea  with  a  regular 
spire,  a  Limax  or  Slug,  which  last  is  stated  to  be  the  animal  of  Pinna 
among  the  Bivalves ;  and  yet  the  wonder  is  how  LinnsBus  approached 
so  nearly  to  a  natural  arrangement  with  the  scanty  materials — for 
scanty  they  were  when  compared  with  the  information  that  we  now 
possess — which  formed  the  groundwork  of  his  classification.  Upon 
this  system  almost  all  scientific  collections  of  shells  were  arranged 
till  within  these  few  years ;  and  so  bigoted  were  many  of  the  followers 
of  this  great  man,  who  wotdd  have  been  the  first  to  remodel  his 
arrangement  as  new  light  poured  in  upon  him,  that  every  attempt  at 
adop^ng  the  views  of  Cuvier,  Lamarck,  and  others,  and  even  those 
of  Bmgui^re,  founded  upon  the  structure  of  the  animals,  was  for  a 
long  time  resisted,  and  almost  i-esented  as  a  presumptuous  attempt  at 
'genus-making.' 

Daubenton  had  read  to  the  Academy  of  Sciences  at  Paris  a  memoir 
on  the  systematic  distribution  of  shells,  in  which,  whilst  he  admitted 
that  an  acquaintance  with  these  alone  might  suffice  for  arrangement, 
he  remarked  that  a  knowledge  of  the  animals,  or  soft  parts,  was 
indispensable  for  forming  a  complete  system  of  conchology  and  a 
natural  distribution  of  these  exuviae.  But  though  this  indefatigable 
anatomist  broached  this  opinion,  he  does  not  appear  to  have  carried 
his  plan  into  execution. 

GKiettard  seems  to  have  been  the  first  who  carried  out  the  suggestion 
of  Daubenton;  for  in  1756  he  read  a  memoir  inserted  in  the  '  Trans- 
actions' of  the  same  academy,  and  therein  established  upon  so\md 
principles  the  necessity,  in  forming  a  dassification  of  shells^  of  having 
recourse  to  the  animals,  or  soft  parts  which  they  inclose,  and  a  part 
of  which  the  sheUs  are.  He  did  more;  for 'he  well  characteniBed, 
upon  the  principle  advocated  by  him,  several  genera,  especially  among 
the  Univalves,  as  they  were  then  called.  And  although  he  acknow- 
ledges that  his  information  with  regard  to  the  Bivalves  was  not 
sufficient  to  enable  him  to  cany  out  his  views  in  the  same  manner 
with  regard  to  tliem,  he  observes  that  they  must  be  susceptible  of 
being  characterised  with  reference  to  the  animals,  or  soft  parts,  as 
well  as  the  Bivalves.  Quettard  further  pointed  out  the  division  of 
shells  into  Terrestrial,  Fluviatile,  and  Marine,  and  paid  particular 
attention  to  the  presence  or  absence  of  the  operculum.  There  can  be 
little  doubt  that  these  observations  determined  lyArgenville  to  add 
to  his  second  edition  of  '  Conchyliologie '  (1757)  a  number  of  figures 
of  the  animals,  or  soft  parts,  under  the  name  of  Zoomorphoses :  these, 
it  is  true,  are  many,  if  not  all  of  them,  very  bad. 

The  principles  of  Quettard  were  in  the  same  year  (1757)  more 
extensively  applied  by  Adanson  in  his  '  Histoire  Naturelle  du  S^n^gal 
— Coquillages.  He  distinguishes  all  the  external  parts  of  the  animals 
and  the  shells.  In  the  Univalve  shells,  as  they  were  then  called,  or, 
as  Adanson  denominates  them,  the  Limagons,  he  points  out  the  whorls 
(spires),  the  apex  (sommet),  the  aperture,  the  operculum,  ftc. ;  and 
in  the  Bivalves,  under  the  name  of  Gonques,  he  treats  of  iiie  valves, 
which  he  terms  battens,  and  notices  their  equality  or  inequality — 
whether  they  shut  close  or  gape  at  any  point — ^the  hinge,  and  the 
number  and  form  of  the  teeth  composing  it,  with  the  cavities  which 
they  form — ^the  ligament,  considering  it  as  to  form  and  situation — the 
musdes,  or  rather  muscular  impressions,  with  regard  to  their  figure, 
sise,  and  number ;  the  nacre,  &c.  Out  of  the  modifications  of  &ese 
parts  of  the  bivalve  shell  he  forms  divisions  as— five  depending  on  the 
variations  of  the  hinge ;  three  depending  upon  the  relative  situations 
of  the  ligament  externally,  internally,  &c ;  three  depending  upon  the 
modifieationB  of  muscular  attachment^  namely,  1st,  Conques  with  one 
muscular  attachment;  2nd,  Conques  with  two  muscular  attachments; 
and,  3rd,  Conques  with  three  muscular  attachments ;  and  three  depend- 
ing upon  the  presence  or  absence  of  the  nacre  and  its  modifications. 

In  the  anmials,  or  soft  parts,  of  the  Lima^ons,  he  directs  his 
attention  to  five  principal  parts : — 

1.  The  Tentacula,  or  tentacles,  which  he  names  horns  (comes),  and 
which  he  considers  with  regard  to  their  number  and  shape  as  fur- 
nishing specific  character,  according  as  they  are  absent,  or  as  there 
are  two  or  four,  or  according  to  their  conioal  or  cylindrical  form,  the 
absence  or  presence  of  convexity  (renflement)  at  their  origin,  and 
their  situation  at  the  root^  or  at  the  extremity  of  the  head. 

SL  TlieEyes — their  absence  or  presence;  and  in  the  latter  case,  their 
situation  upon  the  head  at  the  internal  side  of  the  root  of  the  tentacles, 
behind  the  tentades,  towards  their  internal  side^  at  the  origin  of  the 
tentacles  on  their  external  side,  above  the  root  of  the  tentades  on 
their  external  sidei,  at  ^e  middle  of  the  tentades  on  their  external 
side,  and  at  the  summit  of  the  tentades. 

8.  The  Mouth,  as  provided  with  two  jaws  without  a  proboscis,  or 
with  a  proboscis  without  jaws. 

4.  The  Trachea,  or  respiratory  orifice,  as  formed  by  a  simple  hole 
situated  on  one  of  the  sides  of  the  animal,  or  by  a  long  pipe  which 
has  its  exit  near  the  back. 

5.  The  Foot,  according  as  it  is  divided  by  a  transverse  furrow  at  its 
anterior  part,  or  not 

The  Ci>nque8  are  regarded  by  Adanson  with  reference  to  four 
principal  parts,  namdy : — 

1.  The  Mantle^  which  may  be  either  divided  all  round  into  two 
lobes,  or  divided  on  one  side  only,  or  form  a  sac,  open  only  at  the 
two  opposite  extromitiesi 


2.  The  Trachea,  or  tube,  whidi  may  be  dther  single,  and  in  the 
form  of  an  aperture,  double  in  the  form  of  aperture^  double  in  the 
form  of  separate  and  distinct  pipes,  or  double  in  the  form  of  united 
pipes. 

8.  The  Foot  null,  or  not  appearing  exteinally,  or  appearing 
externally. 

4.  The  Byssus,  or  Threads,  which  exist  in  some  spedes,  and  do  not 
exist  in  others. 

The  shells  which  he  had  observed  at  Senegal  are  figured  and 
distributed  generally  in  the  following  order,  under  two  fanmies : — 

Family  L — ^LncAgoMS. 

Section  1.    Limagons  Univalves. 

Gknera: — Cfymhium,  JBulinui  (Phyia  of  the  modems^.  Oordua 
(Planorlnt  of  Quettard).  Pedipet  (Awricula  of  Lamarck).  CochUa 
(BvUfMu  of  Brug^^re).  Lepaa  (PcUeUa  of  modem  authors,  and  also 
embracing  the  Chitons).  Mdliotis.  Tetus  {VolvUa  of  Lamarck, 
Cfymbd  of  Broderip).  Terebrcu  PorceUana  (ManffineUa  and  Oliva  of 
authors).  Cypraa,  Peribolm  (young  of  Cyprasa  and  small  Mavgi- 
ndUe), 

Section  2.    Lima9ons  Opercul^s. 

G^era : — Strombua  {Oonut  of  the  modems).  Purpura  (including, 
with  the  true  Pffrpuns,  JMium,  Ccuaidana^  Mnrex,  StronUnu  of  the 
modems,  some  Mitra,  &a).  Buccinum.  Cferithium.  Vermeiut, 
Troehui.    Turbo,    Natka,    Nerita. 

Family  IL — CoKQUsa. 

Section  1.    Conques  Bivalves. 

Qenera :~  Oatreutn  (Oatrea  of  the  modems).  JtUaronui  {Spondy" 
lua  (?)  of  the  modems).  Pema  (induding  MyiUaa^  Modiola,  Avicula, 
Pinna,  and  CardUa),  Ckama  (induding  Venua,  Cytherea,  Madra, 
Cardita,  and  some  of  Solen;  but  apparently  none  of  the  Chamce  of 
modem  authors).  JWina  {Donax  of  the  modems).  Pectvnculua 
(including  Cardiumf  Area,  and  some  true  Pectuneuli  of  Lamarck). 
Solen. 

Section  2.    Conques  Multivalves. 
Qenera : — Pkolaa,    Teredo. 

Such  is  the  system  of  Adanson ;  and  although  it  presents  errors, 
which  would  very  probably  have  been  avoided  by  so  good  an  observer 
if  he  had  lived  at  a  later  period,  when  this  branch  of  knowledge 
became  better  known,  we  must  allow  him  the  merit  of  being  the  first 
who  practically  applied  the  prindple  of  dassification  based  on  the 
structure  of  the  soA  as  well  as  the  hard  parts,  or,  in  other  words,  ou 
the  organisation  of  the  animal  and  shelL 

Geoffroy,  a  physician  of  Paris,  applied  the  same  prindple  in  his 
little  '  Treataae  on  the  Terrestrial  and  Fluviatile  Shells '  in  the  neigh- 
bourhood of  that  dty.  His  genera  of  Univalves  amount  to  five  only, 
namdy,  Ancylua,  OockUa,  Bwxinum,  PUmorbis,  and  Nerita.  His 
genera  of  Bivalves  consist  of  two,  Okama  and  MytUua,  in  the  first 
of  which  he  places  Oydaa,  and  in  the  second  an  Anodon  and  a  Vnio, 

MliUer,  the  Dane,  presented  zoologists  with  a  system  founded  on 
the  same  prindple,  which,  whilst  it  was  more  complete  than  that  of 
Quettard,  inasmuch  as  it  extended  to  all  conduliferous  animals,  was 
less  natural  than  that  of  Adanson,  and  altogether  inferior  to  it,  as  far 
as  Adanson's  went ;  but  it  was  much  more  elaborate,  and  demands  a 
great  share  of  praise.  The  author  of  the  '  Zoologia  Danica,'  in  his 
*  Vermium  Terrestrium  et  Fluviatilium  Historia,'  adopts  three  primary 
divisions — ^Univalves,  Bivalves,  and  Multivalves. 

He  divides  the  Univalves  into  three  sections : — 

1.  Those  Testaceous  Univalves  whose  shdl  \b  pierced  through  and 
through ;  and  in  this  section  he  places  the  EdwM  and  Jkntalium.  • 

2.  Those  which  have  a  Yery  laige  aperture,  consisting  of  Akera 
(BuUa  of  modem  soologists),  ArgonauAa,  BuUa  {Phyaa  of  Drapamaud 
and  others),  Buecinmn  {lAmnoBa  of  the  modems),  Carychium,  Vertigo, 
!ZW6o,  Melix,  PUmorbia,  Ancylua,  PateOa,  and  ffaliotia. 

8.  Opereulated  Testaceous  Univalves,  in  which  he  places  the  genera 
TWtontum  {Bueeinum  of  LinnsBus),  Trochua,  Nerita,  Valvata,  and 
Serpuia. 

The  Bivalves  are  divided  by  the  same  author  into  two  sections 
only :  the  first  consisting  of  those  which  have  a  toothed  hinge,  induding 
Terwratula,  a  new  genus;  the  second,  of  those  which  have  a  toothless 
hinge,  induding  two  new  genera,  Anomia  and  Pecten,  which  he  sepa- 
rates ttom.  the  Oysters. 

Xhe  Multivalyes  comprise  the  genera  Chiton,  Lepaa,  and  Pkolaa. 

There  can  be  little  doubt  that  it  was  to  these  authors  (among  whom 
we  do  not  include  Miiller,  whose  works  appeared  subsiBquently,  nor 
Gtooffroy,  whose  tieatiM  appeared  nearly  simultaneously)  we  owe  the 
amended  arrangement  of  Linnaeus  as  it  finally  appeared  in  his  last 
edition  of  the '  Systema  Katura'  (the  12th,  1767),  and  as  we  have  given 
it  above.  In  the  earlier  editions  the  term  MoUuaea  does  not  seem  to  have 
occurred  to  him.  The  Naked  Molluscs  are  distributed  among  the  order 
Zoophytes,  of  his  class  Vermea,  and  the  Testaceous  Molluscs  formed 
his  third  order  of  that  dass,  TeatacetL  Among  the  first  we  find 
Tethya,  under  which  he  arranged  the  Hdlothuria;  and  JAmax  and 
SepiOf  which  he  placed  near  the  ffydixe.    The  second  were  not  yet 
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diTided  into  UxuTalTes  and  BiTalves.  The  fi;enera  PaUUa  and  Cochlea 
Beem  to  have  embraced  all  the  Turbinated  UnivalTee ;  and  OjfprcBa, 
Maliotit,  and  Nautilus  the  Simple  UnivalTes.  All  the  BiTalves  appear 
to  be  collected  under  the  term  Concha;  and  the  A8cidi<e,  under  the 
name  of  Microcosmus,  seem  to  hare  found  a  place  under  hia  Tettacea, 

It  is  in  the  tenth  edition  (1758)  that  we  firat  trace  conaiderabb 
augmentations,  which  increased  in  the  last  that  received  the  correction 
of  the  great  Swedish  naturalist's  own  hand,  and  which  appeared  in 
three  volumes :  the  first  part  of  the  first  volume  being  published  in 
1766 ;  the  second  part  of  that  volume,  containing  the  Inucta  and 
VermcM,  in  1767 ;  the  second  volume,  containing  the  Plants  ('  Regnum 
Vegetabile'),  in  1767;  and  the  third,  containing  the  MineralB  ('Regnum 
Lapideum ')  in  1768.  Adanson's  work  was  published  at  Paris  in  1757, 
ten  years  before  the  second  part  of  the  second  volume  of  the  last 
edition  of  the  '  Systema  Naturss.'  But  LinnsBus  appears  to  have  only 
profited  by  the  labours  of  Guettard  and  Adanson  to  add  to  the 
genera  of  the  orders  MoUusca  and  Tettaeta  of  his  Vermes,  and  to 
define  them  more  closely.  Geofiroy's  publication  appeared  nearly  at 
the  same  time  with  his  own  last  edition.  The  object  of  Linnssus 
seems  to  have  been  to  establish  a  nomenclature  and  form  a  system  of 
chonchology  resting  on  the  modifications  of  structure  in  the  shell 
alone ;  in  fact  an  arbitrary  system,  which  has  now  generally  given 
way  to  systems  founded  upon  more  natural  principles. 

PaUas  ('Miscellanea  Zoologies^'  1766)  seems  to  have  been  the  first 
to  point  out  the  unsteady  foundation  on  which  the  system  of  Linnoeus 
rested.  He  shows  that  the  subdivision  of  the  Testaceous  Molluscs, 
as  adopted  by  LinnsBUS  and  his  followers,  resting  on  the  shell  only, 
without  taking  the  animal  into  consideration,  is  far  from  natural ;  and 
in  that  spirit  of  prophecy  which  is  now  fulfilled,  he  remarks  that  it 
cannot  be  preserved. 

Brugui^re,  nevertheless,  weighing  the  great  influence  which  the 
system  of  Linnaeus  had  exercised  on  soology  in  general,  and  the  power- 
ful aid  which  it  afforded  to  the  student  of  that  science,  clung,  in  his 
'Dictionnaire  des  Vers,'  to  the  method  of  the  Swede  in  so  many 
points  that  he  may  be  said  almost  to  have  done  little  more  than 
imitate  him. 

Bruguidre  admits  the  division  of  the  two  orders  Molluscous  Worms 
and  Testaceous  Worms.  The  first  of  these  he  subdivides  into  two 
sections,  according  to  the  presence  or  absence  of  tentacula,  and  conse- 
quently jumbles  together  a  very  heterogeneous  mass  of  animals ;  for 
the  same  reason  his  second  section  is  even  more  heterogeneous  than 
the  first  He  however  separates  into  a  distinct  order  the  Bckini  and 
Star-Fishes. 

In  the  second  order,  or  that  of  Testaceous  Worms,  though  the 
Linnsean  principle  is  kept  in  view,  the  genera  are  more  multiplied 
and  their  characters  better  defined ;  and  as  Brugul^re  is  one  of  tiiose 
authors  who  has  greatly  contributed  to  the  advancement  of  this 
branch  of  soology,  we  shall  give  an  outline  of  his  system  of 
oonchology. 

He,  like  Linnseus,  divides  the  Testaceous  Worms  into  three  sections, 
according  to  the  number  of  the  valves. 

In  the  first  (Multivalves)  he  places  the  Chitons,  Balanua,  and 
Anatifa  {Lepas  of  Linnseus),  Teredo,  Futidatna,  Phoku,  Char  (a  new 
and  imaginary  genus),  Anomia,  and  Crania,  We  here  have  for  the 
first  time  a  separation  of  the  Pedunculated  and  Sessile  types  of  the 
Girripeds  (Campylowmata  and  Acamptotomata)  pointed  oat  under  the 
generic  appellations  of  Anatifa  and  Balanut,  and  the  new  genera 
risiulana  and  Crania, 

The  Bivalves  (second  section)  are  divided  into  the  regular  and 
irregular. 

Among  the  Regular  Bivalves  are  three  new  genera^  namely,  Aoardoj 
Placuna,  and  Pema, 

The  Irregular  Bivalves  contain  the  new  genera  TrigorUa,  Pecten 
(previously  separated  from  the  Oysters  by  MiiUer  and  Poli),  Tridaena, 
uardiita  (formed  at  tiie  expense  of  Chama,  Linn.),  and  Terebratula, 
containing  a  division  of  Anamia. 

The  UnivalveB  are  subdivided  into  the  Unilocular,  or  those  without 
any  partitions,  and  the  Multilocular,  or  those  which  are  famiahed 
with  regular  partions  or  septa. 

The  Unilocular  Univalves  without  a  regular  spire  contain  Patella 
and  FinwreUa,  divided  for  the  first  time,  and,  notwithstanding  the 
observations  of  PaUas,  DentaHum,  Serpula,  SUi^[ttaria,  and  Asper- 
giUvm,  among  others ;  FiesureUa,  SiUquaria,  and  AepergiUwm,  being 
new. 

The  Unilocular  Univalves  with  a  regular  spire  present  a  less  hetero- 
geneous assemblage.  We  find  among  them  Vokaa  reduced  to  a  more 
uniform  genus  by  withdrawing  from  it  some  of  the  widely  different 
species  which  Linnieus  had  congregated  tmder  that  name,  and  the 
followixig  new  genena :  Ovula  (or  rather  (hulum),  OUpa»  PurpwOt 
Cauie,  Tertbra,  Fuiue,  Canthium,  Bulimme,  Pkmor^,  and  Ifatioa, 

The  Multilocular  Univalves  not  noticed  by  Linniras,  but  pointed 
out  by  Breyn  or  Breynius  of  Danaig,  in  hia  '  Disertatio  die  Poly- 
thalamiisy  nova  Testaoeorum  Glasse'  (1782),  comprise  the  genera 
Camerina,  Ammoniites,  and  Orihoeera§,  at  the  expense  of  the  genus 
NanMuB  of  LinnsBos. 

Gmelin,  whose  edition  of  LinnsBus  appeared  about  the  same  time 
with  the  work  of  Brugui^  requires  but  little  notice.  Four  or  five 
new  genen  wero  added  to  tiie  '  Systema  Katum^'  which  reoeiTed  in 


this  edition  a  great  number  of  species^  too  many  of  them  added  care- 
lessly and  in  a  nuumer  to  create  confusion,  instead  of  diuipating  it 

In  1791  PoU  published  the  first  volume  of  hia  splendid  work, 
'  Teetaoea  utriusque  SicUisB  eorumque  Historia  et  Anatome.'  Of  the 
care  with  which  the  details  are  wrought  out,  and  the  magnificence 
and  accuracy  with  which  they  are  illustrated,  it  is  impossible  to  speak 
too  highly.  But  while  Poli  avoids  the  errors  of  those  who  sought  to 
establish  a  system  of  testaceous  molluscs  on  the.  structure  of  the 
shell  alone,  he  runs  into  the  opposite  extreme,  and  resto  his  anaoge- 
ment  on  the  soft  paints  of  the  animal  only,  without  any  reference  to 
the  hard  pcurt  or  shell  He .  divides  the  MoQueca  into  three  oiders : — 
1,  Mollusca  Brachiata  (SepicB,  &o.,  of  Linn»us,  and  the  Tritons  and 
Serpfda  of  the  same  author).  2,  Mollusca  Reptantia  (Gastropods  of 
the  more  modem  authors).  8,  MoUusca  Subsiuentia  (Multivalves  and 
Bivalves  of  the  old  school,  and  characterised  as  being  provided  with  a 
long  foot,  as  being  fixed  to  rooks  or  free,  and  as  always  wanting  a  head 
and  eyes). 

Of  these  &milies  the  most  natural  are  the  Bivalves,  and  their  arrange* 
ment  is  based  upon  the  structure  of  important  parts. 

Little  seems  to  have  been  done  for  the  science  from  1789  to  1798, 
a  period  which  included  the  French  revolution  and  ito  i«ign  of  terror; 
but  in  1798  a  new  era  commenced,  and  Geoige  Cuvier  published  his 
'Tableau  El^mentaire  de  I'Histoire  KatujwUe  dea  AnimMi-r*  This 
great  man,  clearly  perceiving  that  Guettard,  Adanson,  Geoffix>y,  MiiUer, 
and  PoH  took  a  right  view  of  the  principles  of  daasifioation  when  thoy 
proposed  the  organisation  of  the  animal  as  ite  basis,  adopted  that 
method,  and  united,  as  Pallas  had  done,  under  the  name  of  MoUusea 
both  the  Vermes  (MoUusca)  and  Vermes  {Testacea)  of  LimuBus.  Consi- 
deiing  the  absence  or  presence  of  a  shell  as  a  oontingency  of  secondary 
importance,  he  divided  the  MoUusca  into  three  sections, — ^the  Cephalo- 
podous  MoUusca,  the  Gastropodous  MoUuseci,  and  the  Aoephaloua 
Mollusca.  Finally  he  arranged  this  '  Second  Grand  Divisbn  of  the 
Animal  Kingdom'  in  six  classes,  and  gave  the  following  method  in 
his  last  edition  of  the  'K^gne  Animal'  (1880). 

Class  L — Cephalopoda. 

1,  Sepia  of  Linnsous,  containing  the  following  genera  and  subgenera: 
Octopus^  Polypus,  Eledone,  Argonauta,  JBeUerophon,  ZoUffo,  LoUgoptis, 
Onpchoteuihis,  JSepiola,  Sepioteuthis,  and  the  Cuttles  properly  so  called, 
namely,  Sepia  of  Lamarck.  2,  NautUus  of  Linnssus,  containing 
Spirula,  the  Nautili  properly  so  called  {NautUus  pompUius,  &c.), 
Lituus,  Hortolus,  and  Orthoceras,  3,  Bclemnites,  includiDg  Actino- 
comax  ( ?)*.  [Cephalopoda.]  4,  Ammonites,  including  the  Ammtniiles 
properly  so  called  (Simplegades  of  De  Montfort),  Planites  of  De  Haan, 
CeratUes,  OrbtUites,  Oiobites,  Ooniatites,  Pdagus,  Scaphites,  Baculiies 
(Tiranites,  BhaJbdiUs,  Ichihyosaixolites),  Bamites,  TurrUiies  (the  last 
with  M.  Audouin's  doubt).  5,  Camerina  (NwmnuUtes  of  Lamarck), 
with  their  infinity  of  genera.    [Fobaminifera.] 

Class  II.— PPEBOPODA. 

1,  Clio.  2,  Cymbvlia,  8,  Pneum^odermon,  4,  lAmacina.  £,  Hyalcea, 
6,  CUodora,  including  Creseis,  Cuvieria,  Psyche,  and  Eurybia,  of  M. 
Rang,  and  perhaps  Triptera  of  Quoy  and  Gaimani.    7,  Pyrgo  (fossil). 

Class  IIL — Gasteropoda. 

Order  1.    PvXvMmifera, 

Section  1.    PvlvMnifera  Terrestria, 

1,  Limax,  including  JAmax  properly  so  called.  Arion,  VaginuluM, 
Teetacella  and  ParmaceUa,  2,  ffelix,  including  Mekx  properly  ao 
called,  Vitrina  (HdiooUmax  of  Fdrussao).  Bulimms,  Pupa.  Ckn^ 
drus,  and  Aiccmmo.  Z,  OlaiuaiUa,  4,  AchaUna  (including  Polyphemut 
of  De  Montfort). 

Section  2.    Pulmonffera  AquoHccL 

1,  Ondiidium,  2,  Planorbis,  8,  Idmnaius,  or  Limncsa,  i,  Physa, 
near  which  Cuvier  would  place  Scarcibus  of  De  Montfort.  5,  Auricula 
(including  Ca&ychiMm  of  De  F^russac).  7,  Melampus  (Gtmovulus,  Lam.). 

Order  2.    Nudtbranckiaia, 
1,  Doris,  2,  Onchidoris,   8,  Plocamoeeros.   4.  Pdyeera,  5,  IVitcma. 

6,  Thethys,  or  Tethys,  7,  Scylksa.  8,  (Xaucus.  9,  Zaniogerus.  10, 
EoUdia,  11,  Cavolina,  12,  Flabdlina.  13,  Tergipes,  14,  Bunri9. 
15,  Placobranehus. 

Order  3.    InferobrooMhiata. 

1,  PhyUidia,    2,  IHphyUidia, 

Order  4.    TecHbranehiata, 

li  Pleurobranekus.  2,  Pleurobranchcea  (Pleuroibranchidium  of  De 
Blainville).    3,  Aplysia.    4,  BolabellcL    6,  Notarchus.    6,  Bursatella. 

7,  Akera,  including  BuJUaea,  BvUa,  and  the  Aherce  properly  so  called 
(Doridium  of  Meckel,  and  Zobaria  of  De  Bhunville)^  8,  Chutropterot^. 
9,  UmbreUa. 

Order  6.    Heteropoda  (Lam.). 

These  were  all  comprised  lay  Forskal  under  his  genua  Pteratrackeay 
and  comprehended — 

*  In  the  text  Auinoamax  is  inbladed  in  the  section  appropriated  to  the  geaoa 
BtlmimUss,  though  It  is  spoken  of  as  s  genus.  In  the  'Table  M^tliodlqni^* 
Actinooemass  is  printed  as  a  genus,  not  a  sub-genns. 
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1,  Cmnaria,  2,  Atlanta.  S,  FiroUk  4,  the  Timoriennei  of  Quoy 
and  Qaimard.  5,  the  MoDophoies  of  the  aame.  PhyUiroe  of  P^ron  is 
placed  here,  bnt  with  doubt 

Order  6.    P€i^nibri»nchiata. 

Family  of  Trochoida — 1,  TVocAiu  (indading  Teetut,  Oalear,  HoUUa, 
Canthandui,  Iftfundibitlum,  TeUaeopwm,  Solariuniy  and  JBwmphahu). 
2,  Twho^  includ^g,  aa  genera  and  sub-genera,  Turho  properly  so  called 
(which  comprises  both  Turbo  undMdeagrii  of  DeMontfoit),  AlphinuU^ 
PlewTiftomaridf  TttrriteUa,  Scalaria,  together  with  certain  terrestrial 
and  fresh'Watco'  sub-genera,  namely,  Cydostoma^  Valvata,  and  Palu- 
dma;  and  the  following: — Litiorina,  Monodon^  Phadandla,  Am- 
fmllaria  (including  Lanistes  of  De  Montfort),  Htlicina,  Mdania,  MUsoa, 
Melanoptii,  Pirena,  Acteon  {TomaUila^  Lam.),  PyramideUa,  Janthina, 
Nerita,  NeUica,  Pdoronta,  Velates,  Neritina,  and  ClUJion, 

Family  of  Capuloids. — 1,  CaptUut  (PUeopns  of  Lamarck).  2,  ^tp- 
ponyx,  8,  OrepidiUa,  4.  PiUolu$.  6,  Nouvxcdla  (Cimher  of  De  Mont- 
fort). 6,  CkUyptrtEa,  7,  Svphonaria,  8,  Sigaretw,  9.  CorioceUct. 
10,  Oryptosonuk 

Family  of  Buccinoids. — 1,  Conug,  2,  CyprcscL  Z,  OtniZa,  or  rather 
OvtdwM,  including  Volva  {Radiut  f )  and  CcUpwmtu  of  De  Montfort. 
4,  TerebeUum,  5,  Volvta,  including  Oliva,  VolvariOf  the  true  Volutce 
(subdiyided  by  Broderip  into  Oyniba — Cymbium  of  De  Montfort — 
Mdo,  and  V<itUa),  Margindla,  Oolumbdlaf  Mitra,  and  Cancellaria, 

6.  Bwcinutnt  including  Buccinum  of  Brugui^,  Nataa,  JSbumci,  Aneil" 
laria,  Dolium  (the  Tuns,  and  Partridge  Tuns),  Marpci,  Purpurea, 
Unicomus  {Monoceros,  Lam.),  Jticinula  (Sistrum  of  De  Montfort), 
OmchdUBpas,  CobHs,  Ccundaria  {Mono  of  De  Montf.),  and  Terebra, 

7,  Cerithium  (including  PoUimida).  8,  Murex,  including  Mwrex, 
Brug.,  which  comprises  the  Mwrxeea  properly  so  called  {Mwrex,  De 
Montf.),  and  Prontet,  TyphU,  Chieoreua,  AguiUzu,  Zotorwm,  Triton^ 
and  Trophon  of  tiie  same ;  Randla  (including  ApciUm  of  De  Montf.) ; 
Fwnu  (including  Puttu  and  Zatinu  of  De  Montf.) ;  J^nUhiolaria, 
Plewotonutf  Clavat/ula,  Pynda  (including  Fulgw  of  De  Montf.),  and 
Foiciolaria.  9,  Strombua  (including  Strombui,  Lam.,  Pteroceraa, 
JlotteUaria,  and  Sippochrenn). 

Order  7.    TvhvJ.%br€Mchiat<i, 
1,  VenMtiUf  including  Vtrmnlia,    2,  MagUw,    8.  SiUqiiaria, 

Order  8.    Seutibranchiata. 

1,  SciioiiM,  including  PaddUus  aa  a  sub-genus,  and  Stomatia.  2,  Pis- 
tureUa,  8,  Emarginula  (Palmariwn  of  De  Montfort).  4,  ParmophoruM 
{ScfU%M  of  De  Montfort). 

Order  9.    OyddbranehioUti, 

1,  PateOa,    2,  Chiivn. 

Class  IV.— ACEPHALA. 

Order  1.    Ac^Kaia   Tettaeea  (with  four   branchial  feuillets,  or 

leaflets.) 

Family  of  Ostraceans. — ^1,  Areado,  Brag.,  or  0»traeU«i,  La  Veyrouse, 
including  jRadioUte$,  SphcBndiiet,  CeUceola,  ffippuritet,  and  Batolitet, 
2,  Ottrea,  Linn.,  including  Oitrea,  Brug.,  Gryphaa,  Pectm,  Lima,  and 
Ptdmm,    8,  HiimUa.    4,  Plagiostoma,    5,  Pachytes.    6,  JHanehora, 

7,  PodoptiM.  8,  Anomia,  9,  Plaeuna.  10,  Spondyhu,  from  which 
Lamarck  has  separated  Plieahda.  11,  MaUeui,  12,  VuMla.  18, 
Pema,  from  which  have  been  separated  OrenaiulOf  CfetviUia,  Inocera- 
muBf  CatiUiu,  and  PuMnitea.  14,  JEtfieria,  15,  ilvtcu^a,  including 
Margarita.  16,  Pmiiul  17,  ilrca,  Linn.,  including  ArcOj  LaoL, 
OueuUtea,  Pectunevhu,  and  iViicttto..    18,  Tr^onta. 

Family  of  Mytilaoeans.— 1,  MytiUu,  Linn.,  including  ModAola  and 
Zt/Aocfomtw.  2,  Anodonj  including  Iridina,  Dipaaa,  &c  8,  ^m'o, 
including  Byrta  and  Caialia,  4,  CardiUL  6,  Cfypricardia,  and  the 
OoraUiophaga  of  M.  De  Blainville,  Venericardia,  and  C^'OMotfe^ 
(PopAia,  Boiss). 

Family  of  Chamaoeans.— -1,  OhamOf  Linn.,  indading  Tridaena 
ffiypoput,  Chama  (Brug.),  ZMoertu,  and  Jioeardia. 

Family  of  Caxdiaoeans^ — 1,  Cardium,  including  Hemicardimn,  2, 
Donax,  8,  CVe^cMf  including  Oyrena,  Oyprina,  and  Qalaihaa.  4, 
Cbr&tt,  Cuv.,  A'miria,  Megerle.    5,  TelUna.    6,  Zoripet,    7,  XtfCMia. 

8,  ZTn^iJMia.  9,  Frnvt,  including  Attarie  (Oratsina,  Lam.),  Oythenga, 
Capsa,  and  Peirieola.    10,  Cor^vto.    11,  Mactra, 

Family  of  the  Enferm^ — ^1,  Mya,  including  Lutraria,  Anatifiaf 
Soifemy€if  Cflyeymerit,Paju>pea,taid  Pandora,  2,Sy9tomya,  Z,I[iatdla, 
4.  SoUn,  including  Sanffuinoktria,  Psammobia,  and  Ptammothea,  5, 
PholoM,  6,  Teredo.  7,  Fittviana,  8,  (7c»^cA€ena.  9,  Terediwi.  10, 
ClavageUa,    11,  AapergiUum, 

Order  2.  ilcepAoto  without  shells. 

let  Family  (Simple). — 1,  Piphora,  including  Thalia,  Salpa,  and 
jyagyta,     2.  ^scidia,  including  OymthiOf  PhaUutia,  OUwMnOf  and 

2,  Family  (Aggregate).— 1,  jBo^ryUitf.   2,  Pyroioma,  8,  Polyc2»niim. 

Class  Y. — ^Braohiopoda. 

1,  L¥ikgula.  2,  Tertbratvla,  including  Spirifer  and  Tkeeidea,  3, 
0!r6ic«to,  including  JHscina  and  OawM. 


Claaa  YL-~ Cibshofosa.    . 
(Xepoa  and  Triton,  Linn.) 

1,  iifidtfi/a,  including  PentaUumit,  PoUieipea,  Oineraa,  Otion,  and 
Teiralatmit.  2,  ^o^anuf,  including  Acatta,  Conia,  Aiema,  Pyrgoma, 
Oehthoiia,  Cfreutia,  Coronula,  TubieineUa,  and  Diadema, 

Such  is  the  meUiod  finally  proposed  by  Cuvier ;  and,  while  perusing 
it,  the  reader  should  remember  that  he  had  the  advantage  of  refer- 
ence to  almost  every  author  of  note  who  had  written  on  the  subject, 
down  to  the  year  1880.  Not  that  this  at  all  detracts  from  ^e  excel- 
lent use  which  he  has  made  of  the  materials  at  his  command,  and  the 
grand  philosophical  views  which  he  took  of  this  intricate  department 
of  zoology. 

^  We  must  now  go  back  to  1798,  when  Lamarok  began  his  publica- 
tions on  the  MoUvsea,  by  a  paper  in  which  he  separated  the  great 
genua  Sepia  into  three  genera ;  and  in  1799  he  gave  to  the  world  his 
'  Prodromua '  of  a  new  classification  of  shells,  wherein  he  established 
several  new  genera.  In  this  work  he  states  his  adhesion  to  the  prin- 
dples  and  views  of  Bruguidre,  whilst  profiting  by  the  observations  of 
Cuvier  aa  to  the  oiganisation  of  the  animals,  but  remarks  that  he  has 
been  compelled  to  restrict  stiU  more  the  characters  of  the  genera,  and 
consequently  to  augment  their  number.  In  1801,  when  he  published 
his  '  Animaux  sans  Yert^bres,'  he  seems  to  have  been  convinced  of 
the  justice  of  the  views  of  Cuvier;  and  no  longer  confining  his  atten- 
tion to  the  shells,  he  followed  very  nearly  the  example  of  that  great 
zoologist,  and  rested  his  system  upon  the  organisation  of  the  soft 
parts,  as  well  as  on  the  form  of  the  shell  of  the  animal.  The  first 
vol.  of  the  last  edition,  which  received  the  corrections  of  Lamarck's 
own  hand,  was  published  in  1815,  and  the  last  voL  in  1822.  The 
following  is  the  arrangement  left  by  him : — 

Before  we  enter  upon  that  part  of  the  system  which  in  strictness 
belongs  to  the  subject  before  us,  it  will  be  necessary  to  give  &  succinct 
view  of  Lamarck's  Annelids.    This  he  divides  into  three  orders : — 

I.  The  Apod  Annelids,  containing  the  ffintdinida,  or  Leeches,  and 
the  LumbricidcB,  or  Worms  (Echiuries). 

II.  The  Antennated  Annelids,  containing  the  AphrodiiidcBf  the 
NereididcB,  the  Eunicididce,  and  the  Amphinomidaf. 

III.  The    Sedentary  Annelids,  containing  the  Donalida,  which 
indude  Arenicola  and  SUiquaria;  the  Maldanidoe,  which  indude 
Clymene  and  DetUalium  ;  the  AmpkitriHda,  which  comprise  Pectifaaria, 
Sahdlaria,  TertheUa,  and  Amphitrite;  and  the  SenpuUdas  {Spirorbia 
Serpula,  VermUia,  Oaleolari€if  and  MagUw), 

The  Annelids  immediately  preoede  Lamarck's — 

Class  X. — ClBBHIPBDEB. 

Order  1.    Sessile  Cirrhipedes. 
Section  1.    With  a  quadrivalve  operculum. 
Ctenera: — TubuAneUa.    Conmirfa.    BaloKim,    Aeatta, 

Section  2.    With  a  bivalve  operoulum.      * 
Pyrgoma,     CreuaitL 

Order  2.    Pedunculated  Cirrhipedes. 

Section  1.  Body  completely  enveloped  by  its  tunic;  shell  com- 
posed of  contiguous  pieces,  leaving  a  free  issue  to  the  animal  when 
they  are  opened. 

Anatifa.    PoUieipea, 

Section  2.  Body  completely  enveloped  by  its  tunic,  which  never- 
theless has  an  anterior  opening;  shell  formed  of  separate  pieces, 
which  have  no  need  to  open  themselves  for  the  issue  of  the  arms  of 
the  animaL 

dneraa.    Otion, 

Class  XI. — CONOHIFEBA. 

Order  1.    Conchifera  Ditmyaaia, 

Two  muscles  of  attachment  at  least;  shelly  internally,  with  two 
musoular  impressions,  which  are  separate  and  lateraL 

(1)  Shell  regular,  generally  equivalve. 

{A)  Shdl  gaping,  in  general,  at  the  lateral  extramities^  its  TalToa 
being  approximated. 

(*)  Crassipede  Conchifers. — Mantle  with  its  lobes  united  anteriorly, 
either  entirely  or  partially ;  foot  thick  posterior :  gape  of  the  shell 
alwayti  remarkable,  often  considerable. 

(1)  Shell  either  contained  in  a  tubular  sheath*  distinct  from  its 
valves,  or  entirdy  or  partially  incrusted  in  the  wall  of  the  sheath,  or 
projecting  externally. 

Family  TubicoUdas, 
AapergiXUim,    C^vageUa,   Fiattdana,   Septaria,    Teredina,    Teredo, 

(2)  Shdl  without  a  tubular  sheath. 

(a)  Ligament  external. 

(+)  Shell  either  furnished  with  aocessoiy  pieces,  foreign  from  its 
valves,  or  gaping  yery  much  anteriorly. 
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TbjoHj  FMadidok 
Pholat,    Gaiiroekima, 

(H)  Shell  without  aooesBory  pieces,  and  gaping  at  the  latefal 
extreiaaitieB  only. 

Eamily  SoUnida, 

Solen.    Pan&patk    C^yeymeris, 
(6)  ligament  intemaL 

Family  MjfidfB. 

Mya.    Anatifko. 

(••)  Tenuipede  Conchifen. — ^Mantle  with  ita  lobes  not  nnited,  or 
hardly  united  anteriorly ;  foot  small,  compressed ;  gaping  of  the  shell 
often  considerable. 

(t)  Ligament  intemaL 

Family  MaetHdce, 

L)  Ligament  internal  only, 
(a)  Shell  gaping  on  its  sides. 
lAttraria,    maetrcL 
(6)  Shell  not  mping  at  its  sides. 
OratioUUa.    Brycina, 

(2)  Ligament  yisible  externally,  or  double,  one  part  being  internal, 
the  other  extemaL 

Ungulina,    SoUmya,    Amphidetma, 

Family  Corbulidce, 

Shell  ioequlvaWe.    Ligament  internal. 

Corbula,    Pandora, 

(ft)  Ligament  external  only. 

Family  LUhopliagidct, 

Boring  shells  without  accessory  pieces,  without  any  pai-ticular 
sheath,  and  more  or  less  gaping  at  their  anterior  side.  Ligament  of 
the  valves  internal. 

Saancava,    PdtHeola,     VenerupU. 

Family  Nymphida, 

Two  cardinal  teeth  at  most  in  the  same  valve.  Shell  often  gaping 
a  little  at  the  lateral  extremities.  Ligament  external.  Nympbs  in 
general  gaping  outwards. 

(1)  Solen-like  JVyin|>Aidcr. 
Sanguinolaria.    Ptammobia,    Ptammottea, 

(2)  Tellen-like  Nymphideg, 

(a)  Lateral  teeth,  one  or  two. 

TelUna.    TeUimdei.    Corbit,    Lueina,    Doncx. 

(b)  No  lateral  teeth. 
Capaa,    OramiuL 

{B)  Shell  closed  at  the  lateral  extremities,  when  the  valves  are 

cl<Mied. 
(***)    Lamelltpede  Conchifersi — Foot   flattened,  lamellifonn,  not 

posterior. 

Family  Conchida. 

Three  cardinal  teeth  at  least  in  one  valve,  with  as  many  or  less  in 
the  other.    Lateral  teeth  sometimea. 

(1)  Fluviatile  ObncAMice.— Shell  with  lateral  teeth,  and  covered  with 
a  false  epidermis. 

CydoM.    Cfyrma.    GeUaikea, 

(2)  Marine  Oonchidte, — No  lateral  teeth  in  the  greater  number; 
rarely  an  epidermis,  which  covers  the  whole  shell  except  the  umbones. 

OyprmtL    CJytAereo.     reiraa.     VentrioarditL 

Family  Cardiidtg, 

Cardinal  teeth  irregular,  either  in  their  form  or  Bituation»  and 
accompanied  in  general  by  one  or  two  lateral  teeth. 

Cardium.    CturdUa,    Cyprieardia.    Siatella,    Itoeardia. 

Family  Arcidce, 

Cardinal  teeth  small,  numerous,  intrant^  and  disposed  in  each  valve 
on  a  line  whidi  is  either  straight,  or  arofaed,  or  broken. 
OueuUcea.    Area.    Ptehmadua,    Nmemta,    Trigomia.    OtuUdia, 

Family /VatMicBL 

Fluviatile  shells,  whose  hinge  is  sometimes  furnished  with  an  irregu- 
lar cardinal  tooth  which  is  simple  or  divided,  and  with  a  longitudinal 
tooth  which  is  prolonged  under  the  ooiaelet;  and  sometimes  is  with« 
out  any  tooth  at  all,  or  ia  furnished  along  its  length  with  irregular 
granultf  tuberdea. 

Muscular  impreesion  posterior  and  compound.  Umbones  with  the 
epidermis  peeled  ol^  and  fivquently  eroded. 

Unio,    Byria.    Amodonia  (or  rather  Anodon),    Iridina, 

{****)  Ambiguous  Conchifen. 

Fanuly  CSloMuIce. 

Shall  irregular,  inequivalve.  A  single  cardinal  tooth,  which  is 
oblique  and  subcrenate^  inserted  into  a  little  pit  in  the  opposite 
valve. 

Muscular  impretsions  two,  distant^  lateral.     External   ligament 


JXccras.    CtaM.    JRAerto. 


Older  2.    Oone^era  Monomytaia, 

Only  one  muscle  of  attachment,  which  seems  to  traverse  their  body. 
Shell  with  an  internal  subcentral  muscular  impression. 

(*)  Ligament  marginal,  elongated  on  the  boraer,  sub-linear. 

(a)  Shell  transverse^  equivalve,  with  an  dongated  muscular 
impression  bordering  the  upper  limb. 

FamSXy  Tridacmda. 

TridaeiUL    ffippoput. 

(6)  Shell  longitudinal  or  subtransverse,  with  a  muscular  impresaion 
contracted  into  an  isolated  space  without  bordering  the  limbi 
(t)  Ligament  at  the  lateral  border  of  the  shell,  and  always  entire. 

Family  Mytaida. 

Hinge  with  a  subintemal  ligament,  which  is  marginal,  linear,  very 
entire,  occupying  a  great  part  of  the  anterior  border.  Shell  raivly 
foliated. 

Modiola.    MyiUvM,    Pinna. 

(ft)  Ligament  at  the  lower  border  of  the  aheU^  or  divided. 

Family  MaUgidit. 

Ligament  marginal,  sublinear,  either  interrupted  hj  orenulatioos  or 
serial  teeth,  or  altogether  simple.    Shell  sub-inequivalve,  foliated. 

Crenatula,    Pema.    MaUeuM,    Avieuia,    Mdeagrina. 

(**)  Ligament  not  marginal,  contracted  into  a  short  space  under 
the  umbones,  and  not  forming  a  tendinous  tube  under  the  shell. 

(a)  Ligament  internal  or  demi-intemaL  Shell  regular,  compact, 
not  foliated. 

Family  Peetinida, 

Pedum.  Lima.  Plagioitoma.  Pectcn.  Plicatula.  Spcndylua, 
PodopM. 

(6)  Ligament  internal  or  demi-intemaL  Shell  irregular,  foliated, 
sometimes  papyraceous. 

Family  OttreidcR. 

(1)  Ligament  demi-intemaL  Shell  foliated,  but  nevertheless  often 
acquiring  great  thickness. 

Qryphaa.    Ottrra.     VuUdla. 

(2)  Ligament  intemaL    Shell  delicate,  papyraceous^ 
Placwna,    Anomia. 

(***)  Ligament  either   nuU   or   unknown,  or   represented  by  a 
tendinous  cord  which  sustains  the  shelL 
(a)  Ligament  and  animal  unknown.    SheQ  very  inequivalva. 

Family  RuditUdcB. 

Spkeendiiei.    Radiolitet,     CaUxola.    Birottritm.    IHteUut.    Crania. 

(6)  Shell  adherent,  either  immediately  or  by  a  tendinous  cord 
which  sustains  it^  and  serves  as  a  ligament  Animal  with  two  opposed 
arms,  which  are  opposed,  ciliated,  and  cirrhous. 

Family  Braekiopodida. 

ConchVers  having  near  the  mouth  two  opposed  elongated  dilated 
anna,  rolled  spirally  when  in  repose^  Huitle  bilobated,  the  lobes 
separated  anteriorly,  enveloping  or  oovering  the  body. 

Shell  bivalve,  adhering  to  marine  bodies^  either  immediately  or  by 
a  tendinous  cord. 

Orbicnla.    TartbrainUt. 


Class  Xn. — ^MOLLUBCA. 

Order  1.    Pterapoda. 

No  foot  for  creeping^  nor  arma  for  progress  or  sailing  the  prey. 
Two  fins  opposed  and  similar,  proper  for  natation.  Body  firee  and 
floating. 

Byaitea,    OUo.    CUodora.    JUmaekuk    OymXmUa. 


Order  2.    Cfaderopoda. 

Animals  with  a  atrsight  body,  never  spiral  nor  enveloped  in  a  shell 
which  can  contain  the  entire  anhnal ;  having  under  the  belly  a  foot  or 
muscular  disc  united  to  the  body  naar^  thnnigfaoat  its  Ica^gth,  and 
serving  for  creeping. 

Some  naked,  others  protected  by  a  dorsal  shell,  not  imbedded ;  and 
others,  on  the  other  hand,  containing  a  ahell  more  or  less  hidden  in 
their  mantle. 

Section  1.    Bydrobranekiaia. 

Branchiae,  whatever  be  their  position,  elevated  either  in  a  net-work, 
in  laminae,  in  a  pectinated  form,  or  in  a  ribbon-like  shape.  The 
animals  (^  this  section  breathe  water  only. 

(a)  Branchiae  external,  placed  above  the  mantle^  cither  on  the  ba^ 
or  on  the  aidea^  and  being  in  no  particular  cavity. 


Family 

OUmeug.^    Edlia.    JSritoma.    Seyllaa.    Tethyt. 

(6)  Branchiae  placed  under  the  border  of  the  mantle,  and  disposed 

in  a  longitudinal  aeries  round  the  body,  or  on  one  side  only ;  not 

being  in  any  particular  cavity. 

Fanuly  Pk^idida. 
Pk^Udia.    CMUmOmL    CkUtm.    PaieUa. 
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Family  SemiphyUidida, 

BivnohuB  placed  under  the  border  of  the  mantle,  and  diapoied  in 
a  longitudinal  seriei  on  the  right  aide  of  the  body  only. 

Plemrobranehui,    Un^trdku 

(e)  Branohim  plaoed  in  a  partieulir  oavity  upon  the  back,  ntuated 
anterioriy  near  the  neok.  Shell  always  eztemali  and  oovering  the 
■oft  parte. 

Family  Calypirteidte. 

Parmopkonti,  JSmofginuUi,  .  FiuurdUu  PUeoptU  CalyptTaa, 
OrepidmLiL    Ane^  (f). 

(d)  Brenohitt  placed  in  a  particular  cavity  towards  the  posterior 
part  of*  the  back,  and  covered  either  by  the  mantle  or  by  an  opercular 
eeoutoheco. 

(t)  No  tentacula. 

Family  BiUlidit, 

Akera.    BvOaa,    Butta, 
(ft)  With  tentacula. 

Family  lapljftidcB. 
Iiaplijftia,    JMabeUo, 

Section  2.    Pneumeibranchiata. 

Branchia  creeping;  in  the  form  of  a  vascular  net-work,  on  the  wall 
of  a  particular  cavity,  the  aperture  of  which  is  a  hole  which  the 
animid  contracts  or  dilates  at  its  pleasure.  Animals  of  this  section 
breathe  nothing  but  air. 

Family  Limaeidce. 

Onehiditm.    ParmaeeUa,    Limax,    TeHtacdla.    YUri/iM. 

Orders.  Trackdipoda. 
Body  spiral  in  its  posterior  part,  this  part  being  separated  from 
the  foot,  and  always  enveloped  in  the  shelL  The  foot  free,  flattened, 
attached  to  the  lower  base  of  the  neck,  or  to  the  anterior  pari*  of  the 
body,  and  lerving  for  creeping.  Shell  spirivalve  and  sheathing 
(engainante). 

Section  L    (Phytiphagous.) 

Trachelipods  without  a  projecting  siphon,  and  respiring  in  gnieral 
by  means  of  a  hole.  The  greater  part  phytiphagous  and  furnished 
with  jaws.  Shell  with  the  aperture  entire,  having  at  its  base  neither 
donal  sub-ascending  notch  nor  canaL 

(*)  Trachelipods  respiring  air  only.  Shell  spirivalve,  unanned 
(mutique),  not  distinctly  nacreous. 

Family  CUmacida  (tematrial). 

(a)  Four  tentacles. 

Hdix,  CaroeoUa.  AntOUma,  Hdicina,  P^ipa,  CkmtiUa,  Btdimut. 
Achatina.    Suecineet. 
(6)  Two  tentacles. 
AurieuUL    Qfcloftomtf, 

Family  lAmnrnda* 

Amphibious.  Living  in  the  water,  but  coming  to  the  surfiMse  to 
breathe.    Shell  with  a  sharp  edge  to  the  lip. 

PlanorhiM.    Pky»a»    XyimurO)  or  rather  lAmnaa. 

(**)  Trachelipods  breathing  water  only*  Branehi»  projecting  in 
fnnn  of  filaments,  lamine  or  tufts  in  the  branchial  cavity.  Shell  often 
naereous,  and  often  also  having  protuberant  parts  on  the  surface. 

(a)  Shell  fiuviatile.  operoulated,  the  left  Ixirder  of  which  does  not 
resemble  a  deml-partition. 

(t)  Shell  with  diminited  borders. 

Family  Mdankhs 
MeUma,    MdtmoptU.    Pinna, 
(ft)  Shell  with  united  borders. 

Family  PerUUnmida, 
Vaitota,    Piditdina,    AmpwUariiL 

(6)  Shall  fluviatOe  or  marine^  whose  left  border  or  lip  resembles,  a 
deml-partition. 

VbouIj  Neritida, 

Nmicdku    JVMImmi  (fluviatile).    NerUa.    Naiiea  (maaint). 

(e)  Shell  marine,  whose  left  lip  does  not  resemble  a  demi-partition. 

(f )  Shell  floating  at  the  surface  of  the  water. 

Family  JanihUUdcg, 
Janthina, 

(tt)  Shell  not  floating,  having  the  aperture  very  wide ;  no  cola* 
mellR. 

Family  MaerotUmida. 

SiffarOut,    Stomatdla,    Stomatia,    Maliotit. 

(ttt)  Aperture  without  any  particular  width ;  plaits  on  the  colu- 

Family  Plicacid<g, 
TontaieUa,    Pyramiddta, 
(tttt;  No  plaits  on  the  columelliL 
(a)  Borders  of  the  aperture  united  circularly. 
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Family  Scalaridcg. 
Vermeiut.    Secdaria,    Ddphinuta, 
(6)  Borders  of  the  aperture  disunited. 

Family  Turhimdte, 

Solarium,  Rotella,  TrocHut.  if onodonta,  or  rtMieT  iionodon,  Tw'bo, 
Planaxis,    Phatiandla,    TurriteUa, 

Section  IL    (Zoopbagous.) 

Trachelipods  with  a  projecting  siphon,  and  which  only  breathe  the 
water  whi(m  arrives  at  the  branchise  by  means  of  this  siphon.  These 
feed  on  animal  substances  Auly,  are  marine,  have  no  jaws,  and  are 
furnished  with  a  retractile  proboscisL 

Shell  spirivalve,  sheathing  the  soft  parts,  with  an  aperture  which  is 
either  canaliculated,  or  notdied,  or  turned  up  at  its  beseL 

(a)  Shell  with  a  canal  more  or  lees  long  at  the  base  of  its  aperture, 
and  the  right  border  of  whose  lip  does  not  change  with  age. 

Family  Canaliferidas, 

Section  1.    No  constant  bourrelet  on  the  right  lip  of  the  spedes. 
Cerithimm,     Plemrotoma,     TurbmeUa,     Oanedlaria,     FoMciolaruu 
Puiut,    Pynda, 
Section  2.    A  constant  bourrelet  on  the  right  lip  in  all  the  spedes. 
(a)  No  bourrelet  on  the  spire. 

SinUhiolaria, 

(0)  Bourrelets  on  the  spire. 
BanteUa.    Mwrtx,    TriUm. 

(6)  Shell  with  a  canal  more  or  less  long  at  the  base  of  its  apertore, 
and  the  right  border  of  whose  lip  changes  its  form  with  age,  and  boa 
a  sinus  inferiorly. 

Pterida  (Ail^,  or  Wing-Shells). 
BotteUaria.    Pleroeera,  or  rather  Pteroetroi.    StronJbv*, 
{e)  Shell  with  a  short  canal,  ascending  posteriorly,  or  with  an 

oblique  notch  at  the  base  of  its  aperture,  this  demi-canal  being 

directed  towards  the  back. 

Family  Purpwrida  (Purpuzifkes). 

Section  1.    An  asoending  canal,  or  recurved  towards  the  back. 

Camdaaria,    OoMtia, 

Section  2.    An  oblique  notch  directed  backwards. 

Biamda,  Purpura.  Monoeerot,  CcntM^pai,  Harpa,  Doliikm, 
BuceimMn,    Ebwrna.    Tertbra, 

(iQ  No  canal  at  the  base  of  the  aperture,  but  a  subdorsal  notch  and 
plaitfl  on  the  columella. 

Family  Oolumellidce  (Columellaires). 
CotHmeUa,    MUra.     Voluia,    Marffindla.     VoLvaria, 
(e)  Shell  without  a  canal,  but  having  the  base  of  its  aperture 
notdied  or  versant,  and  the  whorls  of  the  spire  large,  compressed, 
and  enrolled  in  such  a  manner  that  the  last  whorl  nearly  entirely 
covers  the  others. 

Family  OmvolMtuiar  (Enroul^). 

Ovuto,  or  rather  OvvXwm,  CyprtBo.  TertMlum,  AneUlaria,  (Hiva, 
Oomu, 

Order  i.    Cephalopoda, 

Mantle  in  form  of  a  sac,  containing  the  lower  part  of  the  body. 
Head  projecting  from  the  sac,  surroonded  by  arms,  which  are  not 
articulated,  but  furnished  with  suckers  (ventouses),  and  which  environ 
the  mouth ;  two  sessile  eyes ;  two  homy  mandibles  to  the  mouth ; 
three  hearts.    Sexes  separate. 

1st  Division.— Polythalamous  Cephalopoda. 
Shell  mnltHocular,  enveloped  completely  or  partially,  and  which  is 
inclosed  in  the  posterior  part  of  the  animal,  often  with  adherence. 
(*)  SheU  multilocular,  with  simple  chambers, 

(1)  Shell  straight  or  nearly  straight;  no  spiral 

s  Family  Orthoceratida. 
Bdemnitet.    Orthoeeraa,    NodowritL    HippurUei,    OcmUU$, 

(2)  SheU  partially  spiral ;  lest  whorl  continued  in  a  straight  line. 

Family  LUuoliUdcB, 
SpirtUa,    Spirolina,    LUuola* 
(8)  Shell  semi-discoid ;  spire  eccentria 

Family  Oiitact(i(B. 

Benulina,    CfrUitUaria,    Orlicvliua. 

(4)  Shell  globulose,  spheroidal,  or  oval,  with  envdoping  whorls  or 
partitions  united  en  tunique. 

Family  SpherulidiE. 

Miliola,    Oyrogona,    Mdonia, 

(5)  Shell  discoid,  with  a  central  spire,  and  partitions  radiating  firom 
the  centre  to  the  droumference. 

Family  Badiolidida, 

Botalia,    ZentietditM,    Pla^fpiUtda. 

(6)  Shell  discoid,  with  a  central  spire,  and  partitions  which  do  not 
extend  from  the  centre  to  the  circumference. 
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Family  NcmiUidm, 
JHteorUa.     SiderolUet.     PclygUmeUa,     Vorlicialis,     Nummuiiiet, 
NatUiltu, 
(«•)  Shell  maltiloonlar,  with  chambers  pinked  (deooup^s  at  the  edges). 

Family  Ammonitidce. 
Ammtmitet.    Orbulitei,    Ammonocerat.    TwrilUes,    Baeuliiei, 

2nd  Division. — Monothalamous  Cephalopoda, 
SheU  unilooTdari  entirely  external,  and  enveloping  the  animal. 
ArgonatUa. 

8id  Diyision.~Sepiary  Cephalopoda. 

No  shell,  either  internal  or  external.  A  BoUd  free  oretaeeons 
or  homy  body,  contained  in  the  interior  of  the  greater  part  of  the 
animal 

Octcjms.    Ldigoptii.    LoUgo.    Sepia, 

Order  5.   Meteropoda, 

Body  free,  elongated,  swimming  horizontally.  Head  distinct ;  two 
eyes.  No  anna  surroonding  the  head.  No  feet  under  the  belly 
or  nnder  the  throat  for  creeping.  One  or  more  fins,  without  any 
regular  order,  and  not  disposed  by  pain. 

Carinaria.    PUrolrachia,    PkyUiriie, 

Such  was  Lamarck's  arrangement,  as  he  finally  left  it,  after  various 
modifications  in  the  course  of  his  publications,  from  the  commence- 
ment of  them  to  the  second  edition  of  his  *  Animaux  sans  Verfc^bres.' 
During  that  interval  many  authors  had  presented  their  views  to  the 
public,  and  we  proceed  to  notice  some  of  them. 

In  1800  M.  d'Audebard  de  F^russac  (the  father)  produced  a  system 
of  Conchology  based  on  the  consideration  of  the  animal  and  its  shell. 
He  introduced  some  observations  on  the  complete  or  incomplete  state 
of  what  he  calls  the  'spiral  cone'  of  the  shell,  and  the  point  of  attach- 
ment of  the  foot,  under  the  neck  or  under  the  belly  of  the  Gastropods. 
His  views  were  limited  to  the  Terrestrial  and  Fluviatile  Molluscs,  or 
Musculites,  as  he  calls  them,  and  subdivides  them  into  orders  almost 
as  numerous  as  his  genera,  among  which  we  find  ffelicolimax,  forming 
the  passage  between  the  Limaeei  and  the  ffelicet. 

The  work  of  M.  Bosc,  in  the  supplements  to  Buffon  (Det,  1802), 
may  be  considered  as  rather  of  a  retrograde  character,  for  it  still 
dung  to  the  mtem  of  Linnssus  aa  amended  by  Brugni^ ;  and,  not- 
withstanding the  progress  already  made,  we  find  him  adhering  to  the 
terms  Molluscous  Worms  and  Testaceous  Worms,  as  designating  the 
Naked  and  Testaceous  MoUutea.  His  divisions  were  nearly  those  of 
Bruguidre,  though  he  adopted  the  new  subdivisiona  which  Cuvier  and 
Lamarck  had  established,  and  appears  to  have  been  conscious  of  the 
value  of  those  innovations.  Bosc  was  an  observer,  and  had  studied 
many  of  the  MoUu$ea  in  a  living  statei  He  established  many  new 
facts  and  some  new  genera. 

In  1808  appeared  the  'Ptodromua'  of  the  work  of  Drapamaud,  which 
was  not  published  till  after  his  death  in  1808,  on  the  Terrestrial  and 
Fluviatile  JHoUutea  of  France.  This  work  is  conceived  and  executed 
in  a  philosophical  spirit,  and  with  rational  views  of  a  natural  system 
of  classification.  He  abandoned  the  arbitraiy  method  of  linnnus,  and 
returned  to  the  principle  proposed  by  R^umur  (1711)  in  his  '  Memoir 
on  the  Progressive  Motions  of  Shells,'  making  his  classification  that  of 
Cuvier. 

The  'Natural  History  of  Mollusca,'  for  Sonnini's  edition  of  Bufibn, 
was  hardly  commenced  by  Denys  de  Montfort,  and  sdmoet  entirely 
executed  by  M.  De  Roissy.  The  classification  ib  carried  out  on  the 
principles  of  Cuvier,  but  the  author  difiers  from  Cuvier  on  some  points, 
as,  for  instance,  in  thinking  that  the  section  of  the  Anodons  ought  not 
immediately  to  follow  that  of  the  Oysters,  and  that  the  aperture  which 
Cuvier  regarded  as  anterior  in  Biphora  was  really  posterior— an 
oninion  in  which  he  is  supported  by  Messrs.  Bosc,  P^ron,  DeBlainville, 
ChainiBso,  and  KuhL  In  this  work  the  analogy  of  the  Polythalamous 
or  Chambered  Shells  is  pointed  out.  M.  De  Roissy  appears  to  have 
perceived  the  passage  from  the  Univalve  to  the  Bivalve  Molluscs  by 
means  of  the  Patella,  and  he  seems  to  have  been  the  first  who  placed 
AtpergiUum  near  to  Fuiulanaf  a  position  which  it  still  hoId& 

M.  Dum^ril,  in  1806,  published,  in  his  'Zoologie  Analytique,'  a 
classification  of  MoUuaoa  nearly  aimilar  to  that  of  Cuvier.  M.  Dum^ril 
divides  the  MoUutea  into  five  orders : — Otphalopoda,  Pteropoda,  Chutero- 
poda,  AcephalOf  aod  Brachiopoda.  The  principal  novelties  in  this 
publication  were  a  diviiion  of  the  Qatteropoda,  according  to  their 
organs  of  respiration,  into  three  familiea— 2)enno6ratieAta<a,  Siphono- 
hranchiatOf  and  Adddbranchiata — which  correspond  nearly  to  the 
three  divisions  established  on  the  structure  of  the  shell ;  and  a  separa- 
tion of  the  Brachiopoda  as  a  distinct  order. 

In  1808  Denys  de  Montfort  published  his  'Univalves  Cloisonn^,' 
and  in  1810  the  second  volume  of  his  '  Conchyliologie  Systematique,' 
containing  the  'Univalves  non  Cloisonn^^k  His  genera  are  very 
numerous,  and  not  many  of  them  are  retained  at  present  by  zoologists, 
though  they  are  for  the  most  part  neatly  defined.  His  method  is  only 
carried  out  with  regard  to  the  Univalves ;  but  his  primary  division 
rests  upon  the  number  of  valves,  and  is  separated  into  Univalves, 
Multivalves,  and  Bivalves,  as  in  the  systems  of  ^e  older  conchologists. 
He  differs  however  in  restricting  the  term  Muitlvalves  to  shells  made 


up  of  several  united  pieces,  without  any  solution  of  continalty; 
whilst  he  applies  the  term  Dissivalves  to  shells  made  up  of  many 
pieces,  but  sfot  coherent  nor  adherent  to  each  other,  as  Teredo,  Fieiwr 
Zand,  jBotowttt,  fto. 

Oken,  in  1810,  read  to  the  Society  of  Gottingen  a  paper  upon  the 
knowledge  of  MoUutea  apart  from  their  shells  and  upon  a  natural 
classification  establiahed  upon  this  baais;  and  carried  out  this  principle 
in  his '  Manual  of  Nat^  Hiat/  publiahed  at  Jena  in  1816.  Our  limits 
wiU  not  allow  us  to  da  more  than  call  the  reader's  attention  to  this 
work,  which  he  will  find  well  worthy  of  perusal,  though  it  does  not 
contdn  any  new  principle  of  arrangement  and  there  is  somewhat  too 
much  of  change  of  name  about  hia  genera^  of  which  there  are  but  few 
really  new.  Nor  can  we  do  more  than  hint  at  the  work  of  M.  Bafinesque 
(Palermo,  1814).  About  the  year  1816  much  light  was  thrown  on  the 
Aggregated  MoUutea  by  Leaueur,  Desmarest,  and  above  all  by  the 
great  Savigny,  and  in  1817  M.  De  Blainrille  first  made  known  the 
principles  of  his  system,  which  he  afterwards  carried  out  to  ita  com- 
pletion. The  systems  of  Qoldfnss  and  Ranzani  appeared  in  the  same 
year,  1820,  the  firat  at  Nurembei^  and  the  second  at  Bologna ;  the 
firat  may  be  regarded  as  a  compilation  of  the  labours  of  those  malaeo- 
logists  who  hid  embraced  the  natural  system ;  and  the  basis  of  the 
second,  as  far  as  the  Cirrhipeds  are  oonoemed,  rests  on  the  structure 
of  the  shell  and  its  operculum  without  regard  to  the  animal,  and,  as 
hx  as  relates  to  the  Acephalous  Molluscs,  does  little  more  than  give 
new  denominations  to  the  four  sections  of  that  division. 

M.  De  F^russac  (the  son)  divided  (1819)  the  MoUuaea  into  two  grand 
sections,  the  Cephalous  and  the  Acephalous. 

Cephalous  MoUutca, 

These  are  divided  into  three  classes — Cephalopods,  Pteropods,  and 
Ghistropods. 

The  first  class.  Cephalopoda,  contained  the  two  orders^  Decapoda 
and  Octopods,  as  .in  the  arrsngement  of  Dr.  Leach.  This  class  in  the 
system  of  De  F^rusaao  embraces  all  the  naked  Cephalopoda  and  all 
the  animals  with  mulUlocular  shells ;  but  was  subsequently  consider- 
ably modified  in  a  joint-work  with  M.  D'Orbigny. 

The  second  class,  Pteropods,  which  originally  conaisted  of  the 
families  ffyakece,  LimaeinoB,  the  Olios,  the  Pneumoderms,  and  the 
PhylUrhoes,  also  underwent  considerable  changes  in  a  subsequent  and 
joint-work  with  M.  Rang. 

The  third  dass,  Qastropods,  are  divided  into  the  followiiig  orders 
and  suborders: — 1,  Nudibranchiana  (Anthrobranchians  and  Poly- 
branchians).  2,  Inferobranchians  (Phillidiana  and  Semi-PhillidiaDi^). 
8,  Tectibranchians.  4,  Pulmoniana  without  an  operculum  (Qeophilinna, 
Gehydrophylians,  and  Hygiophiliana).  5,  Openmlated  Pulmoniana. 
6,  Pectinibranchiana  (Pomastomes,  Hemipomaatomes,  Apomasttomee, 
and  Adeloderms).  7,  Soutibranchians,  Ormiers  (Haliotia,  &a),  Calyp- 
traoians,  Heteropods.  8,  Cydobranchians  (Chismobranchiana  and 
Polyplaxiphores). 

Acephalous  Molluiea, 
*  These  are  divided  into  four  classes — Cirripedes,  Brachiopoda,  Lamel- 
libranchians,  and  Tuniciers. 

The  first,  Cirripedes,  is  divided  into  the  ordeta— Sessile  Cirripedes 
and  Pedunculated  Cirripedea. 

The  aecond,  Braduopod%  contains  the  three  fsmllies  Lingulida, 
TerAraluUdoBt  and  Oranidft. 

The  thini,  Lamellibranohians,  oomprehends  five  orders — ^the  Ostra- 
ceans.  My  tilaceana,  Benetier8(u?Wdaena  and  Mippoput),  the  Cardiaoeans^ 
and  the  Enferm^  {Mifida,  Solenidee,  Pholid<e,  and  TMeolida). 

The  fourth,  Tuniciers,  consists  of  the  two  ordsra  Tethid  Aaeidiana 
(Tethidce  and  the  Pyrosomes)  and  Thalid  Ascidians  (Biphora,  ftc.). 

In  England  Dr.  Leach  had  been  active  in  introducing  a  natural 
system,  as  appeara  from  his  published  papers,  descriptions,  and  works. 
He  had  it  in  contemplation  to  publish  a  general  history  of  English 
MoUutea;  but  the  most  distrossing  of  maladies  deprived  aoology 
of  one  of  its  most  zealous  cultivators,  and  the  work  haa  never 
appeared. 

Dr.  J.  E.  Qray  publiahed  in  the  '  London  Medioal  Repository'  (1821). 
his  system,  which  dirides  the  MoUutea  (taken  in  the  largest  sense  of 
the  word)  into  seven  daaes. 

The  fint,  AntUobraekiophora  (Cephalopoda),  oonaiBta  of  three  orders 
— Anotteophora,  Sepiasphora,  and  NoMiilapkora, 

The  second,  Oeuteropodophora,  is  dirided  into  three  subKjaases — 
Pneumobranchia,  Oryptobranchia,  and  Oymnobranchia. 

The  first  of  these  Subclasses  containa  two  orden—AdeUpneumona 
and  Phaneroptieumona,  The  second  embraces  nine  orders — Uie 
Ctenobranchia,  which  are  divided  into  six  sectiona  by  the  implication 
of  a  new  principle,  namely,  the  form  of  the  operculum  :  the  Troche' 
lobranchia;  the  Monopleurobranchia  j  the  NoMfranehia  ;  theOftwma- 
tobranchia;  the  Dicranobranchia ;  the  Oyelobranchia ;  the  Poljf- 
placophora;  and  the  JHplewrobreaichia,  The  third  clasa  conaists  of 
two  oT^iM—Pygehrcmckia  and  Polpkronehia, 

Dr.  Gray's  third  class,  Oatteropterophora,  corresponds  with  the 
HeUropoda  of  Lamarck,  «nd  ia  shnilar  to  M.  De  Blainville^a  order 
Nueleobrainehiata, 

The  fourth  cUss,  SUmaUipterophnra^  oorreaponding  with  the  Aero* 
podot  contains  two  orders,  PtemkromMa  and  JOatHyUobramehia, 
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The  fifth  ehws,  Saccopkora  (Tunicien  of  Lamarck),  constBto  of  threa 
orders — SoMfranchia,  ToTncbranehia,  and  IHphyUobranchia, 

The  sixth,  ConehopkorOf  ooDsists  of  orders  depending  on  the  number 
of  muscular  impressions,  and  denominated  from  the  form  of  the  foot» 
as  Oladopoda,  Lepiopoda,  PhyUopoda,  Pogonopoda^  and  Micrcpoda. 

The  seventh,  f^rofrracAtopAora,  corresponds  with  the  Brwhiopoda. 

M.  Be  Blainyille,  who  in  1814  had  published  his  first  sketch  of  a 
methodical  arrangement  of  the  Malacoaoct^  as  he  designates  the 
animals  on  which  we  are  treating,  still  further  developed  that  method 
in  1817  in  his  '  Prodromus'  of  a  general  dassification  of  the  animal 
kingdom.  The  oigan  upon  which  that  arrangement  is  based  is  the 
organ  of  respiration,  and  it  was  finally  perfected  in  the  method  which 
appeared  in  his  'Manuel  de  lilalacologia'  (1825).  We  here  give  an 
outline  of  it^ 

Type. — Malacozoa. 

Class  L — Oephalopkorfk 

Order  1.    Orffptodtbrcmchiata, 

Family  1.  Oetocera,  containing  the  genus  Ootoput^  which  includes 
EUdone  (Leach)  and  Oeythoe  (Ri2&nesque). 

Fanuly  2.  Ikcacera,  including  the  genus  Zdigo  {Sepiola  and  Cranchia, 
Leach.  Onyehoteuthit,  Lichtenst,,  the  Sagittated  CalamarieSy  Ptero- 
ieutkia^  Sq^aUhis),  and  the  genera  Sepia,  B^U>ptera, 

Order  2.    Cfllvlacea, 

Family  1.  SpherulcLcta,  consisting  of  the  genus  Miliola,  including 
Pollontes  of  De  Montfort ;  Jfe2of»ta,  including  Bonlit  of  De  Montfort; 
Saracenaria;  vad  T^JCtUaria, 

Family  2.  PlamUaeta,  Comprising  MenuHnOf  including  Frondicularia 
of  Defrance ;  and  Pcneroplit,  including  PlantUaria  of  DefnuBce. 

Family  S.  i^TiMiimtt^oMea,  containing  i(^«mmiif»(le>,  including  ZsfcopAn> 
of  De  Montf. ;  ffdicitei,  induding  Sotalittt  and  Egwty  of  De  Montf. ; 
SiderolUe8f  including  Tinop&nu  and  SiderolWitt  of  De  Montf. ;  Or^ 
aUinOf  including  Jlotes,  HtUnis,  and  Arehaioi  of  the  same;  Placen- 
tula,  including  JBpenides  and  Florilvs  of  the  same ;  and  Vorticialis, 
including  Th^nton,  SporilvM,  and  Andromeda  of  the  same. 

Order  8.  Polythalamaceti, 

Fanuly  1.  Orthoeerata.  Genera  ck  (with  simple  chambers  or  parti- 
tions), Bdentnitest  including  CalUrhSe,  HihoUiku^  Porodragtu,  CttoeU^ 
Acamat,  and  PaeliUe  of  De  Monti ;  Contdaria ;  OoniUteSf  induding 
AekehU,  Amimowugf  and  TSaiamtu  of  the  same ;  OrtkoceraSf  including 
Nodotaria  (Lam.),  Beophax,  and  MeiUmue  of  De  Montfl ;  ft.  (with 
sinuous  chambers),  Bat^itea,  induding  Tircmitet  of  the  same. 

Family  2.  Lituacea.  Genera  a.  (with  simple  chambers),  JdUkyonr- 
cditKea ;  Lituola ;  Spirula,  induding  Hortoliu  and  LUviUe*  of  De 
Montf.,  and  Spirolina  of  Lun.  6.  (with  sinuous  chambers),  ffamites 
and  AmnumocertUitcL 

Family  8.  Oristaeea.  Genera,  Orepidulina,  induding  Astacolus, 
Cancrie,  and  Periplee  of  De  Montf. ;  Oreat ;  and  LiiUhwrit* 

Family  4.  Ammoncicea,  Qenen  DitcorbUet ;  SeaphiUe;  AmmonUea; 
and  SimpUgoM,  induding  AmmvniJU»t  P^anulitet,  and  AmalthauM  of  De 
Montf. 

Family  6.  NantiUtceau  Genera,  OrbuliteSf  including  Aga/ntdee  and 
Pelagut  of  De  Monti;  Nautilue,  including  Angviitkes,  Oceamte,  and 
Bisiphytee  of  the  same ;  PolysUmeUa^  including  Ckophonut,  Pelorua, 
£lphidiufnf  Phonemnt,  Chry$olu$,  and  MeUmia  of  the  same ;  LtaUicfik- 
Una,  induding  Patrocles,  Nonicn,  Macroditet,  Jlobulus,  Lampoi,  Pkara- 
miirn^  AnUMT,  Cliiiplumtei,  BhinocuiruB,  Herifm,  and  Spmctemlet  of  the 
same. 

Family  Q.  Twbinaoea^  Genera,  Cibicidei;  BolqfUee,  induding 
Storilfu,  CidaroUuM,  and  Corkdiut  of  De  Montf. 

Family  7.  Turrictdacea,    Genus,  IkurrUitet. 

Class  II. — Paracepkalopkora, 

Sub-Class  I. — Paraeephalophora  JHoica  (Aquatic,  but  capable 
of  living  for  some  time  out  of  water). 

Section  1.  Organs  of  respiration,  and  shdl  non-qfrnmetxicaJ,  and 
almost  constantly  turned  spirally  from  left  to  right. 

Order  1. — SiphxmoibffmtkUiUk, 

Family  1.  SiphonMUmaia  (Mwrex,  Linn.).  Genera  (no  persistent 
bourrdet  on  the  right  lip),  PUurotoma,  including  CtavcUwOf  Lam. ; 
JtottdUma,  including  Hippochrena  of  De  Montf. ;  Funu^  including 
Laiirue  of  De  Montf. ;  Pynda,  including  Fulgtar  of  De  Montf.,  and 
Mdongena,  and  Bapana  of  Schum. ;  Fasciolaria  /  TitMndla,  includ- 
ing Potyi^onHm  of  Bchum. ;  IViton,  induding  Zof mum,  AquiUut,  and 
Penema  of  De  Montf.,  and  Strttthiolaria  of  Lam. ;  Banetla,  including 
Bvffq  and  ApoUon  of  De  Montf. ;  Murtx,  including  Brontes,  Ckicoi-ctut, 
Typku,  and  PHm  of  the  same. 

Family  2.  EnUrmottomata  (Buccinwm,  Lbn.).  Genera,  a.  (Turricti- 
lated  Entemostomes),  Cerithium,  including  Vertagus  of  Schum.; 
Triphora,  or  Trittoma,  of  Deshayes ;  Nirmi  of  Defrance,  Potamidee  of 
Brongniart^  Pyratut  of  De  Montf.,  and  Ptrena  of  Lam. ;  Melanoptis ; 
Planaxia  ;  SubtUa,  h.  (Turbinaceous  Entomostomes,  or  those  whose 
spire  is  moderately  elongated  and  rardy  subturriculated),  Terehra ; 
Eimma;  Buecinum,  indudine  Alectrion  and  Cydopt  of  De  Montf., 
and  Naata  of  Lam.  e,  (Ampmlaoeous  Bntomostomes,  or  those  whose 
•hdl  is  in  genexal  globulous)|  ffarpa;  DoUum,  including  Perdia  of 


De  Monti;  Camdaria,  induding  Onucia  of  Sowerby ;  Cauu ;  BicinxUa, 
induding  SiHrwn  of  De  Monti;  Cancellaria;  Purpura,  induding 
Monoceroe  of  De  Monti  d.  (Pattdoid  Entomostomes,  or  those  whose 
shell  is  in  its  totality  very  wide,  vary  flat,  with  a  spire  but  little 
marked,  and  no  columella),  Concholepa», 

Family  8.  Angyoatomata,  Genera,  a.  (an  operculum),  Strombut, 
including  Pkroceraa  of  Lam. ;  Conua,  induding  Bhondnu,  Cylinder, 
MoUw,  and  Hermea  of  De  Monti  6.  (no  operculum),  Tvibellum, 
including  Seraphe  of  De  Monti;  Oliva;  AneiUtiria;  Milra,  induding 
Turria  of  De  Montf. ;  Iwbrioaria  of  Sohum.,  and  Concdix  of  Swain- 
son;  Voluict,  induding  TurbineUua  of  Oken  and  CymhiuM  of  De 
Monti ;  Marginella,  including  Volvarta  of  Lam. ;  Peribohia  ;  Cyprasa  ; 
Ovula,  induding  Calpumua,  uUimua,  and  Badiua  of  De  Monti 

Order  2.  Aaiphonobrcmchiaie^ 

Family  1.  Chnioatomata  {Trochua,  Linn.).  Genera,  Solarium,  includ- 
ing Maduritea  of  Lesueur  aud  Euompkalua  of  Siowerby;  Trochua,- 
including  Infnndibtdum,  Phorua,  Calcar,  Tedua,  Ttleacopium,  and 
Canih€trtdu8  of  De  Monti,  and  JRotella  of  Lam. 

Family  2.  Oricoatomata  {Tarbo^  Linn.).  Genera,  Turbo,  including 
Clanadua  and  Mdeagria  of  De  Monti;  Lahio  of  Oken,  Monodonfa^ 
Lam.,  and  Idttorina  of  De  F^russac;  Pteurotomarium ;  JDdphinula, 
induding  Trigonoatoma ;  TwTitdla ;  Proto ;  Scalaria,  induding 
^cionaM  Leach;  Vermetua ;  Siliguaria;  Magilua ;  Valvata;  Cydoa- 
toma,  including  Cydophorua  of  De  Monti ;  and  Pdludina. 

Family  8.  EUipaoatomata,  Genera,  Afelama;  Biaaoa,  including 
Alvania  of  Risso;  Phaaiandla;  AmpvUaria,  induding  Laniatea  of 
De  Monti ;  Hdicina,  including  Ampullina  and  Oiygira  ot  Say ; 
Plewroeerua,  induding  Oxytrhne  of  fiafinesque. 

Family  4.  Bemicydoatoma  {Nerita,  Linn.).  Genera,  Natioa,  indud- 
ing Polinieea  of  De  Montf. ;  Neritck  a.  (right  lip  dentated,  Nerita, 
Lam.),  Peloronta  of  Oken ;  and  CUthon  of  De  Monti  6.  (right  lip 
not  toothed),  Neritina,  I^m. ;  Velatea,  De  Monti ;  PHeolua,  Sowerby ; 
Septaria» 

Family  5.  Oxyatoma.    Genus,  /ojitAtna. 

Sub-Class  II. — Pttracepkidoplfwra  Monoiea, 

Section  I.  Organs  of  Respiration,  and  Shdl,  where  it  exists,  non- 

symmetricaL 

Qhler  1.    Pulmobranekiata, 

Family  1.  JAmnaeea,  Genera,  Limncea,  including  Badix  of  De 
Montfort  and  Omphiaoola  of  Rafinesque;  Phyaa;  Planorbia. 

Family  2.  Auriculacea  {Voluta,  pars,  Linn.).  Genera,  Pedipea, 
including  Tomaidla  and  Oonowdua,  Lam. ;  Auricula,  including 
Scarabua  of  De  Monti,  Oarydnum  of  MiilL,  and  Phytia  of  Gray; 
Pyrimidella. 

Family  3.  LimcKinea  (Hdix,  Linn.,  terrestrial),  a.  (anterior  border 
of  the  mantle  elevated  into  a  roll — bourrelet--and  not  a  buckler ;  a 
shell).  Genera,  Succinea,  including  Amphibulimua,  Lam.;  Bulimua, 
including  BuUmulua,  Leach;  AcheUina,  including  Liguua  and  Poly* 
phemua  of  De  Monti ;  Clauaitia  ;  Pufpa,  induding  OwndruA  of  Cuvier, . 
Qibbvja  of  De  Monti,  Ytrt^go  of  Miill.,  and  Partula  of  De  Fdruss. ;  • 
Tomogerea  {Anoatoma,  LaoL) ;  Hdix,  a.  (circumference  of  the  shell  con- 
stantly carinated  or  subcarinated  at  all  ages,  CarocoUa,  Lam.),  including 
Iberua,  Caracdua,  Acavua,  and  Zonitea  of  De  Monti,  and  Bdicella  of 
Lam.  6.  (anterior  border  of  the  mantle  enlaiged  into  a  kind  of  buckler ; 
shell  null  or  nearly  membranous),  Sdicolunax,  induding  J7e2ioar»on  of 
De  Fdruss.;  Teatacdla;  ParmaceUa;  LimaeeUa;  Idmax,  induding 
Arion  of  De  F^russ. ;  Philomique  and  Eumdle  of  Rafln. ;  Onckidium, 
including  VeroniceUa  of  De  Blainv. 

Order  2.  Ckiamobranckiata, 
Genera,    Ckniocdla,  Sigardua,    OrypttMoma,    OxinSa,  SUnnaiaUaf 
Vdutincu 

Order  8.  Monoplmrobranekiata, 

Family  1.  Svhaplyaiacea,  Genera,  Bertkdla;  Plewfilbranckiua  j  and 
Pleurobranekidium, 

Family  2.  Aplyaiaeta,  Genera,  Aplyaia,  including  Adion  of  Oken; 
DoloJbeUa;  Btiraatdla;  Notarckuaj  aaidElyaia* 

Family  8.  PtUeUoidea,  Genera,  Umbrella  {Aeardo  of  Megerle) ; 
Sipkonaria;  and  Tylodincu 

Family  4.  Ahera.  Genera,  Bulla  (including  Aplualre  of  Schum., 
and  Atya  and  Scaphander  of  De  Monti;  BdXerophua;  BuUaa; 
Loharia;  Sormetua;  Oaateroptera ;  void  A  tlaa. 

Section  11. 

Order  1.  Aporobranchtat(L 

"Pomiiy  1,  Tliecoaomata,  Genera,  ifyalcea;  Cleodora,  including 
Vagindla  of  Daudiu  and  Siyliola  of  Lesueur ;  CymhuUeL,  induding 
Argivora  of  Lesueur ;  and  Pyrgo, 

Family  2.  Oymmatmaia.  Genera,  Clio,  including  CUodilea,  Quoy 
and  Gaimard ;  and  Pneumoderma, 

Family  8.  Pailoaomata.    Genus,  Pkylliroe, 

* 

Order  2.  Polybnmekiata. 
Family  1.  Teiracerala.     Genera,  (Haucua;  Laidogenu;  Targipetj 
CamUna;  Solida;  Ikrmatobranokua ;  and  Plaoobrandiua. 
Family  2.  DiceraUk    Geneniy  Scyliaa  f  TriUmia  ;  and  Tdkya, 
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Order  8.  Oyelobranddaia, 
Genen,  Doris,  indading  Poljfcera  of  CuTier;   Onehidons;   aad 
Peronia. 

Order  4.  Inferobranehiaia, 
Genera,  PhpUidia  and  LitiffueUa, 

Order  5.  Nttckobranchiata, 

Family  1.  Nectopoda,     Genera,    PUrotrachem,    indading    FtroUtf 
Firoloidett  and  SagUdla  of  Lesneur;  and  Carinaria, 
Family  2.  Pteropodtk    Genera,  Atlanta^  SpirateUOf  and  Argonanta. 

Bub-ClaaB  IIL — Paraeephalophoraffennaphrodita  {PaleUa,  Linn.). 

Section  L  Ozgans  of  Bespiration  and  Shell  symmetricaL 

Order  1.  Cirrkchranchiala, 

Genua,  DeidaLiwn,  including  ErUaJU  of  Defrance. 

Order  2.  CervicobranchiaUi, 

Family  1.  Rdiferct.    Genua  PatMa,  including  Sdcion  of  De  Montf. 
Family  2.  Branchifera,    Genera,  Pitturella  ;  EnutrginulOf  indudiug 
itimula  of  Defrance ;  and  Parmopharut, 

Section  IL  Organs  of  Respiration  and  Shell  non-symmetrical. 

Order  8.  SctUibranchiata, 

Family  1.  Otideci,  Genera,  ffaliotis,  indading  PadoUtu  of  De 
Hontf.,  and  Btamaiia  of  Lam. ;  and  Ancylut. 

Family  2.  CtUjfptrttcea.  Genera,  Crepidula;  Calffptr<ta;  CapuUts; 
ffippimjfxj  and  Notrema, 

Class  IIL — Aeephalophora, 

Order  1.  PaUiobranchicUa. 

Section  I.  Shell  symmetrical 

Genera,  LingtUa;  Terthratula,  including  Peniam^ntf,  Spirifer,  and 
iVodtichtf,  Sow. ;  Strygocephalus,  Defr. ;  and  Magaa ;  Thecidea ; 
Strophomena;  Pachytet;  IHanchora;  and  Podopaii. 

Section  IL  Shell  non-symmetrical,  irregular,  constantly  adherent 

Genera,  Orbicula,  indttding  DUcina,  Lam.,  and  Crania, 

Order  2.  Hudista, 

Genera,  Sphenditei;  Ifippuriia;  JUtdioliies;  JSirottriia,  induding 
lodamia  of  Defr.;  and  Calceola, 

Order  8.  LameUihranehiata, 

Family  1.  Oftraeea,  (Hnen,  Anomia;  Placuna;  ffarpax;  Oairea; 
and  GryphcBo, 

Family  2.  dv^bottracta  {Ostrea^  Linn.).  Genera,  Oatrea;  Spondglus; 
Piicatuia;  Hinnites;  Pecten,  including  Amvuium  and  Pandora  of 
Megerle,  and  Neilhea  of  Drouet ;  Pedum  ;  asuaZima, 

Family  3.  MargarUacea,  Genera,  VuUdla;  Malleus;  Pema;  Ore- 
natvia;  Inoceramw;  CcUilku  ;  PiUvinitee;  OerviUia;  and  Avicula, 
including  Margaritiphora  of  Megerle,  Margarita^  Leach,  Meleagrina, 
Lamarck. 

Family  4.  Mytilaeea.  Genera,  Mytilut,  including  Modiola  and 
Litkodimua  (LUhopkaga  of  Megerle) ;  Pinna, 

Family  6.  Polyodontat  or  Areacea  {Area,  Lion.)*  Genera,  Area, 
induding  Triais  of  Oken,  and  OucuilcBa  of  Lam. ;  Pectunculus ;  and 
NucuUl 

Family  6.  Submytilacea.  a.  (Species  with  an  epidermis  and  nacreous ; 
freshwater).  Genera,  Anodonta,  including  BeipolU,  Leach,  Iridina, 
Lam.,  Dipeoi  of  Leach,  Alaanitodonta  of  Say,  and  Oriataria  of 
Schum.;  Unto,  including  HyHa  and  Oattalia  of  Lam.  h.  (Species 
without  an  cTident  epidermis,  not  nacreous,  and  more  or  less  pecti- 
nated ;  marine).  Cardita,  indading  Venerioardia  and  Cgpricardia  of 
Lamarck. 

Family?.  ChamaoecL  a. (Shdl irregular). — Genera, Cl^ma, including 
Chamoatrea  of  De  Roissy;  Diceraa ;  Etheria,  6.  (Shell  regular). 
Tridacna,  including  Hippoptu,  laoeardia;  Trigonia,  induding  Opia 
of  Defrance. 

Family  8.  Cdnehaeea, 

Section  1.  Regular  Conekaoea,  with  lateral  distant  teeth.  Genera, 
Cardiunif  induding  Semicardium ;  JDonax,  including  Capaa,  Lam. ; 
TeUinOf  induding  Tellinidea,  Lam. ;  LueinOf  including  Lor^pea  of  Poli, 
Amphideama  of  Lam.,  Fimbria  of  Megerle,  Oorbia  of  Cuvier ;  Offolaa, 
including  Cornea,  Corbicula,  and  Piaum  of  Megerle^  Cgrena  and 
Oalathaa  of  Lam.  ;  Cgprina;  Maetra;  and  Erycina, 

Section  2.  Regular  Conchacaa,  without  lateral  distant  teeth ;  Oraa' 
eaidla;  Venua,  including  Arthemia  of  Poli,  Venua,  Cgtheraa,  and 
Oraaaina  of  Lam.  {Aatarte  of  Sowerby,  Nicantct,  Leaich),  Triquetra  of 
De  BlainYille,  and  Maeoma  of  Leach. 

Section  8.  Irregular  Conchaeea  ;  Venerwpia,  including  EupeUaria  of 
Fl.  de  Bell,  and  PtUicola  of  Lam.;  CoraiUophaga ;  Clotho  j  and 
t/ngulina^ 

Family  9.  Pgloridea,- 

Section  I.  Ligament  intemaL  Genera :  a,  Coth^la ;  Sphcena ; 
Oateodeama,  induding  Rmpicola  of  FL  de  Bell ;  Thracia ;  Hemieg- 
vloatoma ;  and  AnaiUna,  b,  Mya,  induding  Brodona  of  Daodin ; 
Lutricolaf  including  Ligula  of  Leach,  and  Lutraria  of  Lamarck. 

Section  2.  Ligament  external  and  con^^ex. — PaammocoUif  induding 


Paammobia  and  Paammotea  of  Lam.;  SoUtdLma;  Sanguimolaria  ; 
Soleeuriua  ;  SoUn  ;  Solemya  ;  CHydmerot  including  Myoeoneka  ( ? ),  Panth 
pcM,  Saxieava,  Byaaomya,  Rkomboida;  ffiatttta,  indadiqg  BiaphoUua 
of  Leaoh;  Oaatroekeaiua;  Clavagella;  nnd  AapergiUum, 

Family  10.  Adeamaoea,  Genera,  Pholaa,  including  Marieaia  of 
Leach;  Terediaia;  Teredo;  Fiatvlana;  and Septaria, 

Order  4.    Jleterobnm^iaia^ 

Family  1.    Aacidiaeea  (Aaeidia,  Linn.). 

Tribe  I.    Simple  Ascidiaaa.  G«nera,  Aaeidia;  BipapiUaria;  Fodia, 

Tribe  2.  Aggregated  Asddiaas.  Genera,  Pymu  ;  Biaioma,  indading 
SigdUna  of  Savig. ;  BoiryUua,  induding  Biaaoma  and  Polyctma  of 
Savig.,  and  Polycyehu  and  BotryUma  of  Lam. ;  Synoicmm,  indading 
EnomLimmy  Bidermwm,  and  ApUdkm  of  Sayig.,  and  Pvdmondla  of 
Lam. 

Family  2.    Salpaeea, 

Tribe  1.  Simple  Salpiana.  Genus,  Saipa,  indading  the  genera 
Monophore  and  iSmoriawe  of  Quoy  and  Gaimard. 

Tribe  2.    Aggregated  Salpiana.    Genus  Pyroaoma, 

Sub-Type  Malentozoabia. 
Class  I. — ^iVesui^opocf 0. 

Family  1.  Lepadicea,  Genera,  Lepaa  ;  Oymnolepaa,  including  Otion 
and  Ctneros  of  Leach;  Pentalepaa,mc\u6higPenUUaamiaandP3licipea 
of  Leach;  Po/y2^as,  including  ^a^pe^jum  of  Leach ;  ahd  LitkoUpaa. 

Family  2.     Balanidea  {Bedanuaf  Brug.). 

a.  Operculum  articulated,  and  more  or  less  verttoaL  Genera, 
BalaniUf  induding  Acaata  of  Leach;  Oehihoaia;  Onuo,  induding 
Aaemau  of  Banzaai;  Orewto,  inducUng  Pyrgoma  of  Savig.;  and 
ChihaloMua. 

b,  Operculam  not  articulated,  and  more  or  less  horixontal  Genus, 
Conmuia,  indading  the  genera  Chdodebia  ot  Leaeh,  Oetopira  and 
Biadema  ot  Ranxani,  and  Tubicinella  of  Lam. 

Class  II. — Polyplaxiphora,    {ChOon,  Linn.) 

Genus,  Chiton,  inoluding  the  genera  ChOonellua  of  Lam.,  and  Ckiio- 
neUua  of  De  Blainv. 

Our  limits  will  not  allow  us  to  do  more  than  refer  to  the  systems 
of  Schumacher,  Latreille,  and  Rang,  though  they  will,  the  latter 
especially — which  is  in  many  respects  a  happy  combination  of  the 
systems  of  Cuyier,  Lamarck,  and  De  Bloinville^  with  some  alterations 
— ^well  repay  the  student  for  their  perusal 

The  recent  publication  of  the  work  of  Professor  Edward  Forbes 
and  Mr.  Svlvanus  Hanley  on  the  'British  MoUusca,'  enables  us  to  give 
the  classification  adopted  in  that  work,  and  also  the  names  of  Uie 
British  genera  of  MoUuaca : — 

AOXPHALA  TUHXGATA. 

BoTBYLLiDJt,  or  True  Compound  Ascidian^ — Aplidium.  Siil- 
uyum.  Polyelwmm.  Amowroucium,  Lepioclinum,  Diaivaua.  Boiryllu*, 
BotrylUndea, 

CLAYELisiDiE,  or  Sodal  Ascidians. — Clavelina,  Ptrophora,  Syn- 
tethya, 

AaoiDiADM. — Aaeidia,    Molgula.    Cynthia, 

"Pelovaiadm. — Pdonaia, 

Salfida — Salpa,    Appendiadairia, 

AOIPHALA   LaMBLUBRANORIATA. 

PBOLADiDJL^TVmio.    Zyhphaga,    Pholaa.    Pholadidea. 
Qassrocumv^m. — Oaatrochitiena,    Scueicavek    PdricoUk,    Venerupis, 
Mtadjb. — MycL    Pawopaa, 
C0BBCLID& — Corbtda,    Neaara.    Poromya, 
Pandoribjb. — Pandora,    I^onaia, 
Anatinid^.— r/iracta.    CocHodeama, 
SoLXiriDA — Solen, 

SoLBOURTiDiB. — Ceratiaoten,    Soleeurtua. 

Tkllikida. — Paammobia,    Biodonta.   Tdlina,   Syndoamya,    Sci'obi' 
evlaria, 
DoiTAcmjL — Bonax,    ErviUa, 
Mactrida — Maetra,    Lutraria, 

Tenerida — Tapea,    Cytkerea.     Venua,    Artem,ia,    Lucinopaia, 
Ctprinidje. — Cyprina,    Circe,    Aatarte,    laoeardia, 
Cardiadje. — Cardium, 
LuciNiDA — Lueiaua,    BiplodonUa, 

KBLLIAOJ& — Montacuta,    Turtonicu  Eellia,    Lepton,  GcUcomma, 
Ctcladida — Cyclaa,    Piaidium, 
Unionid A.— Unto.    A  nodontta, 

Mttiuda. — Brtiaaena,    MytUua.    Modiola,    CreneUa, 
Arcadjk. — Nuculeu    Leda,    Area,    PectunctUua, 
AvicuLACEJL — Avicula,    Pinna, 
OsTREADJB. — Lima,    Pecten,    Oatrea,    Anomia, 

AOEFHALA  PALLIOBRAirCHIATA,  or  BRACHIOPOOA. 

TERBBRATtTUDiE. — Jlypothyria,    TarebrcUula,    Argiope, 
CraniaDjb. — Crania. 

Lambllibrabohiata. 
Ptbaopoda.— iTyo^M.    Spiralia. 
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Gastbbofoda  Prosobrakobiatjl 

Chitosid  A—  Chiton, 

Patellidjb. — Patdtct,    AcvMta,    PUidium,    PropUidium, 

DXNTALIADJL— I^^aZtttm. 

CALTFTILSID& — PUeoptit.    Mjyptrao, 

Fbsubkllidjl — FistweUa.    PaneturtlUt,    Emarginula, 

Haliotidjb.— JETo/Meit. 

Tboohidjb.— TVocAiM.    PhatianeUa,    Adiorhit.    Semutella. 

jAirtHnxTDJL — Janthina, 

NxRrriDJE. — Neritina, 

'PALXTDTsnDJL—Paludincu   SUhinia.     Valv^Ua. 

LrrroRiKiDA — LUtorina,  Lacuna,  Atsiminea.  Rinoa,  Jrffrei/na, 
Skenea, 

TvRKmLLTDM.—TwrrUdta,    Ccecum, 

CEBiTBiAOiB. — Aporrhai$,    Ctrithium. 

SOALARIADJL — Scoloria, 

PTBAHiDSLLiDiB. — Adis,  Styltfer,  Enlima.  Ckemnifzia.  Odot- 
tomia,    JSutimdla.    Truncatd(<t,    (Hina, 

'SAiictDM.—Natica. 

VsLunNiDiB. — VdulvM,    LameUaria, 

Cancellabiada. — Trichotropis,    Centkiopsii, 

MuBXCiDiB. — Mttrex,  Lachuii,  Purpura.  Nana.  Buccinum, 
Fuius,    Tropktm. 

CotnX}£. — Mangdia, 

Ctfbjkadjel — Oyprcea.    (hula.    Mttrgindla, 

Qastbbofoda  Opisthobbabchiata. 

BvhUDM.'^CyUchna,  Amphiaphyra,  Tomatdla.  Akera.  BuUa. 
Scaphander.    Philine. 

Apltbiada. — Aplywia. 

PLKUBOBBABCHiOiE.— P2ettro(rancAtt«. 

DoBiDiDJS. — Dcrit.  Chniodorit,  Triopa.  jSgirut,  Thecactra. 
Pofycera,    Idalia.     Ancula, 

Tbitobiadje. — Tritonia.    Scyllaa, 

EoLiDiDJB. — LomoMOtui.  Dcndrcnotua.  Doto.  OUfiona.  JSolii, 
Emiddonia.  Proctonotus.  Antiopa,  Hermaa,  Alderia,  Jltmcincu 
Limapcntia,    Acteonia.    Ceni€i, 

Gastbbopoda  Pulmobifera, 

Obchidiadjl — Onchidium, 
LncAOXDA — ArUm,    OeonuUacus,    Limax. 
TxsTACELLiDJL— Tettocdlo. 

Hblicidjs. —  VUrina,    Z<mitea.     ffdix.    BuUmus.    Pupa.     Balea. 
Claurilia,    Zua,    Auca.    Aehaiina,    Sueeinea. 
Ldcbjeadjl — Physcu    Planorbis,    Limnaut.    Ancylui, 
AuBicnuDA. — Conovulut.    Carydiium, 
CJOUOStOMWM. — Cydodoma.    A  erne, 

Cefhalopoda  Dibranchiata. 

OctOFODiDM.—Odopus.    Elcdonc. 

TEUTHiOiB. — Sepioia,    Bottia,    Loligo.    Ommadrephet. 

Sepiada — Septa. 

The  organisation  of  the  animals  above  treated  of  will  be  found  under 
the  titles  Cephalopoda,  Cobobipeba,  Gasteropoda,  Uollusca,  and 
many  of  the  families  and  genera. 

MALACONE,  a  variety  of  Zircon. 

MALACOPTERT'GII,  according  to  CuWer,  the  second  great 
division,  or  order,  of  Osseous  Fishes,  the  species  of  which  are  distin- 
guished by  all  the  rays  of  the  fins  being  soft  and  cartilaginous; 
exhibiting  minute  articulations  and  often  divided  into  small  fibres  at 
their  eztromities.  It  frequently  happens  however  that  the  anterior 
ray  of  the  dorsal  or  of  the  pectoral  fins  is  hard  and  bony,  a  character 
observable  in  nearly  all  the  species  of  the  Siluridce,  and  in  many 
belonging  to  other  families. 

The  greater  portion  of  the  fishes  of  this  order  have  the  scales 
formed  of  simple  laminn  and  with  smooth  margins ;  in  this  respect 
differing  from  the  species  of  the  PercidcB,  Scioentckg,  &c,  in  which  the 
edges  of  the  scales  are  pectinated  or  serrated.  The  PlcurcnedidcB,  or 
Fl&t-Fishes,  however  present  the  latter  struoture  of  scale ;  and  yet, 
according  to  Cuvier,  are  placed  in  the  Malacopterygii.  M.  Agassis,  on 
this  account  removes  this  group  to  another  section,  and  he  also  arranges 
the  Silwrida  in  another  group,  owing  to  the  structure  of  their  scales. 
[Silubida] 

The  Malacopterygii  are  divided  into  three  sections.  First,  the 
AhdcminaUa,  in  which  the  ventral  fins  are  situated  on  the  abdomen, 
far  behind  the  pectcumla.  In  ^e  second  section  (Subhrachiaia)  the 
ventral  fins  are  situated  immediatelv  beneath  the  pectorals,  and  the 
pelvis  is  suspended  to  the  bones  of  the  shoulder.  In  the  third  section 
\Apodea)  the  ventrals  are  wanting. 

The  section  Ahdommalea  contains  the  following  families: — 1.  Cypri- 
nida,  or  fishes  allied  to  the  Carpi  such  as  Barbel,  Gudgeon,  Tench, 
Bream,  Koaoh,  fto.  [Ctpbibidji.]  2.  Esoddas,  of  which  the  Common 
Pike  may  be  repirded  as  the  type.  ^  [Esoz.]  8.  Silmida,  a  familv 
of  which  there  are  no  representatives  in  this  country,  at  least  not  well 
authenticated.  [Silubidjl]  4.  Sahnonidce,  or  fi^es  of  the  Salmon 
Tribe.  [SaLUOBIDJB.]  5.  Clupeida,  of  which  we  have  familiar  exam- 
ples in  the  Herring,  Sprat,  Whitebait,  Pilchard,  Shad,  &c.  [CLUiEiDiL] 


The  section  Suhbrat^ialta  contains  the  families  OadidcB  (Cod-Fish, 
Haddock,  Whiting,  ling,  ftc.)  [GadzdaI  ;  the  PlewronectidcB,  or  Fiat- 
Fishes,  such  as  the  Flounder,  Halibut,  Sole,  ftc.  [PLEUROBEonDAJ) ;  th« 
Dkeoboli,  of  which  family  the  common  Lump-Fish  will  furnish  an 
example  [Discoboli]  ;  and,  finally,  the  Echencididce,  containing  the 
species  of  JSemoro.    [Eohbkeis.] 

The  third  section  {Apodea)  contains  the  Eels,  Lance-Fishes,  ko, 

MALACORHYNCHUa    [Ducks.] 

MALACCSTRACA  (MoAoiciWpaica),  a  term  employed  by  Aristotle 
to  designated  the  Crudacea  generally,  but  confined  by  Dr.  Leach 
iu  his  arrangement  to  the  second  order  of  the  cUss* 

The  Malacottraea  of  Leach  are  divided  into  three  tribes  :^- 

1.  Brachyuri,  including  the  families  Caneerida  and  Oxyrhyneidas. 

2.  Maerouri,  including  the  families  PaguridcB,  Palinurida,  AMtacidai, 
and  SqutUidte. 

8.  Oaderuri,  including  the  families  OnathidcBf  Oammaridce,  Ccnh 
phiidce,  Caprdlida,  and  Apteudiida,    [Cbdstacba.] 

MALACO'TA,  Schumacher's  name  for  a  genus  of  Cirrhipeds,  Otian 
of  Leach.    [Cibripedia.] 

MALACOZOA.    [Malacologt.] 

MA'LAXIS,  a  genus  of  Plants  belonging  to  the  natural  oider 
Orehidaee<g,  and  to  the  tribe  McUaxidece,  It  has  a  patent  perianth, 
the  Up  posterior,  erect,  entire,  similar  to  the  petals  and  smaller  than 
the  sepals;  the  spur  absent;  the  stigma  rhomboidal;  the  rostellum 
short,  entire,  acute ;  the  anthers  terminal,  continuous  with  the  short 
column,  out  of  the  apex  of  which  it  appears  as  if  it  were  excavated 
with  two  imperfect  cells ;  the  pollen-masses  connected  at  their  apex ; 
the  germen  upon  a  twisted  stalL 

Of  this  genus  there  is  one  British  representative,  if.  paludota.  It 
is  a  small  plant,  with  a  stem  from  one  to  four  inches  in  height  The 
leaves  are  remarkable  for  being  fringed  at  the  end  with  bulbous 
gemmse  or  leaf-buds.  It  is  a  native  of  spongy  bogs,  where  it  grows 
upon  the  moss,  in  the  character  of  an  epiphyte,  and  not  amongst  it 
as  other  bog-plants. 

MALDANID^,  or  Maldaniantf  the  second  family  of  Sedentary 
Annelids  in  Lamarck's  system,  including  Ctymene  and  J)enialium, 
which  last  is  not  an  Annelid,  according  to  the  latest  and  best  autho- 
rities, but  a  Mollusc.   [Dentaliuh.]   Savigny  established  the  family. 

HALE  FERN.    [Abpididil] 

MALENTOZOA'RIA,  Articulated  MoUusea,  the  second  sub-type  m 
the  system  of  M.  De  Blainville.    [Malacoloot.I 

MALESHERBIA'CEiE,  OrownworU,  a  natunJ  order  of  Polypetalous 
Exogenous  Plants,  with  a  tubular  inflated  inferior  calyx,  within  the 
throat  of  which  are  inserted  five  petals,  five  or  ten  stamens,  and  a 
short  rim  or  crown  of  the  same  nature  as  that  of  PattiJioracea,  but 
more  rudimentary.  The  ovary  is  stipitate,  superior,  1-celled,  with 
parietal  or  free  placentation.  The  order  is  therefore  nearly  allied  to 
PatdJloracetEj  from  which  however  it  differs  in  habit.  Ae  species 
are  in  many  cases  remarkable  for  the  beauty  of  their  yellow  or  blue 
flowers,  and  have  been  cultivated  in  this  country,  their  seeds  having 
been  T}rought  from  Chili.  They  are  however  seldom  seen,  and  are  of 
no  known  use. 

MALLARD.    [Ducks.] 

MALLEA'CEA,  or  MA'LLEIDiE,  a  family  of  Monomyarian  Con- 
chifera  according  to  the  system  of  Lamarck,  meet  of  the  genera  of 
wMch  are  to  be  found  in  the  family  MaryarUacea  of  De  Blainville. 
They  belong  to  the  Ottracea  of  Cuvier,  and  the  Oxygones  of  Latreille. 
Lamarck  makes  the  family  consist  of  five  genera  only — Orenaiula, 
Pcnta,  Malleus,  Apicula,  and  Meleayrina,  It  has  the  following 
oharacters : — 

Animal,  with  the  mantle  non-adhorent^  entirely  open  in  its  whole 
circumference,  without  tube  or  particular  opening,  prt^onged  into 
irregular  lobes,  especiallv  backwards ;  foot  canaliculated,  and  almost 
always  fumisbed  with  a  bysaus. 

Shell  black  or  horn-colour,  inequivalve,  inequilateral,  very  irregular ; 
hinge  without  teeth ;  margins!  ligament  sublinear,  simple,  or  inter- 
rupted by  crenulations ;  muscubir  impression  subcentral,  fixed  generally 
by  a  byssus  furnished  by  the  animaL 

M.  Rang  plaoes  the  fossil  genua  Pondonia  at  the  head  of  the  family, 
so  that  the  position  of  that  genus  is  approximated  to  LimOf  which  is 
arranged  as  the  last  of  the  Pedinida, 

Pondonia  (Bronn). — Animal  unknown.  Shell  vexy  delicate,  nearly 
membranous,  equividve,  inequilateral,  oblique,  rounded,  not  gaping  (I) ; 
cardinal  border  straight,  a  little  prolonged  on  each  side,  so  as  to  be 
auriculated ;  hinge  toothless ;  no  pit  for  the  ligaments ;  nor  passage 
for  a  byssus. 

M.  Rang  remarks  that  this  genus  had  been  established  in  1829 
for  impressions  sufficiently  oommon  in  the  schists  of  Dillemburg, 
and  which  some  naturalists  had  been  tempted  to  refer  to  rudi- 
mentaxy  shells  of  Aplyaia  or  Pleurobrandiui.  M.  Rang  agrees  with 
Bfi.  Bronn  in  opinion  that  these  are  the  impressions  of  bivalve  shells^ 
and  assigns  to  Pondonia  the  poeition  above  stated.  M.  Deshayes 
however,  in  the  last  edition  of  Lamarok  (1886),  does  not  mention  the 
genus  among  the  MaUeaeeeu 

VuUdla  (Lam.). — Animal  elongated,  compressed ;  mantle  veiy  mubh 
prolonged  backwards,  and  bordered  with  two  rows  of  papillary 
tuberdes  which  areveiy  dose  set;  foot  small,  canalioulated,  without 
a  byssus ;  mouth  large ;  labial  appendages  very  much  developed  and 
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triuigular;  bnnchuo  narroiT,  veiy  loog,  aad  united  nnuiythrongliout 
their  utent. 

Shell  inboonuaiu,  delioite,  BlongBted,  flattensd,  ut^qIu*.  incqni- 
Uteral,  mbeqniTilve,  the  umbooei  neml;  katerior,  diatuit,  uid  a  little 
ncnrvnl ;  hiiige  toathleu,  (nd  oflering  Bimpl;  on  aaoh  vnlTa  a  project- 
ing callosil;  somprBhendiag  a  pit  for  the  iiuertiun  ol  the  ligameat; 
muKuIar  impnnioo  BubcentraL 

The  apBciea  an  found  in  the  aeu  of  wmin  cUmatee,  wbare  the 
■padBi,  nans  of  which  are  furniahed  vith  a  by nw,  an  found  in 
Alt^mia,  SpoDgee,  kc 

V.  tit^uiata  ma;  be  token  aa  an  example.  It  is  found  in  the  Eall 
Indian  Ooaan. 


Cretattda  {L«in.)^AaiinaI  not  knovn,  but  Teiy  probably  bearing  a 
cloie  relation  to  that  of  Ptma.  Shell  foliated,  flatteoed,  Bubaquivalve, 
inequilateial,  iiregutar,  ■  little  giping  behind,  but  without  anj  aperture 
for  a  bjMUi ;  hiuge  linenr,  marginal,  markeil  wiUi  aerial  cteaulations, 
whieh  are  oalloui  and  boUowed  into  rounded  pita  for  the  reception  of 
the  diTiaioDi  of  the  ligonaent ;  lausoular  impreaaion  eubcaDtnl. 

The  ipedei  inhabit  the  uaa  of  wamt  climatea,  principally  thoea  of 
tiM  Baat  IncUei  and  Auativlia,  aa  far  ■■  is  }>at  known.  The  aparaea, 
which  are  not  numerous,  are  cot  fixed  by  tbeir  raliraa  nor  by  a  byiauf , 
but,  Uke  the  Fulselkc,  are  found  in  eubmwins  bodiea,  such  aa 
■poDKes,  Ao. 

IS  of  America, 


dHuUula  atieulotdrM, 

neb  prolonged 
. .     ..J  smul,  with  a 
„  . .  u  or  black,  lamellar,  very  much  Battened,  anb- 

equlTalre  4nequilBtnml  Trry  irregular,  gaping  in  front  for  the  paaaage 
of  the  byaana ;  hinge  itnight,  mu^nol,  baring  on  each  side  a  row  of 
small  nnllel  fturowa,  which  are  tranivene,  not  intrant,  and  in  which 
the  diriaieu  of  the  ligament  are  ineerted ;  muscular  impramion 
robceutraL 


•ea,  more  particolarl  j 

found  westward,  »« 

at  the  Antillea,  Cape  Verd,  and  tha  Azores.     The  speciea  are  moored 

to  tha  rocks  and  mangrove-treea  by  means  of  their  byuui,  mod  have 

bfteD  found  at  depths  ranging  from  the  surface  to  ten  fathoms. 

r,  Iicgnemtaa  ii  an  example.    It  is  found  in  the  Eaat  Indian  Ocean. 


o,  VslTes  eloscd,  shewing  the  bjsaus ;  I,  inside  tIc^  of  tsIts,  sbowlDB  biflffa 
and  mosenlir  impresilDn. 

The  number  of  recent  Pe-nar  given  by  U.  Deahayea,  in  his  'Tabln,' 
amounta  to  ten  recent  and  four  fossil  (tertiary).  In  the  last  edition 
of  Lamarck,  the  ume  recent  number  is  stateJ.  but  the  fossil  qteciea 
nmount  to  aix.  ProfesBDr  Phillips  uotea  one  {P.  quadr^a,  not  men- 
tioned by  Lamorok  or  Deehaycs)  in  the  Comlliue  Oolite  (Ualton),  and 
al«>  in  t^e  Bath  Oolite.  He  also  notices  a  Perna  in  the  Oxford  Clay. 
1' Geology  of  Yorkshire.'}  The  genus  is  recorded  ia  the  Inferior 
Oolite,  and  in  the  Coral  Ka^,  by  Ur.  Lonsdale  (Oolitic  District  of 
Bath,  in  '  Oeol,  Trana'),  and  by  Dr.  Fitton,  in  the  Iiower  Greenaand 
and  the  Blackdown  Sands. 

Jf  albnj  (Lorn). — Animal  considerably  compressed;  mantle  prolonged 
backwards,  and  fringed  viitb  very  smsU  tentaculsr  appendagea ;  foot 
Tery  distinct,  canalioulated,  and  furnishing  a  byssiia;  buccal  appendagea 
■pberioo-triangular ;  branchifc  abort  and  semicircular,  Sbdl  foliated, 
black  or  corneous,  subnacreous,  subequlialTe,  iuequilater^,  Tefj 
irregular,  ofUm  auricutated,  and  presentiug  a  hammer  orTah^Mj 
um bones  not  diet&nt;  an  oblii^ue  notch  In  front  for  the  paaaage  at  a 
bysaus ;  hinge  linear,  T?ry  long,  toothless ;  with  a  oonical  oblique  {ut, 
partially  extomal,  for  the  reception  of  the  1  Igiunent,  which  is  triangular 
and  subextemal;  muscular  impreauon  of  considerable  aise  and 
tubcButraL 

The  Bpeciea  inhabit  the  Eaat  and  Wett  Indies  (Qoadaloupa  and 
Hartinique)  and  Auitralsaia.  Th^  are  found  at  depths  ranging  from 
the  Burface  to  seven  fathoms.  M,  Kang  apeaks  of  tJie  species  from 
Ouadoloupe  aud  Martinique  ss  having  occurred  at  great  depths.  The 
Bpccies,  which  am  not  numerous,  are  moorid  by  their  byuus  to 
submarine  rocks,  &a  They  are  very  Tsrinble,  and  icdeed  H.  Deehayea 
observes  that  he  Dever  saw  any  two  individuals  of  a  npecics  alike.  Aga 
makes  a  consiilersble  ciiange  in  the  shape  of  the  ahells,  eepedally  in 
the  auriclea. 

H.  De  Blainrille  divides  the  genus  into  three  sections : — 1,  consisting 
of  apeciea  scan^ly  auriculated  {M.  vuJKUa'iu) ;  %  consisting  of 
uniauriculated  speciea  (Jf.  nortmdv);  and  8,  oonsiatiog  of  biaaricuuted 
apeciss  (if.  milgarit).  M.  Deehayee  tUnks  tliat  the  greater  part  of 
the  individuals  occurring  in  collections  under  the  name  of  M.  vaiMl- 
lat*i  may  be  tfaa  young  of  the  variety  of  JT.  valgarii  with  shoii  can, 
and  he  conaiden  M.  vnlteUnlat  and  M.  aitofinw  as  identicaL 
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.  eumple.    It  u  found  in 


,  knd  V9  mbjoin  ui  illuitim- 
it  Indum  uid  Sonth  wu. 


In,  itaowlai  Uw 


OtrnBiit  (Foml  only),    [Qkrtilu*.] 

Inoctramiu  (Parkinion). — (Foiadl  only).  Though  tom*  mnUeologlita 
oondder  /HOccmntu  ud  Catillttt  to  ba  IdentJeal,  M.  De  BUiiiTille, 
M.  lUng,  and  H.  Deibafei  conHider  them  u  diatiiict  ipecim,  uid  u 
btlonging  to  tLii  family.  M.  Dmhiyss  gives  the  followiDg  ddaoription 
of  Ineceramut : — 

Shell  ETyphoid,  incqalvalTe.  Irngular,  mbequilatent],  with  > 
lamellnr  uiell,  pointed  mnteriorly,  and  eolarged  at  ita  base ;  nmboDBB 
oppowd,  pointeil,  and  atrongly  recurred  ;  hinge  ehort,  straight,  nurow, 
and  ftirmmg  a  right  angle  nith  the  longitudinal  axis,  vihh  a  Hries  of 
cnnulatiDnB  gradually  iiaaller  for  the  reception  of  a  muUipls  ligammL 
Unaoolar  impreaion  tmlmawo.    The  apedee  are  of  moderate  aiM. 


^^ 


Dr.  Haulall  reoorde  aersral  ipeole*  in  the  Chalk,  two  in  the  Chalk- 
Idarl,  two  in  the  Oault  or  Folkestone  Uarl,  and  one  (fWim  Hartln)  in 
th«  Sbanklin  Sand  (Lower  Qreentand).  ('  Organ.  Remains  of  Susmx,' 
'  OeoL  TiBai.,'  1829.)  Soma  of  the  cpaalei  in  tha  Chalk— /.^nm^uirti. 
/.  Laiaarctii,  and/.  Mytiloidet — ara  CatiUi.  Profeator Phillips reoordi 
thiea  (oDB  a  CatiUtu)  in  tha  Whit«  Chalk,  ona  in  tha  Red  Cbalk,  and 
one  in  tha  Lias.  ('  Geology  of  Yorkshire.')  Mr.  Loonditlo  notices  two 
in  the  Lower  Chalk  (Oolitic  District  of  Bath).  Dr.  Fitton  records  six 
namod  specif*  and  one  undetMrniaed  from  the  Upper  Oreensand, 
Oault,  and  Lower  Oreensand.  ('  Strata  between  the  Chalk  aod  Oxford 
Oolite,' in  ■  QeoL  Trans.,'  1S36.)  In  Tennant's  '  List  of  Bntiah  Fossil*' 
17  speciea  are  reoorded  as  preBaot  in  the  Cretsoaoiu  Qronp.  Woodward, 
In  hu  '  Treatise,'  layB  there  are  tO  species. 

Ca(iU<u(Bn)iign.).— (Fossil only).  H.  Desbayes  thus  defines  CaliUtu: 
— Shell  aomatimea  flattened,  elonnted,  or  suborbicular,  sometimei 
oonToz,  cArdiform,  subequiTalTe,  inequilateral,  with  umbones  more 
or  leaa  projecting.  Hinge  straight;  «  Uttle  oblique  or  perpendioolar 
to  the  loDgitudual 


Ellis,  its  border  funiidied  with  »  row  of  n 
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cavities  which  are  very  short  acd  gradually  inoreaung  ;  stracture  of 
■hell  flbrous;  muioular  impression  unknown. 

U.Deahayesobserveithat  among  tha  genera  proposed  by  Hr.  So  werhy 
in  bis  '  Mineral  Concholog;,'  there  is  one  to  which  he  baa  given  tha 
name  of  Portymya.  This  genus  appears  to  M.  Dohayes  to  possess  all 
tliO  extemsl  characters  of  CaiiUiu,  and  he  states  that  bs  hu  been  led 
to  remark  the  approiimation  of  that  genus  to  Cndflui  by  studyiog* 
fine  specimen  in  the  colleation  of  M.  DuobastoL  U.  Deihayes  prooeeda 
to  observe  that  M,  Brongniart  has  established  a  genua  under  the 
name  of  UytUoida  for  those  Cof iUi  which  are  veiy  much  elongated, 
and  that  consequently  the  genus  Jfytilmda  cannot  bs  retained.  Tha 
genua  Catilba  then,  aa  reformed  by  M.  Deshayei,  will  oonaitt  of  tha 
genen  Pachymya,  Mytilmda,  and  CtaUttu.  Soma  of  the  CatW  are  .of 
enormoiu  size,  and  are  mentioned  as  being  manf  feet  in  length. 
U.  Deihajea  thinki  that  the  animals  of  /noccraniiii  and  OatHhu  both 
wanted  a  bjasos. 

C.  CSmtri,  may  be  taken  as  on  example.  It  Is  found  in  the  White 
Chalk  in  EDglond  and  France. 


Cbtillut  Oititri.   a,  Iba  hinge. 

PulvimU*  (Defranoe). — (Fosail  only).     Animal   unknown.     Shell 

delicate,  roonded,  equivalve,  Bubeqnilabnal,  with  the  umbones  inclined 

little  forwards ;  hinge  compoted  of  eight  or  ten  diveigaiit  teeth, 

inning  so  many  piH, 


Inside  Tlav  of  vsItCi 


Rang  i[. 

the  n:une  of  Avicul^  containing  the  sub-genen  A»kula  (properly  M 

csUad)  and  Mdeagnna.    [Aticcli.] 

'The  following  is  M.  Deshayes'  description  of  the  genns :— Aiumal 
fvsl.  Battened,  having  the  lobes  of  the  mantle  separated  througfaoat  , 
their  length,  thickened,  and  fringed  on  the  edges ;  body  very  small, 
having  on  each  side  a  pair  of  large  brancluEe,  nearly  equal ;  mouth 
oval,  rather  large,  with  foliaceous  lips,  and  with  a  pair  of  labial  palpa 
on  eaoh  aide,  which  are  large  and  obliquely  tmneated ;  foot  ooiueal, 
vermiform,  rather  long,  with  a  rather  large  byasna  oohipoaed  of  stout 
filament*,  united  in  some  species  at  its  base. 

There  are  about  25  recant  species  known,  and  SOO  fossil  spsolee. 

liL  Dcabayea,  In  his  *  Tables,'  states  the  number  of  recent  Ariaia 
poinding  ItdMeriita)  at  80,  and  gives  6  aa  the  number  of  fossil 
[tertiary).    In  the  last  edition  of  Lunank  he  make*  the  nombCT  of 
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recent  Ariatla  31,  uid  tha  umiiber  of  foBail  apecin  fl.  (Psria,  Orignou, 
Sraliiifta.;  Chaumont,  Puia  Eiun,  Uuatriaht,  ^nd  Cjpli;  Hia  Coni- 
bruh  in  Eiigluid  uid  Pranas,  the  UiddU  md  Upper  Oolite  In  Gogluid 
end  Fnnoa,  and  the  HiucliBlkilk  in  Qenaenj,  Lomine,  and  ToLdon.) 
The  MtUagrina  »xe  two  in  nuiober,  both  recent.  Dr.  Hentell  men- 
Uoce  apedea  in  the  Chalk  HuL  (' Organic  Remaina  of  Sitnei.') 
Profeasor  Phillips  recorda  apeciea  io  Qie  CoralliDe  Oolite  and  Calconoua 
Qrit,  in  the  Ozfoid  CUy,  KeUowaja  Rock,  Bath  Oolite,  Inferior  Oolite, 
nnd  Harlalone.  (' Oeolozy  orTorkahire.')  Mr.  Lonsdale  uoticea  apeciea 
in  the  Lia^  Inferior  O^te,  PuUei's  Garth,  Bnuifonl  Cla;,  Combisah, 
and  Kollowa;  Book.  ('Ootitiii  Oiitrict  of  Bath.')  Prareaaor  Sedgwiok 
KDd  Sir  R,  Hurchiaon  mentiDD  the  genua  among  the  Goaau  Foaalla. 
('  Qeological  Treneactiooa.')  Br.  Fittoo  recorda  apeciea  in  the  Upper 
Oreenauid,  the  Oault,  the  Lower  QreeDmnd,  and  the  Porttaml  Saod. 
('  Sbmta  between  the  Chalk  aod  Oxford  Oolite,'  '  Qeological  Trana- 
actiona.')  Sir  R.  Uutcbiaon  figorea  apeciea  from  the  Old  Red.8aDd- 
atoue  {middle  uid  lower  beda  only],  from  the  Upper  Ludlow  Rock, 
the  Ameatij  Limcaliuie,  the  Lower  Ladlow  Rock,  the  Wealock 
UiaeatOIU^  end  the  Candoo  SBOlatone. 

H.  Oeebajes  alao  conoun  in  mergiog  the  genua  MeUagriaa  in  that 
of  .IvicWo,  which,  according  to  M.  Deahajea'a  reformation  of  the 
genua,  will  Oontun  alio  the  faaail  genua  SimottM  of  Bronn. 

FafMaa.—H.Deaha;»,  in  hi* 'Tables'  (Lyell),  givea  the  number  of 
racect  apeciea  ai  6  and  I  foaail  (tertiary).  In  the  laat  edition  of 
I^marek  ha  makei  the  recmt  apeciea  S,  with  no  addition  to  the  foadl 
ipecie*.  (Orignon,  Lamank;  Paila,  Deahayea.)  Woodward,  In  bia 
'Treatiat^'  giiea  4  as  the  number  of  foaai!  apeciea  from  tho  Upper 
Chalk. 

MALLEUS.    [EiB.] 

MALLOW.    [MiLTA.] 

MALLOW.  MARSH.     [ALTHii.] 

MALLOW.WOHTS.    [MiLTicca.] 

MALOPE,  a  genua  of  Plants  belonging  to  the  natural  oidei  M(d- 
meat,  consiatitu  of  two  species,  one  of  which  ia  ooDimoDly  cultJratsd 
as  a  favourite  hardy  'annua].  This  plant,  SSaUpt  malaaridet,  ia  com- 
mon in  Barbary,  where  it  ia  found  among  stonet  and  rocks,  which  it 
oraameuts  with  ita  large  crimson  flowers ;  it  ia  also  met  with  in 
Sardinia  and  other  parts  of  the  south  of  Europe.  The  genua  differs 
from  Malta  in  having  ita  carpela  diatinat,  and  heaped  irregularly  over 
a  central  receptacle,  inatsad  of  being  placed  In  a  whorl  and  consoli- 
dated.    Three  or  perhaps  four  other  apecies  ore  known  to  botanists. 

MALPIOHIA'CE.£,  Malpighiadt,  a  natural  order  of  Exogenous 


W^fpifMa  macroph^tta^ 


Plaota,  with  polypetaloua  Oowars,  trynmaua  pistils,  nanany  mona- 
delphoua  atamena,  and  alternate  exatipulate  leaves,  inhsbitiog  various 

Earta  of  the  tropioa.  Thn  are  uauall;  ahnibs  or  trees,  and  but  neldom 
erbaceooa  plants.  In  addition  to  the  more  general  charactms  already 
mentioned  tbey  have,  in  a  majority  of  caaaa,  a  pair  of  convex  oval 
glanda  on  the  tux  of  each  aepd,  and  In  many  apedea  the  hairs  an 
attached  to  the  leaves,  Ac,  by  the  middle;  so  that  hairs  of  thst 
deacription  have  aoquired  the  name  of  Halpigbiacsoos.  Many  of  them 
are  beautiful  objects,  especially  tha  Oaiphimiai  tad  oUmblnj  epeciea 
of  Siraa  and  Bamitlena.  A  few  only  are  naeful.  The  baric  of  Mat- 
pighia  Mouitila  lad  M.  cnuri/etia  ia  a  kind  of  febrifuge  The  Gnut  of 
Malpigkia  glabra  ia  the  Barbadoea  Cherry  of  the  West  Indiea ;  it  varies 
in  riie  from  that  of  a  large  pea  to  a  am^  cherry,  is  smooth,  ahinin^ 
and  has  three  triangtilar  stones ;  its  Seah  ia  juioy  and  sweet,  but 
inaipid.  The  fruit  of  .S)rr»iriiiui  ceriana,  or  Lotus-Ben;  of  the  West 
Indies,  is  of  much  better  qnslity  ;  it  ia  yellow,  and  contains  a  sin^ 
stone.  A  few  kinds  produce  timber  of  a  bright  yellow  ooloor.  ilia 
bark  of  some  of  the  apeeias  is  used  for  tanning  and  as  a  tonio  and 
astringent. 

The  order  la  nearly  nlated  in  the  Xecracta,  or  Byoamoros  of  Holder 
cUmatea,  diSbrbg  in  littis  uoept  the  temai;  division  of  the  fruit, 
the  ayDunatricalllowen  with  unguieulata  petals,  and  the  peodulona 
or  aoapended  seeds. 

Thttre  are  43  genera  and  55S  species  of  the  order. 

MALTHA,  a  variety  of  Asphalt.  • 

HALTHACITB,  a  Hiaeral,  ooourring  in  thin  plates  and  maaadv« 
Fracture  Uneven  or  oonohoidaL  Colour  white  or  yellowiih.  Streak 
abiniog.  Soft  like  wax.  Lustre  waxy,  weak.  Streak  ahining.  Traos- 
luoenL  Spedfio  gravity  1-W  to  S'Ol.  It  is  found  at  Btendorbl, 
between  Lobeu  and  Banzen,  and  neu  Beraun  in  Bohemia.  Its  analysiB 
by  Meissner  gives — 

Silica GO'S 

Alumina 107 

Lime O'S 

Peroxide  of  Iron    .        .        ■        .        .        .      S'l 

Water 3S-S 

100 

MALVA  {the  Latin  Malta),  a  genus  of  Plants  belooging  to  the 
natural  order  Midtacta,  It  has  nnmerons  styles,  a  double  oalyx,  the 
outer  one  8-leaved,  the  inner  one  G-lsaved.  The  capanlea  are  orbieolar 
and  many  celled ;  the  oella  l-seeded  and  circulariy  arranged. 

St.  JfotcAuta,  ike  Musk  MsHow,  has  an  erect  stem,  Udney-ehaped 
leaves,  with  Bve  or  seven  deep  pionatlfid  lobes,  the  lower  leaves  incieo- 
crenate,  the  slipulaa  lanceolat»ACute,  the  fruit-stalks  erect,  and  the 
fruit  hairy.  The  flnwera  are  large  and  toae-ooloursd,  on  axlllaiy 
aingle-flowered  pedunclea,  crowded  at  the  eitremit;  of  the  stem  and 
bruchea.  It  ia  native  in  many  parta  of  Europe,  and  is  found  in 
Britain  in  grassy  borden  of  Gelds  and  by  wayaidea 

X.  ivlveifru,  CommoD  Mallow,  baa  an  erect  stem,  and  is  disUnguiahad 
by  its  kidney-shaped  leaves  with  aeren  deep  crenate  lobes  ;  tha  fruit 
is  glabrous,  retioiilate-rugose.  The  flonera  are  lam  and  of  a  purple 
colour,  much  lunger  than  the  calyx,  which  is  hairy,  It  gniws  on  waits 
^soes  and  roadsides  in  Britain,  and  is  native  in  most  puis  of  Europe. 
The  whole  plant,  but  especially  the  roo^  yields  when  boiled  a  plenti- 
ful tasteless  mnidlage,  which  ia  uaed  in  aome  cases  of  internal  irritalioa 
Deeoctions  of  the  leavea  are  employed  in  dyieutery  and  in  general  for 
removing  aupposed  acrimonious  humours,  but  their  chief  utility  is  in 
clystsrs,  fomentations,  and  poultioes.  The  fruit  of  thia  and  the  next 
spsdes  are  eaten  by  children  and  are  called  Cheeses,  and  in  Pianos, 
Fromaeions.  This  spedsa  is  the  Malta  of  Pliny,  lib.  30,  oap  31 ;  alsc^ 
in  Columella,  lib.  10,  cap.  347  ;  it  is  the  Ma\[(x>)  of  Tbeopluastua,  Uh 
e,  ca^  17,  and  the  KirnvHi  fuUxi)  of  Dioaooridea,  lib.  3,  cap.  144. 

M.  nttindifolUi,  Dwarf  Mallow,  has  a  decumbent  stem,  roundii^ 
heart-shaped  leaves  with  five  shallow  anutaly  erenate  lobe^  the  onter 
sspals  linear-lanoeolate,  shorter  than  the  ovate  acuminate  atollately 
bau;  inner  ones.  The  flowers  are  small  aud  purple,  and  two  or  three 
times  longer  than  the  calyx.  It  Is  common  in  waste  places  in  most 
parts  of  Europe,  and  ia  native  of  Britain,  It  is  ths  if,  tuigarii  U 
Fries,  the  'A^pla  fuiAixit  of  Diosooridsa,  loo.  cit,  and  tha  Maladis 
^Ivestiis  of  Pliny,  loo.  dL 

jV.  iortalu  has  its  outrr  sepsis  linear,  as  long  as  the  ovale-aeoU 
glabrous  but  itrongly-ciliated  inner  ones  ;  the  petala  aa  long  aa  the 
calj|x;  tha  fruit  pub^icent,  margined,  reticulale-n^osa.  It  is  the  Jf. 
paiilla  of  Smitbr  the  M,  rolandifolia  of  Fries.  It  is  found  in  Britain, 
near  Hjtha  in  Kent.     There  are  many  other  speoiea  of  Mallow. 

M.  veticilUaa  has  an  erect  stem,  cordata  leaves,  with  five  deep 
cronate-dentate  triangular  acute  lobea ;  flowera  axillary,  elnstered,  neariy 
sessile ;  outer  s^sle  linear,  half  aa  long  as  the  letioulated  diaphanous 
pUoSs  enlarged  inner  onea  ;  petiilB  about  aa  long  sa  ths  oalyx ;  fruit 
glabrous;  carpels  rounded  ou  the  edge,  reticulated.  Theflowenare 
small ;  carpel*  separated  by  a  deep  furrow,  into  which  the  clavate 
reticulated  surface  eitenda  Central  disc  very  small ;  stem  quite  erect, 
like  a  little  hoUyhock.  Petioles  several  timea  longer  than  the  alust«n. 
It  is  found  near  Llanelly,  South  Wales. 

Those  mentioned  are  Uie  only  native*  of  Britain,  and  the  others  are 
of  little  importance  exoeptingas  ornamental  plants.  Those  beat  worth 
cultivation  for  this  purpose  are  M.  MatduOa,  M.  MorrM.  M.  oleta 
M.  Mttnana,  and  if.  purptavla.    The  store  specdai  will  loocoed  bi 
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uij  kind  of  rich  •oil,  anil  cottlDgs  of  thsm  will  strikv  not  fnHj  if 
punted  in  light  loil  QudemGath  a  hiad-gUaB.  Ths  gTMnbouw  api«ie« 
may  ba  propagated  ia  the  buds  mumer.  The  b&rdy  panuiiial  kiodi 
■hould  ba  pluited  in  ths  opau  bonier,  ud  uuy  be  propagatod  either 
by  eeed  or  b»  dindiDg  the  root*. 

(Dob,  Didtarnydtovt  Fiamt ;  Babington,  Mamtal  of  BritiA  Botany.) 
KALVA'CKiG,  MMnmom,  are  a  U^  natural  order  of  Exo- 
geaoiu  PUnta,  the  diatiuguiihiag  wmAb  of  which  are  poI;pet«louB 
3owei*,  monadelphouH  ilaineiu,  nniloaular  anthere,  and  a  VKlrate 
oalyi.  They  aUa  have  alternate  leaTes,  tbo  haiiinew  of  nhicb,  if 
praent,  is  luully  stellate ;  and  coEupioaooa  itipulea.  A  large  prO' 
portion  of  the  order  coniiate  of  berbaoeotu  or  annual  planta,  inhabitiiig 
all  Uia  milder  parta  of  the  world,  bat  much  the  moat  plentiful  in 
hot  countiiea,  where  alone  a  comparatirely  amall  number  of  apecies 
become  treea.  In  many  caaea  they  are  remaAable  for  the  large  aiie 
■nd  beaatiful  ooloura  of  their  flowers,  which  are  however  fugitive, 
expanding  for  a  aingle  day  only ;  but  the  great  number  of  them  and  the 
regularity  of  Uieir  auecasaion  during  the  flowering  aeaaon  make  tlmi 
of  little  importance.   Among  the  very  numaroui  apeoiea  sneral  are  of 

.i_, -_.   ..   ^  emoUienti  they  are  well  known  in 

I  Diaonoe^  tue  Mara''  "" — '  ""' — *■-■--■-■-.■--! '■^i- 


m  10  important  to  our  manutkotuiei*.  {OawRiDH.}  Mtiva 
tritatpidala  i>  tued  l^  the  n^coee  in  the  Wert  Indiea  aa  a  anbatitute  for 
■ou.  [MaLVa.]  TheaeadaotiTtftunuaAebwM&iualewaniiaodmaBky, 
and  are  employed  in  parfumary  as  a  lubditnte  for  moak ;  thoae  of 
H.  aamJeiUw  form  the  ochra,  ao  much  uiad  in  hot  coimtriea  aa  a 
mnmlagiuoaa  ingredient  in  loapa.  A  few  apeoiea  are  acid,  aapedally 
H.  tabSarifd,  t^oally  the  tenadoue  Gbrea  procured  frapi  the  inner  bark 
of  many  kind*  of  Halvaceoaa  Flanta  form  agood  deecription  of  cordage. 
[HlBUcDH,]  S.  datat  and  H.  Miacau,  and  aevaral  kinda  of  Sida,  are 
Nincipally  uaed  for  this  purpoae.  [Sna.]  The  order  ia  related  to 
jtcmliacaa  and  Byiburiaaa.    There  tm  37  genera  and  1000  apecdea. 


The  only  modem  ijatematieal  account  of  the  genera  and  apadea  ol 
the  order  ia  to  he  found  in  the  first  volnmo  of  Se  Candolle'l 
'  Prodromua ; '  but  the  genera  have  been  unoa  oonatrnoted  upon 
prinoipla*  ao  mneh  more  predae,  and  the  number  of  apeoiea  lui  been 
BD  very  conaiderably  increaaed,  that  thia  enumeration  ia  of  little  u*e 
at  praaant.  There  u  a  good  accoont  of  Indian  apeoieB  in  Wight  and 
Amotfa  'FrodronKuFlomPeDinnilielndiwOriantaliBi'of  Bnr"'  - 

xaK  mai.  dit.  tol,  to. 


HAHMALLL  Ml 

maa  in  Auguite  de  BL  Hilaire'a 'Flora  Braiilin  Haiidionaliai'  and 
Mexican  ends  many  are  dewiibed  in  the  various  volumca  of  the 
innna,'    A  few  Afrioan  spedea  are  alio  to  be  found  in  Ghiillemin 
and  Perrottet'a  'Flora  Senegambiie,'  toL  L 
UAIUfA'LIA,   MAMUALS,  a  term   employed  hj  linnma   to 


lootagiBla.    Hammala  ate  Tertebisted  K 


Dale  wboae  faload  ia  red  and 


warm,  and  whose  ^atam  of  oironlation  ia  double ;  wboae  fiBtua,  in 
most  apeoiea,  ia  nouriihed  in  utero  by  maana  of  a  plaoenta ;  whose 
young,  whan  bom  at  the  proper  period,  give  signa  of  life  at  their 
birth,  and  an,  in  a  state  of  nature,  afterwards  fed  with  milk  secreted 
by  the  mammm  of  ths  mother  [UjUIIIabt  QuiinMl,  till  thay  are  old 
"lOugh  to  procure  their  food,  or  to  have  it  supplied  mnn  other  sonroes. 

LinnBBua,  who  mikea  ths  Mamm(dia  tiie  Srrt  dsaa  of  the  Animal 
Kingdom,  givea  the  following  definition ;— Heart  with  two  auricles 
and  two  vantridea ;  blood  warm,  red ;  lunga  respiring  redpmoally 
jawB  Incumbent,  covered :  armed  with  teeth  in  moat ;  penis  intiana, 
viviparaa,  laotifaras ;  aensea — tongoe,  noatrils,  eyes,  can,  pspilln 
(touch) ;  eorering—hurs,  Ac  ;  support  (fulara) — four  feet,  except  in 
those  which  are  entirely  aqualuc,  in  which  the  posterior  feet  are  bound 
'  gethor  (compedea)  into  Uis  fin  of  the  tail;  a  tMl  in  most 

This  olua  Linnaua  dividss  into  orders,  prindpally  resting  on  the 
ima  of  dentition.  His  name  for  the  indsor  tMlJi  is  Frimores ;  for 
le  canine  or  cuspidate  teeth,  Lsniarii ;  and  for  the  back  or  grinding 
teelJi,  HoUres. 

The  oidara,  which  ars  six  in  number,  are  oomprised  in  tlirea 
aedjono,  depending  on  the  natnra  of  the  extremities: — 1.  The 
U»guieviata,  containing  ths  orders  BnOa,  Olirn,  PrimiUa,  and  I'ene. 
2.  The  Uniflilata,  oompriaing  the  BeUtut  and  Pttora.  S.  Tiu  Mitiea, 
consiiiting  of  the  order  Ctie  (Whales)  only. 

1.  The  Primatei  consist  of  the  genera  Homo,  Simia,  Lemur,  and 
VeiptTtilio.  2.  The  Snita  oomptiae  the  genera  Stepkat,  TWcAecitiu, 
Sradf/put,  MfrmmojAaga,  ifoMt,  and  Diuyffiu.  S,  Under  the  Ftm 
are  atnoged  the  ganera  Phoca,  CanU,  Pdit,  Vivemi,  Muiltla,  Untu, 
Diddphii,  Talpa,  Sorex,  and  Brinaeeal.     4.  The  OUra  embcaoa  the 

lera  Myttrix,  LtpiU,  Ca^Mr,  Mum,  Beiurut,  and  NotiUio.     S.  The 

Mra  oomptehand  the  eaDsra  Camthit,  Matckut,  Ctma,  Caifra,  Ovii, 
and  Sot.  6.  To  the  B^nte  belong  the  genera  Bgvm,  Hipptptaam/yit, 
&H,  aad  ShMOixrot.  7.  Under  the  order  Cttt  are  arranged  the  genaim 
ifMiNfon,  JobsHi,  PkyMttr,  and  DcIpUiHia 

The  lollowing  TabU  exhibits  the  geographical  distribution  itf  the 
spsdss  of  Jfonnofiitaaiitained  in  ths  oolledion  of  the  British  UuMwn, 
•  ■'  ■      ■  11    .f  .    -    u^  ^djld : — 


Simu-da         .        .        . 
aUda       .... 

Faajs. 

F^Um       .... 
Crmto  .... 

lUpiia    .... 

J^X'^  ' .  ■ . : 

Cm. 

jr.«(.-A>     .      .      . 

Balimida                 .     . 
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"  The  extant  of  the  collection,"  si^a  Dr.  J   K  Qiay,  "in  each  of 
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the  fatDiUoa  of  Mammalia,  oompsred  with  those  of  the  Muaeiun  of 
the  Zoological  Society  of  London  and  of  the  Senkenbergian  Society 
at  Frankfort  (the  only  two  large  oollections  of  which,  as  far  ae  I  am 
aware,  complete  catalogues  have  been  published),  may  be  deduced 
from  the  following  statement.  The  numbers  in  the  two  latter  columns 
of  the  table  are  derived  from  Mr.  Waterhouse'a  <  Catalogue  of  the 
l>fiiTnfnft1i«.  m  the  Museum  of  the  Zoological  Society,'  and  its  Supple- 
ment, published  just  before  the  packing  up  of  that  collection  in  store 
in  1839,  and  from  Dr.  Biippell's  '  Catalogue  of  the  Mammalia  in  the 
Museum  of  the  Senkenbergian  Society/  pubUshed  in  the  summer  of 
1842.  It  is  much  to  be  regratted  that  there  •re  no  means  of  continuing 
the  comparison  with  reference  to  the  museums  of  Paris,  Leyden,  Ber* 
lin,  Vienna,  or  Brussels;  no  catalogue,  or  even  estimate,  of  the  con- 
tents of  any  of  those  collections  having,  to  my  knowledge,  been  given 
to  the  world.  It  is  almost  unnecessazy  to  add,  that  such  a  comparison 
as  that  now  given  cannot  be  at  all  points  perfectly  correct,  Mr.  Water- 
house  or  Dr.  Riippell  occasionally  regarding  as  species  what  in  the 
present  catalogue  are  considered  varieties,  and  the  reverse;  but  this 
difference  of  opinion  will  be  found  to  have  very  little  influence  on  the 
general  results" 
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SimiadtB      .     . 

59 

158 

63 

132 

8G 

131 

O^tida    .     .     . 

41 

84 

24 

42 

24 

60 

iMmiridm    .     . 

17 

S4 

19 

83 

9 

18 
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1 
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H3 
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Felida    .     .     . 

174 

516 

140 
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97 
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UrtidiB   •     .     . 

16 

41 

15 

27 

11 
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Talpida      .    . 

40 

124 

43 

67 

S3 

68 

Macropida  .     . 

91 
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55 

83 

10 

45 
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8 
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21 

8 

5 

9 

22 
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504 

Cets. 
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4 

6 

1 

1 

8 

4 
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15 

27 

2 

3 

5 

10 
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2 

8 
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1 

1 
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1 

3 

1 

3 

1 

4 
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— 

— 

— 

— 
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— 

23 

38 

4 

6 

10 

19 
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93 
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97 
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40 
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31 

43 

17 

26 

11 

32 
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25 

68 

17 

31 

11 

32 

Jerboida     .    . 

106 

375 

73 

127 

53 

140 

Aifpalaeid€g ,    . 

14 

34 

8 

8 

9 

25 

258 

675 

212 

362 

138 

894 

UsroXJLATA. 

SovteuB  ... 

114 

486 

89 

136 

78 

259 

:Sgmda  ,    .    . 

4 

7 

5 

7 

4 

7 

Elephantida     . 

22 

61 

11 

20 

16 

67 

Daaypidm    .     . 

17 

67 

18 

86 

13 

88 

BradK^ida.    . 

ToUl .     . 

4 

13 

8 

6 

4 

U 

161 

• 

684 

126 

204 

115 

873 

lOSl 

3063 

764 

1293 

554 
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"It  may  be  remarked,"  adds  Dr.  Gray,  "that  the  last  general  work 
on  the  species  of  Mammalia,  Fischer's  'Svnopsis  Mammalium,' 
published  in  1829  and  1830,  contained  1126  which  he  considers  well 
established,  and  220  very  doubtful  species.  Though  the  Museum 
collection  nearly  approaches  these  numbers,  and  is  the  laigest  assem- 
blsge  of  species  hitherto  brought  together  and  arranged  in  one  series, 
yet  there  are  at  least  between  800  and  400  other  species  now  known 
as  existing  in  the  different  European  oollections  wanted  to  complete 
the  series,  and  many  of  these  are  inhabitante.of  our  own  possessions, 
or  places  with  which  we  have  considenible  trade :  it  is  therefore  te  be 
hoped  that  we  shall  soon  be  able  greatly  to  reduce  the  number  of  our 
desiderata." 

This  was  written  in  1848 :  since  then  a  laxge  number  of  the  deside- 
rata have  been  added  te  the  collection,  an  account  of  which  will  be 
found  in  the  detailed  catalogues  of  the  museum,  not  yet  completed. 
These  are  given  under  the  heads  of  the  famiilies  in  this  work. 

For  the  histery  of  the  science  relating  to  the  arrangement  of  the 
Mammalia  genex^y,  the  reader  is  referred  to  the  article  Mahmaloot  ; 
and  for  the  natural  historv  and  organisation  of  the  beings  which 
form  the  class,  to  that  article  and  the  articles  Man,  Mahhabt  GLAinDS, 
Locomotion  in  Anxmalo,  Dxntition,  Txbth,  and  Hsabt,  as  well  as 
the  various  titles  referrible  to  the  orders,  families,  and  genera  belong- 
ing to  the  class  in  this  vrork.    » 


MAMMA'LOGT,  a  hybrid  word,  the  roote  being  derived  from  the 
Latin  and  the  Greek.  Accordingly,  M.  Desmarest  has  proposed  the 
tesm  Mastology,  and  M.  De  Blainville  that  of  Mastosoology,  as  being 
entirely  of  Greek  origin,  and  therefore  of  more  legitimate  construction. 
Vicious  however  as  the  word  is,  the  term  Mammalogy  is  in  such 
general  use  by  the  loologiste  of  England  and  France  that  it  seems  to 
be  less  objectionable  to  retain  it,  with  all  ito  faults,  than  to  attempt 
to  supersede  it  by  another  woid,  which,  though  it  may  be  more 
correct,  vrould  be  comparatively  very  little  known. 

Manunalogy  then  is  the  science  which  has  for  ite  object  the  study 
and  dsssifioation  of  animals  with  mammao,  or  teats,  that  is  to  say, 
Man,  and  Quadrupeds  properiy  so  called,  including  the  Quadmmaooua 
Animals  and  Whales. 

The  objecte  of  this  scienoe  are  numerically  much  less  than  thoee 
which  constitute  the  other  classes  of  animated  beings ;  their  bulk,  as 
compared  with  that  of  the  others,  is  generally  speaking  of  greater 
volume,  snd  their  structure  is  more  readily  laid  open  by  the  knife  of 
the  Bootomist;  whilst,  with  the  exception  of  those  passages  by  which 
nature  gradually  passes  from  one  tonn,  to  another,  their  differences  are 
strongly  marked.     Their  hafaite  too  are  better  known,  and 
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consequently  they  afford  matfTials  for  classification  capable  of  a  com- 
paratively certain  anangement. 

To  a  certain  extent  the  knowledge  of  Mammalia  and  their  nominal 
distinctions,  as  regards  their  habito  and  economic  uses,  must  have 
been  of  the  earliest  date.  The  Holy  Scriptures  abound  with  passages 
to  confirm  this  stetement,  if  indeed  it  needed  oonfirmation.  Andent 
monuments  too,  long  anterior  to  the  times  of  the  Ghreeks  and  Romans, 
speak  the  same  language.  When  we  come  down  to  the  time  of 
Aristotle,  we  find  that  the  science  had  not  proceeded  further  than  a 
knowledge  of  the  external 'and  internal  stractura  of  these  animals, 
without  any  attampt  at  a  systematic  arrangement  of  themu  If  we 
descend  lower,  we  find  the  scienoe  in  the  same  states,  whether  we  con- 
sult the  works  of  Pliny,  or  of  the  other  ancient  writers  who  followed 
Aristotle. 

Conrad  Qesner,  though  he  treated  of  the  Mammalia  alphabetically  in 
his  '  History  of  Quadrupeds '  (1551),  finally  divided  them  into  groups, 
such  as  Monkeys,  Horses,  Deer,  Oxen,  &c,  as  indeed  he  did  with 
regard  to  the  Oviparous  Quadrupeds  (Tortoises,  Lisards,  Frogs,  &c.) 

AJdrovandus,  Johnston,  and  the  rest  of  that  class  of  mammalogistB, 
seem  to  have  followed  Gesner  as  cloeely  aa  the  ancient  writers  followed 
Aristotle. 

The  first  great  step  in  system  was  made  by  our  countryman  John 
Ray,  in  his  *  Synopsis  Methodioa  Animalium'  (1698),  wherem  he 
separated  the  Mammalia  into  two  great  classes,  the  Ungulated  or 
Hoofed  animals,  and  the  Unguiculated,  or  animals  with  nails  or  daws. 

The  Ungulated  class  are  divided  into~l,  the  SoUpedet,  as  the 
Horse ;  2,  qukdrupeds  with  a  divided  hoof,  properly  so  called,  as  the 
Ox  or  Sheep ;  and  8,  quadrupeds  which  have  the  feet  divided  into 
more  than  two  parts,  as  the  Elephant. 

The  animals  with  a  divided  hoof  are  again  subdivided  into  two 
sections : — 1.  Those  which  do  not  ruminate,  as  the  Hog.  2.  Rumi- 
nants, which  consist  of  four  genera — Sheep,  Goats,  Stags  or  Deer,  and 
Oxen. 

Those  of  the  Unguioulated  Mammals  which  have  the  nails  vride 
and  resembling  tiSose  of  Man,  such  as  the  Apes  or  Monkeys,  are 
separated  from  those  which  have  the  nails  sharp  and  narrow.  These 
last  he  separates  into  those  which  have  a  bifid  foot^  as  the  Camels,  and 
into  those  which  have  a  multlfid  foot,  which  he  names  JHaipedet. 

The  Fittipedu  are  subdivided  into-~l,  the  Analogous  Group,  which 
have  more  than  two  incisor  teeth  in  eadi  jaw,  as  the  Lions,  or  Great 
Cats,  the  Dogs,  &c.,  or  two  incisors  only,  as  the  Beaver^the  Hares,  the 
Guinea  Pigs,  the  Squirrels,  the  Marmots,  &c;  2,  the  Anomalous 
Group,  which  have  no  teeth  at  all,  aa  the  Tama/ndua,  and  other  Ant- 
Eaters  [Ant-Eateb],  or  which  have  teeth  differing  in  form,  in  number, 
and  position  from  those  of  the  other  Mammals,  as  the  Hedgehogs^ 
Armadilloes,  Moles,  Sloths,  Jbc. 

Our  limite  will  not  permit  us  to  do  more  than  aUude  to  the  authors, 
and  they  were  not  few,  who  entered  upon  this  branch  of  the  science 
after  Ray.  Of  these  Seba  may  be  considered  one  of  the  principal,  and 
his  work  is  justly  appreciated  for  the  number,  and  generally  speakix^f 
for  the  accuracy  of  the  well-executed  plates  which  illustrate  his 
voluminous  work.  But  there  now  arose  one  who  was  eminently 
distinguished  from  the  crowd  of  soological  authors.  Linnoeus,  an 
outline  of  whose  system  is  given  in  anower  place  [Mammaua],  fixed 
the  science  upon  a  basis  which  his  penetrating  genius  immediately 
saw  was  the  secure  one.  He  may  be  said  to  have  invented  a  language 
admirably  adapted  to  the  wante  of  that  sdence;  and  it  is  in  this 
department  that  the  great  Swedish  naturalist  shines  preeminently  as  a 
zoologist  In  vain  was  the  splendid  genius  of  Buffon  arrayed  against 
him  and  his  pupils;  in  vain  did  Klein,  who  seemed  to  live  for  no  other 
purpose  than  to  attack  the  Swede,  publish  his  '  Quadrupedum  Diapo- 
sitio  breviaque  Historia  Naturalis '  (1761),  wherein  he  separated  the 
MammaUa  into  two  groups,  the  Ungulated  and  the  Ungaioulated, 
each  consisting  of  five  fanuliee;  in  vain  did  Brisson  (1766)  publish 
his  'Animal  Kingdom  divided  into  Eleven  Claasea,'  containing  18 
orders  and  42  genera,  some  of  the  latter  well  defined  and  still 
admitted ;  the  philosophical  system  of  linnsBus  daily  gained  ground, 
and  at  length  became  almost  the  universal  language  of  ecology. 
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About  a  year  before  the  death  of  LimiSBus  (1777)  Erxleben  pub- 
lished his  '  Systema  Regni  Animalis.'  It  contained  aereral  new  genera, 
as  for  example  PapiOt  Cereopitkecu9,  Cebtu,  CaUUhrix  (all  at  the  expense 
of  the  great  Linnssan  genus  Simia),  Lutra,  Cavia,  Cflit,  Spalax,  Dipus, 
AnHlope,  vodMydrochoenu,  all  of  which  are  still  retained;  and  indeed 
his  wox^  which  should  be  in  the  hands  of  the  studenty  seems  to  have 
been  intended  as  a  further  deyelopment  of  the  TJungym  ayetem,  and 
of  the  prinoiples  contained  therein. 

The  exoelleneies  of  the  work  lasi-mentioned  are  strongly  contvatted 
with  the  edition  of  the  '  Systema  Natura '  which  Gmeltn  gave  to  the 
world  in  1788.  It  is  not  passing  a  severe  judgment  to  oharaoterise 
it  as  a  jumble  of  all  that  had  been  previously  contributed  to  this 
department  of  zoology,  and  a  famgo  of  species  heaped  together, 
without  care,  and  in  many  instances  without  inquinr.  The  student 
whose  lot  it  mi^  be  to  follow  out  the  synonyms  of  the  Mammalia 
will  perceive  in  what  a  labyrinth  he  gets  involved  as  soon  as  he  sets 
to  work  upon  the  names  and  references  which  swell  out  the  '  Systema 
NattirsB*  from  the  neat  proportions  which  graced  it  when  it  left  the 
hand  of  Linnmus,  to  the  undigested  and  overladen  mass  whidi  Qmelin 
has  made  it. 

Previous  to  this  publication,  a  work  of  a  very  different  ohanuster 
had  made  its  appearance.  In  1780  Professor  Storr  published  his 
'  Prodromus,'  which  gave  a  direction  to  those  employed  in  olassiiying 
the  Mammalia  still  in  a  great  measure  followed.  He  divided  the  class 
into  three  phalanxes:  the  first  consisting. of  those  Mi^^ynfth  which 
have  feet  p'roper  for  walking;  the  second,  of  those  whose  feet  are  fin- 
shaped,  but  with  distinct  toes ;  and  the  third,  of  those  which  have 
true  fins  without  any  appsrent  toes.  These  phalanxes  are  separated 
into  cohorts,  orders,  tribes,  sections,  and  genera;  and  the  system  is 
well  worthy  the  deep  attention  of  the  reader. 

Boddaert  (1785),  in  his  <£lenchus  Animalium,'  divided  the  Mam- 
malia into  two  great  croups,  the  Ten-estrial  and  the  Aquatic.  In  the 
first  (Terrettria)  he  plaoed— L  The  Unguiculated  MAmin<tl«,  divided 
into  two  sections :  a.  The  Qwutrwnana ;  0,  The  Unguieulata,  with 
long  daws  (Sloth,  Bats,  Armadilloes,  Pangolins,  and  other  Ant-Eatera). 
II.  The  Carnivorous  Mammals  (PeriB).  III.  The  Rodent  Mammals 
{GfUrtt).  IV.  The  Ruminants.  V.  Unffulata  not  Ruminants  (Hog, 
Horse,  Tapir,  Rhinoceros,  and  Elephant).  In  the  second  group  (Aqua- 
tUia)  were  arranged  the  Hippopotamus,  Beaver,  Otter,  Walrus,  the 
Seals  and  Dugongs,  and  the  lunatee. 

Not  to  detain  thereader  with  the  anatomical  system  of  M.  yioq.-d'Azyr, 
which  broke  up  the  Mammalia  into  15  classes  and  88  genera,  and  is 
seldom  referred  to,  we  proceed  to  notice  the  system  of  Blumenbaoh, 
who  separated  the  Mammalia  into  9  orders.  L  Pimana  (Man). 
IL  Quaarumana  (Apes,  Monkeys,  and  Maoaucos).  III.  Cheiroptera 
(Bats).  lY.  Digitata,  consisting  of  three  sections,  the  Rodents  (Olires), 
the  Carnivorous  (fVrcs),  and  the  Pdentata  (PrtUa),  V.  Solidunffula 
(Horse,  &&).  VL  .fittcM^  (Ruminants).  VII.  ifu^^titi^uZa  (Hog,  Tapir, 
Elephant,  Rhinoceros,  Ac.).  VIII.  Palmipeda,  consisting  of  three 
sections,  namely,  the  Rodent  Palmipedes  (Olirei,  Beavers),  the  Carni- 
vorous Palmipedes  (Scab,  Otters),  and  the  Edentate  Palmipedes  (Pntta, 
OnaOAorAyiMfttic  Wahnises,  Dugongs).    IX.  The  Cetacea  (Whales). 

In  1798  Guvier  published  his  Elementary  Table  of  Animals,  which 
was  afterwards  further  developed  in  his  *  Anatomic  Comparde'  and 
the  'R&gne  Animal'  The  method  of  ^is  great  zoologists  bears  con- 
siderable resemblance  in  some  of  its  parte  to  the  '  Prodromus '  of 
Storr,  as  Oavier  himself  remarks :  it  is  so  generally  adopted  that  we 
shall  presently  give  it  in  detail 

M.  Desmarest  (1804— '  Dictionnaire  d'Histoire  Katurelle'),  prin- 
cipally taking  Guvier  and  Storr  for  his  guides,  divided  the  Mammalia 
into  three  great  sections.  I.  The  Unguiculated  If  ammoZto.  II.  The 
Hoofed  Mammalia  (Mammifires  k  Sabots).  III.  The  Finned  Mam- 
malia  (Mammilbres  k  Nageoires),  containing  the  orders  Amphibia, 
Seals,  Walruses,  Dugongs,  Ac,  and  Cetacea  (Whales).  Our  limits  will 
not  permit  us  to  enter  at  length  into  the  classification  of  11  Desmarest, 
which  should  however  be  ouefully  perused  by  the  studeni 

We  now  proceed  to  lay  before  the  reader  Cuvier's  airaogement  after 
it  had  received  the  benefit  of  the  joint  labours  of  M7Geofih>y  and 
himself,  and  as  it  finally  left  his  hands  in  his  last  edition  of  the 
'  Rdgne  Animal' 

Class  Mammif^res. 

Order  I.  Bimana,    Man. 

Order  IL  Quadnunana.  Two  families.  1.  Apes  and  Monkeys 
{Simia,  Linn.).    2.  Macaucos  (Lemur,  Linn.). 

Order  IIL  Camassiers.  Family  1.  Cheirojptera  (Bats).  2.  Inagetivora 
(Hedgehogs  Tenrecs.  Tupaia,  Shrews.  Mygale.  Chryaoehlorit.  Taipa, 
Condyhra.  Scalope).  8.  Carnvoora.  Tribe  1.  Planligradei.  Bears 
(Unui,  Lina).  Raccoons  (Procyon,  Storr.).  Panda  {Aihtnu,  F.  Cuv.). 
Benturongs  (letidet,  Valenciennes).  Coatis  {Naeua,  Storr.).  Kinka- 
jous  or  Pottos  (?)  {Cercoleptei,  Illiger).  Badgers  (Iffiet,  Storr.).  Glut- 
tons ((Ai^),  Storr).  Ratals.  Tribe  2.  Digitigrades.  Martins  (if  luleto, 
Linn.).  Skunks  (ifspAi^,  Cuv.).  Otters  (j^tirfra,  Storr).  Dogs  (Omm, 
Linn.).  Civets  (Viverra).  Genets  {Cfenetta,  Cuv.).  Paradoxm'ui, 
Ichneumons  {Seneatee,  Illiger).  Suricates  (JK^nsno,  Illiger).  Owfor- 
cAai.  Pmida.  The  last  subdivision  of  the  Dkitigradea  is  composed 
of  the  Hysmas  (JTyemo,  Storr)»  and  the  Cats  {fdit,  Linn.),  in  which 


last  the  sanguinary  development  is  at  its  height    Tribe  8.  AmpkJSna, 
The  Seals  (PAeca,  Linn.).    The  Walruses  (Trvkediut,  Linn.). 

Order  IV.  Mtwtt^nalia.  Subdivision  1.  Opossums  {Diddphyt, 
Linn.,  including  GuHromieotet,  Illiger,  and  Th'jflacmnu  and  PhateogdU^ 
Temminok).  Ikitiywrut  (Geofioy).  Peramdet  (Oeoi&^y).  Subdivi- 
sion 2,  PhidangiUa  (Cuv.),  indudmg  the  true  Phalsagsrs  {Bakmitia, 
miger)  and  the  Flying  Phalangers  (Petcmnu,  Shaw;  Phakmgitta, 
Illigar ).  Subdivision  8,  the  Potoroos,  or  Kangaroo  Rats  {Bffptiprymm^ 
nUger).  The  Kangaroos  {Maeroput,  Shaw ;  HaXmatiu/nta,  lUiger)!  The 
Koalas  (Lipwnu,  Goldfaas;  Phateolarctoa,  Blainville).  Phatoohmyt 
(Geoflfroy). 

Order  V.  Podentta,  The  Squirrels  {Seinrus,  LimusuB,  indnding 
Tamiaf  Dligar;  Pteromyt  and  Oheiromye,  Cuvier).  The  Rats  ( Jfm^ 
Linnsaus,  including  Arctomye,  Gmelin ;  /^permophilut,  F.  Cuvier).  The 
Soudik  ((^ynomyf  of  Rafinesque) ;  Myoxui,  Gmelin ;  Sehimyt,  Qeofteoy 
(Lonekeres,  Illiger) ;  Eydromygf  Geoffrey ;  Capnjmy»,  Desmarest.  The 
Rata,  properly  so  called  (Jfuf,  Cuv.).  The  JerbiUea,  Qerhilku,  Dee- 
merest;  Merionea,  Illiger;  Merionea,  F.  'Cuvier.  The  Hamsten^ 
Criodua,  Cuv.,  and  Arvicola,  Lac^pMe.  The  Ondatras,  Fischer,  F.  Cuv. 
The  Field  Rats  and  Mice,  Arvwola,  Cuv.,  ffypudmu,  Illiger.  The 
Lemmings,  Oeoryehuaf  Illiger ;  Oiomyaf  F.  Cuv.  Tlie  Jerboas,  JOipua, 
Qmelin ;  ffelamya,  F.  Cuv. ;  Pedetea,  Illiger ;  Spalax,  Guldenstildt ; 
B(Uhyergua,TXiS^t\  Oeomya,  Rafinesque;  Paeudoatoma,  Say;  Axomya, 
Lichtenstein ;  Viploatomaf  Rafinesque.  The  Beavers  (Caator,  Lion.)^ 
Myopotamua,  Commerson.  The  Porcupines  (Hyatrix,  Linnaeus,  includ- 
ing tiie  Ursons,  Er^tisons  of  F.  Cuv.,  and  the  Coendous,  Synethdres  of 
F.  Cuv.).  The  Hares  (Lepua,  Linnaeus,  including  Lagwnya  Cuvier). 
The  Capyhara,  Bydrochcerua,  Erxleben.  The  Guinea  Pigs  {Ancana, 
F.  Cuv. ;  Oavia,  Illiger,  including  Kerodon,  F.  Cuv.).  The  Agoutii 
(Chlortmya,  F.  Cuv.,  Btuyprocta,  Illiger).  The  Paces  {Ctdogenya,  F. 
Cuv.) ;  and  the  Chinchillas. 

Order  VL  Edentata.  Tribe  1.  Tardigrades.  The  Slo\hM*  {Bradypua, 
Linnseus,  induding  Aeheua,  F.  Cuv.).  Tribe  2.  Ordinary  Bdentata, 
The  Armadilloes  {Bcuypua,  Linnseus),  and  the  sub-genus  Chlamyphorua, 
Harlan.  The  Aard-Vark  {Oryeter^pua,  Geofficoy).  The  Ant-Eaters 
(MynMcophaga,  Linnseus).  The  Pangolins  (if ami,  Linnseus).  Tribe  S« 
The  Monotremes.  The  Behidna,  Cuv.  (Tachyglomu,  Illiger),  and  the 
Omithorhynehua,  Blumen.  (PkUypua,  Shaw). 

Order  VIL  Paehydermata.  Family  1.  Probroecidianf.  Elephanti 
{Blephaa,  Linnseus)  and  Mastodons  {Maatodon,  Cuvier).  Family  2, 
Ordinary  PachydermcUa,  ffippopotamtta  (Linn.).  The  Hogs  (Sw, 
Linnseui^  induding  Phascochseres,  F.  Cuvier,  and  Dicotyles.  Cuv.). 
Anoplotherium  (Cuv.,  extinct).  The  Rhinoceroses  (Rhiaioceroa,  LinnsBus). 
The  Damans  (Jffyrax,  Hermann).  PakBotherium  (Cuv.,  extinct). 
Lophiadon  (Cuv.,  extinct).  The  Tapirs  {Tapir,  Linnseus).  <  Family'8. 
Solipeda.    The  Horses,  ftc.  {Bquua,  Linn.). 

Order  VIIL  BuminanHa  (Pecora,  Linnseus).  a.  Ko  Horns. — ^Tha 
Camels  (Ctmnelua,  linnseus,  induding  the  Llamas,  AutJtenia,  Illiger). 
The  Mudu  {Mda^ua,  Linnseus).  h.  True  Horns  shed  periodically. — 
The  Stags  or  Deer  {Oermu,  Linnseus).  c.  Persistent  Horns. — ^The 
Giraffe  (CAsmelqpardaUf,  linnseus).  dL  Hollow  Homs.~The  Antelopes 
(AntUope),  The  Goats  {Capra,  Linnseus).  The  Sheep  (Ovia,  Linnseus). 
The  Oxen  (Boa,  linnseus). 

Order  IX.  Oetaoea,  Family  1.  Herbivorous  Cetaeea.  The  Manatees 
(Manatua,  Cuvier).  The  Dugongs  (ffalieore,  Illiger).  ByHna  (Illiger). 
Family  2.  Ordinanr  Ckiaeea,  The  Dolphins  (Delj^inua,  linn., 
induding  Ddphinua,  Cuvier,  Jklphinorhynehua,  De  Blainv.).  The  Por* 
poiMs  (Phoeana,  Cuv.),  Ddphinaptenta,  Lacdpdde ;  Byperoodon,  Lac^ 
p^de.  The  Narwhals  (Monodan,  Linnseus).  Th»  Cachalots  (Phyaeter,' 
Linnseus).  The  Whalebone  Whales  (Baloena,  Linnseus,  indudiAg 
Balcanoptera,  Lao^pMe). 

Illiger  ^1811),  in  his  'Prodromus  Systematis  Mammalium  et  Avium,' 
divided  we  Mammalia  into  II  orders,  89  fiunilies,  and  125  genera, 
most  of  which  last  are  characterised  with  great  neatness.  We  have  only 
room  for  a  mere  sketdi  of  this  system',  which  has  considerable  merit : — 

Order  L    Breeta  (Man). 

Order  IL  PoUieata,  Family  2.  QiiacKrttmana  (Apes  and  Monkeys). 
Family  8.  Phmmia  (the  Lemurs,  ftc.).  Family  4.  itfiticrolant(Tar8iers. 
Oalago,  &a).  Fsmily  5.  LeptodactyU  {Cheiromya),  Family  6.  MarafUr 
pialia  (except  the  Potoroos  and  Kangaroos). 

Order  III  SaliaUia^  Family  7.  Salientia  {Hypaiprymnua  and 
Bfalmaturua,  Potoroos  and  Kangaroos.) 

Order  IV.  PrenaiadaiUia.  Family  8.  Maeropoda  (Jerboas,  &o.). 
Family  9.  Agilia  (Myoxua,  the  Squirrele,  and  Pteromya),  Family  10. 
Mwina  (Marmots»  Hamsters,  Rats,  &o.).  Family  11.  Ounicmaria 
(Lemmings,  Eypwdcim,  fto.).  Family  12.  Palmipeda  (Bydromya  and 
Beavers).  Family  18.  AcuUataa  (Porcupines  and  Lonch^res,  or 
Bchimya).  Family  14.  ZHiplieidenlola  (Hares,  ftc.).  Family  15.  Suba'n- 
gulata  (Paca,  Agoutis,  €hiinea-Pig^  Capybara), 

Order  V.  MuUunguUUa.  Family  16.  Lamnianguia  {Syrax,  fta). 
Family  17.  JVo6oM»d0a  (Elephants).  Family  18.  iVaneomia  (Rhino- 
ceroses). Family  19.  Obeaa  (Hippopotamus).  Family  20.  NaamXa 
(Tapus).    Family  21.    Setigera  (Hogs). 

•  It  is  here  that  Cuvier  meatioBs  the  extlnet  genera  Mafoiharimm  sad 
Megahnfs,  notioing  however  the  diffBrenocs,  and  observing  that  the  former^ 
though  it  has  a  skull  very  like  the  sloths,  wants  the  oaidnes,  and  inelinss,  as  to 
the  rest  of  the  skeleton,  partly  to  the  sloths,  and  pertly  to  the  aat-eaters. 
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Order  VI.    SoUdungula.    Family  22.    (Horm,  Ac). 

Order  YII.  Biseula,  Family  28.  T^flopoda  (Camela  and  Llamaa). 
Family  24.  i>ere»i  (Qiraffe).  Family  25.  Cbprao^t  (Deer  and  Muaks). 
Family  26.    Cimcomia  (Antelopei,  Goata,  and  Oxen). 

Order  V IIL  Tardiffrada.  Family  27.  Tardigrada  (Slotha,  tridaoty- 
lona  and  bidactylona),  Sloth-Bear,  or  ProehUut. 

Order  IX.  mhdktUia.  Family  28.  dngvlaia  (Armadilloaa). 
Family  29.     VernUlinguia  (Aaid-Vark,  Ant-Eatera,  and  Pangolxna). 

Order  X.  BepUuUia,  Family  80.  Bepianlia  (MoDoiremea  and 
PamphmehUf  which  last  is  no  l£unmal,  but  a  Tortoiae). 

Order  XL  VoHianHa.  Family  31.  Dermoptera  (OdUopUkeeuB). 
Family  82.  Cheiroptera  (BaU). 

Order  XIL  FaletUata.  Family  83.  Sybterraitea  (Hedgehogi, 
Shrews,  Holee,  fta).  Family  84.  Plantigrada  (Kinkajou,  Coatis, 
Raoooon,  Glutton,  Badgers,  and  Bean).  Family  85.  Saiiguinaria 
(Fenneo,  Dogs^  Hyesnas,  Cats,  Civets,  and  Surieate).  Family  86. 
ChraeiUa  (Ichneumons,  Skunks,  Weasels,  Otters).  , 

Older  XIIL  Pinmipedia.  Family  37.  Pinnipedia  (Seals  and 
Walruses). 

Order  XIV.  NaianHa.  Family  88.  Sirewia  (Manatee,  Dugong,  and 
Bytina.)  Family  89.  Oeie  (Whalebone  Whales,  Narwhals,  Cachalots, 
Dolphins,  fto.). 

K.  De  Blainville  (1816)  divided  the  Mammif^res  into  two  sulMslasses. 
1.  The  Monodelphes,  containing  the  six  orders — Quadrwnana,  Camas- 
siers,  Edentata,  Rodentia,  Gravigrades,  and  Ongulogrades.  2.  The 
Didelphes.  AU  the  orders  of  the  Monodelphes,  with  the  exception  of 
the  fourth  and  fifth,  are  subdivided  into  the  Normal  and  Anomalous, 
and  so  is  the  sub-class  of  Didelphes,  the  Normal  forms  being  the  Car- 
nasaiers  and  Rongeurs,  and  the  Anomalous  Bckidna  (for  burrowing) 
and  OmUhorhynehut  (for  swimming).  M.  De  Blainville  observes  that 
it  may  be  that  the  Cetacea  ahonld  form  a  separate  order  or  degree  of 
organisation ;  and  that  the  Fchidnce  and  Omithorhjfnchi  may  make  a 
diBtinct  sub-class. 

In  1826  Dr.  J.  R  Gray  published  his  *  Outline  of  an  Attempt  at  the 
Disposition  of  Mammalia  into  Tribes  and  Families,  with  a  Ust  of  the 
Genera  apparently  appertaining  to  each  Tribe.'  For  the  detaOs  we 
must  refer  the  reader  to  the  <  Annals  of  Philosophy '  (voL  xxvi.),  and 
the  *  Catalogues  of  the  British  Museum.'  We  present  here  his  <  Syste- 
matio  last  of  the  Genera  of  Mammalia.'  The  indented  names  are 
synonyms  of  the  one  that  precedes  them. 


Order  L    Primates. 

Family  1.    ffominida. 
ffomo,  LinL 

Family  2.    Simiada. 

Troglodftet,  Geo01 

Pithwut^-QvLY. 

AfUhropUkeeiUf  De  Blainv. 
Simia,  Linn. 

PUheeut^  Geoff. 

Pongo,  Lao^p. 

ZopAc<ia,  G.  Fischer. 
Staxiamgaf  Gray. 

HjfUiaieM^QieafL 
ffylAatet,  niiger. 
Prtihytu,  Eschsch. 

SemnopUhecut,  F.  Cuv. 

Lariopjfga,  lUiger. 

iVosolif,  Geo£ 

PygaShrtx^Q^fOL 
CoUXtu,  piiger  (not  Dum.). 

Atelea,'QeoS. 
CercopWucue^  Buffon,  ErxL,  Gk)o£ 
Cereocdnu,  GJeoff 

Ouenion  Macaque,  Lesson. 
Maeaeut,  Lac^p. 

Meeut,  Lesson. 

Cereocebui,  Lesson  (not  Gkoff.). 

PUhex,  Hodgson. 
Inuut,  Geoff 

Moffut,  Lesson. 

Cfytujpitheeut,  Blainv. 
Silenui,  Lesson,  Gray. 
CfdadOf  Lesson,  Gray. 
(^loeep^iM^  Brisson. 

CharopithecuB,  De  Blainv. 

Sphinx,  Lesson. 

ffamadryat,  Lesson. 
Papio,  Brisson,  GeofiEl 

If orvumy  Lenon. 

Family  8.     Odndte. 

AteUi,  Geoff 
Brackytelet,  Spix. 
Enode9,  L  QeotL 


Lagothrix,  QeoK 

Oattrmargue,  Spix. 
Mffcetea,  lUiger. 

^aUor,  Geoff 

AlowUa,ljMi&p. 
Cdme,  Erxl,  Cuv. 

Sapagau  and  Sat,  Lac^p. 
CaUUhrix,  ErxL 

Saguinui,  Laodp ,  Lessen. 

Pitheeeiwue,  Lesson. 
Braehyurut,  Spix. 

Chiropotc$,  Lesson. 

Ceica^ao,  Lessoa 
PUheeia,  Deem. 

Yarkea,  lissson. 
NyoUpUhicue,  Spix. 

Aotue,  Illiger. 

Noethora,  F.  Cuv. 

Aotet,  Humb.,  Swain. 

CMrogaleua,  Vig.    and   Honif., 
Wagler  (not  Geoff). 
Jaeckue,  Geoff. 

JBapale,  Illiger. 

Mico,  Lesson. 

Aretopithecue,  Geoff 

OaUithrix,  Wagiler. 

if fdof,  Geoff 

(EdAput,  Lesson. 

Leontofiikecut,  Lesson. 

MarHema,  Mikan. 

Family  4.    Lemwridce, 

Lemur,  Linn. 

/'ronmia^  Brisson. 
PrcpUheeut,  Branett 

Maeromerui,  A.  Smith. 
Lichanotue,  Illiger. 

Pithelemur,  Lesson. 
Lorit,  Geoff 

Stenope,  Illiger. 

ArachnocAut,  Lesson. 
Microcehue  (f),  Geoff 

Mytcebtu,  Lesson. 

Scartet,  Swainson. 

Olisednu,  Lesson. 
Npeticdm,  QeoS. 


AKoMMM^  Illiger. 

Bradjflemm'f  De  Blainv. 

Oiieamg,QuT. 

Tardigradue,  Bodd. 
Psro<itcfMMff,  Bennett 

Petto,  Boem.  (T),  Lesson. 
Indri,  Geoff. 

Lickamotus,  Illiger,  Wagler. 

Indrie^QwS. 

Avakif  Jourd. 

SemmocAut,  Lesson. 
Otolienui,  Dlkrar. 

Maenpue,  G.  Fisdher. 

Ofaiago,  Cuv. 

Kkojakj  Cuv. 
Chiregedeiu,  Geoff  (not  Vig.). 

Cetmgale,  Lesson. 
Galago,QeaS. 

Myoocicebua,  Lesson. 

Microcebut,  Geoff. 
Tartiut,  Storr. 

ProemiOf  Bodd. 

Maeroiartut,  Lao^p.,  Link. 

Taraier,  Cuv. 

Cephalopachui,  Swainson. 

iTypnceftttf,  Lesson. 

Mieroceimt,  Geoff  (I) 
Okeirompt  (?),  Cuv. 

Aie-Aie,  Lac^p. 

Jkntbevioma,  Geoff. 

Mytpitkeeue,  Blainv. 

C&iromyt,  Illiger. 

Family  5.    OaleopUKeeidee, 

(hieopitheeu»,'PtJ}tiM, 
QaieoUmur,  Lesson. 
(hleopith€eut,'£emm» 

Family  6.     VetpertUianida. 

a.  PhyUottomina, 

Stwmira,  Gray. 

Aretibeut,  Leach. 
Medateue,  Leach. 

Vampyrui,  Geoff,  Leach. 

PhyUottoma,  Geoff,  Gray. 
Pteropue,  EizL 
PhyUo$tOMut,  Illiger. 

OiroUia,  Gray. 

Lophoetoma,  D'Orbig. 

Ouandira,  Gray. 

Maeroph^um,  Gray. 

PhyUopKora,  Gray. 
i  (Hoeaophaga,  Geoff. 
I  ifonop^yttttf.  Leach. 
'  Anowra,  Gray. 

Diphylla,  Spix. 

Stenoderma,  Geoff. 
'  ^nctostoina,  D'Orbig. 
t  BrackyphyUa,  Gray. 
'  Deam/oam,  Pr.  Max. 

Maeroiue,  Ghray  (not  Leach). 

Jtkinopomti,  Geoff 

Megaderma,  Geoff. 
Phyllottomue,  Illiger. 

Lavia,  Gray. 

b,  Bhinolophina. 
Ariteue,  Gray. 

Jetiophortu,  Gray  (not  Cuv.). 
lUanolophut,  Qeon. 

NoctUio,  Bechst.,  Euhl. 
ffippctideroi,  Gray. 

PhyUorhina,  Bonap. 
Asellia,  Gray. 

e.  VeepertUumHUL 

liyeteriM,  QeolSt 
Petdlia,  Gray. 
Nyctophilue,  Leach. 

BaiH>aMteUua,  Qnj 
BarhaMdlua,  Gray. 

SymOuaf  Blasius. 
P^MO^  Geoff. 

if oerofitt,  Leach, 
fiomteia,  Gray. 
VeapertUio,  Linn. 
Tnlatihte,  Gray. 
Myotit,  Ghray. 


KerivouUi,  Gray. 

Furia,  F.  Cuv.  (not  Idnn.). 

Furipterui,  Bonap. 
NataluM,  Gray, 
if  tmoptenu^  Bonap. 
CbpoecMHtt,  Bonap. 
SeoiopMbttMy  LeaclL 

VeneruevnA  Vesperugo, 
KeysL  and  Blaiiins. 

Nyetalus,  Bowditoh,  Lenon. 
NodUmia,  Qnj. 

Veeperugo,  part>  Keysl.  and 
Blasius. 
Laaiunu,  Rafin.,  Gkay. 

Atalapha,IiiSxL 

Nyctieeyx,  Wagler. 
Muriniti,  Gray. 
ffarpioeephalut,  Gray. 
NycHe^  (t),  Rafin. 
Bypexodom  (?),  Rafin. 

Top&csDftf,  Geoff 

Saeoopteryx,  Illiger. 

SaccoiairMu,  KuhL 
NoctUio,  Linn.,  Cuv. 

Oeteno,  Leach. 

Pteropue,  ErxL 
PreiboaAUa,  Spix. 
{%ii<rtNiye(erit,  Gray, 
f  taifl^oKura,  Kuhl.,  Temm. 
Uroerypiui,  Temm. 
uEUo,  Leach, 
if otta.  Gray. 
Myetadna^  Gray. 
Ohilonyctena,  Gray. 

ZoftotlMia,'  QundL 
PhyUodiek,  Gray. 
ifonitoo|M,  Leaioh  (not  F.  Cnv.). 
Oenturio,  Gray. 
Dtdtdttnis,  IV.  Max. 
P^eronofw,  Gray. 
6%Arome2e»,  Horsf. 
Nyetmommf  Geoff 

i>yfopef,  part,  Temm. 
2%yropteria,  Spix. 

T%yropterui,  Bonap. 
Moloanu,  Geoff. 

Dyeopee,  Illiger  (not  F.  Car.), 

IHnopi,  SavL 

IVntfirMia,  Blainv. 
Myopterie,  Geoff 

Myoptarua,  LeaMn. 
ifop»^),  'F.  Cuv.,' 

Pteropue,  BrisMn  (not  Beehst). 

Speetruin,  Lao^p. 
£Zei»(A«rM»ia,  Gray. 
iSipomopAcnu,  Bennett 
XaiOharpyia,  OrtLj, 
Oynopterua,  F.  Cuv. 

Paekyaoma,  I.  Geoff 
if(t)^(sra,  Temm. 
Macrogioaaua,  F.  Cuv. 

ifacro>^2os8a,  Lesson. 
Barpyia^  Illiger. 

OephtUotea,  Geoff 

(%2a<MMM,  Lesson  (f). 
OephaloUa,  Geoff,  F.  Cuv. 

^opodema,  Geoff. 
Acerodon,  Jourdan. 

Order  IL    Fsbjl 
*Normalei. 

Family  1.    Fdadee. 
▲.  Saanguinaria, 

a.  FtUna. 

Leo,  Leach,  Gray. 
5Rflrrw,  Gray. 
Lamardua,  Gray. 

Puma,  Jardine. 
Pdia,  Linn. 

(7aff«u,  Brissooi  Leasoiu 
Ohaua,  Gray. 
Cbroco^  Gray. 
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Li^ncut,  Qrmy. 

ZjfiiMio,  Jardine. 

lAfftXf  Swains. 
Oueparda,  Qray. 

CfjfnaUwnu^  Wagler. 

Oynofelit,  LesBon. 

Chiepardui,  Duveni. 

(.  ffyanini^ 

ffycenOj'Bnnoxi. 
Crocuia,  Qray. 
Croeotta,  Wagler. 

B.  Necrophoffo, 

c  Viverrina, 

ProteU$,  L  Geofil 

Oeoqfon,  Wagler. 
VtverrOt  Linn.,  Gray. 
Cfwetia,  QeoW. 
Vtmrieula,  Hodgson. 
Lkuang,  HtQler. 
PrionocUm,  Horsf.  (not  Cuv.). 
Prionodontes,  Lesson. 
GeneUa,  Cav.,  Gray. 
Galidia,  I.  Geoff. 
Oalictis,  Geoff,  (not  Bell). 

GaUdidu,  I.  Geoff. 
£(U8ari8f  Iiicht. 
MungoSf  OgUby. 
Atylax,  F,  Cut. 
lehnevmia,  I.  Geoff. 
ZotiopiM,'!.  Geoff. 
Unm,  Ho<l|g;8on. 

Metobema,  Hodgson. 
fferpettes,  Illiger, 
Manguata,  Oliyier. 
lehnevmon,  Lac^p.,  Geoff. 
'  Manrtet,  Wagler  (not  Cuv.). 
Cynictii,  Ogilby. 

Oynoputf  I.  Geoff. 
Orouarehfu,  F.  Cuv. 

Myzana  $,  Wagler. 
SwriaUa,  Desm. 
JlyzmM,  Illiger. 
HtftMgaUa,  Jouid. 
Naawmia,  Gray. 
Aretidia,  Temm. 
IeHde$,  Yalenc. 
Paguma,  Gray. 

Afnbliodon,  Jonrd. 
ParadooBunu,  F.  Cuv. 
Platytehiita,  Otto. 
Cynogale,  Gray. 
PoiamophUWf  Hiiller,  Temm. 
LamieHs,  Blainv. 
Cryptoprocta{1),  Bennett. 
BupUru  (?),  Doy^re. 

d.  Canina, 

Cuon,  Hodgson. 

Prtmavui,  Lesson. 
Caniif  Linn. 

Luput,  Swains. 

Lyeacn,  Lesson. 

SacdliM,  H.  Smith. 

Oxyglhu,  Hodgson. 

VidpieamiU,  Blainv. 
Vvlpe$,  Ray. 

Ot4^ienut,  G.  Fischer. 

Megalotis,  Illiger. 

Oalago,  Besm. 

FewMCtu,  Desm.,  Child. 
NyeUrevAeMj  Temm. 
Otoryon,  Licht^ 

Megalotis,  H.  Smith. 
Lyeacn,  Brooks. 

Oynhycma,  F.  Guv. 

0.  Musielina, 

Martet,  Cuv. 
Puiorms,  Cuv. 

^ofonia.  Keys,  and  Bias. 
ifiM<e2a>  Linn. 

Pularwu,  yaxif  Cuv.    ' 
OywMOjmgf  Qtb,j 
Viatm^  Gray. 
Zon22a^  Ghray. 
6'<i2era»  Brown. 


Braria,  Lund. 
6W(onia,  Gray. 

Oalietis,  BeU  (not  I.  Geoff). 

Hwro,  L  Geoff. 

Eraria^  Lund. 
MeUimtrat  Storr,  F.  Cuv. 

l/r»uf,  Shaw. 

Jlateliu,  Gray. 

UraUaxut^  Hodgson. 
(?u2o,  Storr. 
HdicHSf  Gray. 

Mdogale,  L  Geoff. 
Menhitis,  Cuv. 
C^tncAio,  Gray,  Lesson. 
MarpuHus,  Gray. 

T/uomitt,  part,  Licht. 
Cbnepo^tWi  Gray. 

^uMmitf,  put,  Licht 
Mydatu,  F.  Cuv. 

Mephititf  Desm. 
il  rcUmyXt  F.  Cuv. 
jlfe2ef,  Brisson. 

T(M»tf,  Cuv. 
Taxidea,  Waterh. 

Mdea,  Sabine, 
Lataxina,  Gray. 

Latax,  Gray  (not  Qloger). 
Lonfra,  Gray. 

tSaricoria,  Lesson, 
^u/ra,  Linn. 
AonyXf  Lesson. 

Aonix,  Lesson. 

Leptonix,  Lesson. 
Pteronura,  Gray. 

PteronwrMf  Lesson. 
Enhydra,  Fleming. 

Enhydris,  lecher. 

Puaa,  Oken. 

Latax,  Gloger  (not  Gray). 

Family  2.     Umdfje, 
a.  Ursina, 

Umu,  UniL 
Dania,  Gray. 
Hdarcioa,  Horsf. 
Afe^vmu,  Meyer. 

ProchUua,  Ulieer. 

Chondrwhynckia,  G.  Fischer. 
^oZorcfos,  Gray. 

I%ala88arctot,  Wiegm. 

&.  /Voeyoittna. 

Proeyon,  Storr. 

Xolor,  Tiedem. 

(^zmjanurtM,  Link. 
Naaua,  Storr. 

Ooo^i,  Lac^p. 

Campiittntf,  Link. 

e.  CercoUpHna, 

Oereotepta,  III,  Desm. 
JEin£a;ot(^  Lao^p. 
Potoi,  Cuv.,  Geoff. 
CbM(2tvoIvu/ttSy  Dum.,  Tiedem. 
Z«iii«r,  Penn. 
Urtu»,  Linn. , 
CSsinptittntfy  Link. 

<Z.  ili/tm'na. 
ilt^uriM,  F.  Cuv. 

**  Abnormales. 

Family  8.    Tatpida, 

*  Fonoru, 

a.  TcUptna. 

TcdpOf  Linn. 
ffyhmys,  Temm. 

Scalopa,  Cuv. 

Ta/poforfXy  Lesson  (not  Schinz). 
Chryioehloria,  Cuv. 

Aapalax,  WagL  (not  Oliv.). 
iljfromyetef,  Harris. 

JUUiMUter,  Waaler. 

Oondylura,  Hliger. 

Td^Mwrex,  Schinz.  (not  Lesson) 


**  AnUndatora, 

e,  Iktpaina, 

jfitpoui,  Raffles. 
CladohcUea,  F.  Cuv. 
Screxglia,  Diard. 
Oiiaorex,  Desmar. 
ffylogaUt  Temm.,  Wdgler. 

d,  Erinacina. 

diaerotcelides,  A  Smith. 

JUiinomyst  Licht. 
Sorex,  Linn. 

Pachyura,  Selys. 
Orocidvnif  Wagler. 

Sunctu,  Ehrenb. 
MyotweXfQnj, 
Cornra,  Gray. 

Amphiwrex  (No.  1),  Duvem. 
Blaria,  Gray. . 

Blarina,  Lesson. 
OtUorex  (?),  Dekay. 
Crotaaputf  Wagner. 

J?ydrof(»'ea:,  Nath.  Duvern. 

Pinalia,  Gray. 
jS!o2eno(ion((i,  Brant. 

SoUtiodon,  hoaaon. 
MyogaUct,  Fisoher. 

MygaiUf  Cuv.  (not  Fab.). 

Caprioa  a,  Wagler. 
OcUemya,  Wagler. 

MygaHna,  L  Geoff 

Caprioa  /3,  Wagler. 
(TymnttTOy  Raffles,  Lesson. 
'    Ecktnoaorex,  De  Blainv. 
Eehinopa  (?),  Martin. 
Erinaceua,  Linn. 

e.  CerUetina, 

Cenietaa,JXigor. 

CenUnea,  Desm. 

Setifer,  Cuv. 

TVnreCy  Lrc^p. 
iSWcu^iM,  L  Geoff. 

Family  4.    Macropida^ 

a.  PhaUmgiatina, 

AcrobtUea,  Deam. 

Phalangiata  fi,  Wagler. 
Petawua,  Shaw,  F.  Cuv. 

Phalangiata,  Illiger. 

Phaianger,  Lao^p. 

PHlotua,  G.  Fischer. 

Belideua,  Waterh. 
Pe/a«nf<a,  Desm. 

(S(:Aotno&a/e»,  Lesson. 
Ciucttf,  Lac^p.,  Lesson. 

Coeacoea,  Dum. 

iltluropf,  Wagler. 

OeonyXf  Temm. 

Sipalua,  G.  Fischer. 
PUheehier  (I),  F.  Cuv. 
ffepoona,  White,  Gray. 

Paeudocheirua,  Ogilby. 

Tnchoaurua,  Lesson. 

PUnoa,  Jourd. 
Dromieioy  Gray. 
Phalangtata,  Cuv. 

Baianiia,  Illiger. 
Taraipea,  G^rvais,  Gray. 
Phaacolarcioa,  De  Blainv. 

Koala,  Cuv. 
Wombatf  Knox. 

Lipwua,  Gbldf. 

Morodactylua,  Goldf. 

b,  Macropina, 

Jkndrolegua,  Temm. 
MaCTopua,  Shaw. 

Ka/ngunu,  Lac^p. 

JTioUfluUunts,  Illiger. 
Onie&o^o/ea,  Gray. 
iraZmoiantf,  Illiger  (?),  F.  Cuv. 

ThylogdU,  Gray. 

iSstoniXy  Lesson. 
OfpAraitter,  Gould. 
jPetrogale,  Gray. 

Heuropua,  Jour^l. 
Bctton^  Gray. 


Pekmdor,  Gray. 

Conoyeef,  Lesson. 
Hypaiprymmu,  lUiger. 

Poioroua,  Desm. 
LagorcketUa,  G<ra]d. 
Phaacolomya,  Geoff,  Illiger. 

TTomiatus,  Geoff 

AmbloUa,  Illiger. 

c,  Peramdina, 

Pei'ameUs,  Geoff 

Tkylacis,  Illiger,  Wagler. 

laoodon,  Geoff. 

Echymipera,  Lesson. 
PerigaUa,  Gray. 
Choeropua,  Ogilby  (?),  Gray. 

(2.  Daayurina. 

Percusyon,  Gray. 

7%y2aafiv«,  part,  Temm. 

Lycaon,  Wagler  (not  Less.). 
Dlabolua,  Gray. 

Sareophilua,  F.  Cuv. 

^y^octnus,  part,  Temm. 
Dasyuirua,  Geoff,  Temm. 
Phaacogaief  Temm. 
Antediimta,  M'Leay. 

Phaaoogaie,  part,  Waterh. 
Myrmecobiua,  Waterh. 

e,  JHdelpkina, 

IHdelphia,  Linn. 
Philander,  Brisson. 

IMicoureua,  Lesson  (?). 
Thylamya,  Gray. 

Peramya,  Lesson  (?). 
CAtroneetef,  lUigi 

Family  6.  Phoeidte, 
a.  iSf^noryncAtfio. 

Pdagiua,  F.  Cuv. 
Sttnorhynchua,  F.  Cut. 
Lepionyx,  Gray. 

5.  PAocMui 

Phoea,  Linn. 

(7a£9cqoAa^,  part,  F.  Cuv. 
Cb/ocepAoliM,  port,  F.  Cuv. 

e.  TncAecina. 

UaliehcervM,  Homsch.,  NilsoD. 
TSriciuoia,  linn. 

Odobenua,  Brisson. 

Roamarua,  SoopolL 

d.  Cyatopharincu 

Cyatojphora,  Nilson. 

Stemmaiopua,  F.  Cut. 
Morunga,  Gray. 

Maerorhiwiu,  F.  Cuv. 

iSAinopAooa,  Wagler. 

e.  OtorioTMia. 

Otarui,  Pdron. 
(Hota,  G.  Fischer. 
I      P^oityrAyneAta,  F.  Cut. 
I  Aretoeq>halua,  F.  Cuv. 

Older  IIL    Csn  (Linn.). 

♦  Ode, 

Family  1.  Baksnida, 

Balana,  Linn.,  Lac^p. 
BalcBnoptera,  Lac^p. 

Myaticetua,  Wagler. 
Catcdon,  Lao^p. 
PAysoZttf^  Lso^p. 
Phyaeter,  Linn. 

Oelttf,  Brisson. 

Family  2.  Ddphinidm^ 

DdfiMnua,  Linn. 
Tvuraio,  Gray. 
De^jvAtnorAyncAitf,  Lao^p. 
Beluga,  Gray. 
Phoccana,  Cuv.,  Gray. 
6Vamptt«,  Grav. 

QlobiocephMfu,  Lesson. 

O^M,  Wagler. 
!  Beluga,  Gray. 
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Ddphinaptenu,  Laodp. 

Jklphit,  Waglsr. 
Inia,  D'Orbign, 
Orca,  Wagler. 
HeUi'odcn^  De  Blainv. 
PlataniOa,  Gray,  Wagler. 

Suftt,  Leason. 
Monodim,  Fab.,  LinxL  (not  Sw.). 

Ceratodon,  Brisa,  lUig. 

Diodon,  Storr  (not  Linn.) 

NaruhaluSf  Lacdp. 

Ancylodon,  Illig. 

ilnamocic^,  Lesson. 
Uperoodon,  Lacdp. 

27rano<2on,  Illig. 

Nodus,  Wagler. 

Aodon,  Lesson. 
AnanareuSf  Lac^p. 
Epiodon  (?),  Bafiu. 
Cktypterua  (J),  Rafin. 

•**  Sirenict, 

Family  8.  Mcmaiidce, 

ManuOut,  Rondel,  G.  Cuv. 
Trickecua,  Linn. 
Manati,  Bodd. 

Family  4.  ffalieorida, 

Balieore,  Illig. 
Jiotmarut,  Bodd. 
Duffungus,  Tiedem. 
Dugong,  Lac^p. 

Family  5.  Bylinada. 

JtffUna,  niig. 
StelUrut,  F.  Cuv. 
JfydrodamaUs,  Retz. 

Order  IV.    Glires. 

Family  1.  Murida. 

a.  Murina. 

Aetmtfiomys,  Gray. 

Aeomyt,  I.  Geoff.,  Mss. 

^oa4ii/(om3r<>9  part»  Lesson. 
3fi<«,  Linn. 
Micrompt,  Selys. 
Metperomyft  Waterh. 
Phyllotu,  Waterh. 
Seapteromys,  Waterh. 
Cahmytf  Waterh. 

Bligmodontiaf  F.  Cny. 
Nexkia,  (3ray. 
VandeUvaia,  Qray. 
PMCudomyt,  Gray. 
OoUtndct,  Qraj, 
Zeggada,  Gray. 
ffoloehilut,  Brandt. 

SolochyH,  Lesson. 
OxymycUnu,  Waterh. 
Ahroihrix,  Waterh. 
Oncetomys,  Waterh. 
Oricetus,  Cut. 
Dmdromyif  A.  Smith. 

Phiaomyt,  Waterh. 
ffttpcUotii,  Lioht. 

Clmi^itriM,  Ogilby. 

Noiomy$,  Lenon. 
jPeroiTiMrfAtM,  Pr.  Max. 

(.  Arvicolina, 

Myttromyt,  Wagn. 

Xhombomya,  Wagn. 

Piammomyv,  Rupp.  (not  Leconte.) 

Ammomyt,  Bonap. 
MerUmet,  F.  Cut. 

Jaouhu,  Wagler. 
JSuryotit,  Brandts 

Otomy$,  F.  Cuv. 
OUmyi,  A.  Smith  (not  F.  Cut.). 
Sigmodim,  Say  and  Ord. 
Neotoma,  Say. 
^VoHoma,  Gray. 
JTumocfoR. 
J2etMro(2on>  Waterh. 
ClenodactyUu,  Gray, 
ilmeafi^^,  Leeson. 


Hypudam,  miger. 

BrachyuruSf  G.  Fischer. 
Bemiotomya,  Selys. 
Microlutf  Selys. 
Smintkua,  Nordm. 
Mynometil),  Rafin. 
MyodcM,  Pallas. 
Ltmmuif  OL  Mag.,  Cuv. 

Hypudem^  Illig. 

CimiWitf,  Wagler. 

<^.  Scuxomyna. 

Sueeomyt,  F.  Cuv. 
Heteromy$,  Deem.,  Gray. 

Dasynotvs,  Wagler. 
Dipodomys,  Gray. 

^ottor,  Linn. 
Myopoiamxu,  Comm. 

Potamys,  Larr. 

ffydromys,  part,  Geoff. 
/V6«r,  Cuv. 

OiuJo^ia,  Lacdp. 

StTnoUs,  G.  Fischer. 
OuUUnomya  (?),  Lesson. 
Jfydromya,  GJeoff. 

«.  Echimyna, 

Bcibrocoma,  Wagler. 

A&rocoma,  Waterh. 
Octodon,  Bennett. 
Psammorycta,  Poppig. 

Paammoryetits,  Lesson. 

Poiiphagomya,  F.  Cuv. 

Oryetomya,  Blainv. 
Capromyg,  Desm. 

hodonf  Say  (not  Geoff.). 
PlagiodonUi,  F.  (}uv. 

MyacUdea,  Lesson. 

Capromya,  P5ppig. 
AuUicodtu,  Temm. 
I  Loncherea,  Illig. 
Nelomyaf  Jourdain. 
£chtm,ya,  Geoff. 
PhyUamya  (?),  Lund. 
Cercomyaf  F.  Cuv. 
Daetylomyat  I.  Geoff. 
Peiromya, 

Family  2.  Hyatncidae, 

a.  Hyatricina, 

Hyatrix, 

Atherura^  F.  Cuv. 
Acantkion  (?),  F.  Cuv. 

6.  Cercolabina, 

Erethizon. 

Eretizon,  Lesson. 
Chatomya  Gray. 
Cercolabeaf  Brandt 

Coencitt,  Lac^p. 

Synetherea,  F.  Cav. 

Eucritua,  G.  Fischer. 
i%)A^^ft(nM,  F.  Cuv. 

Sphingura,  Wagler. 

c.  DctayprocUna, 
Jkuyproetfi,  Illig. 

Cldoromya,  F.  Cuv. 

Platypyga,  Illiger. 

il^u<t,  Laodp. 
Doliehotia,  Desm. 

Chloromya,  Cuv. 

itfaro,  Lesson. 
GcAogenyaf  F.  Cuv. 
Oaieopora,  Harlan. 

d.  ffydrochoerinci, 
ffydrodusnu, 

(7avia,  Klein. 

(^b&ato,  Cuv. 

Afioemaf  F.  Cuv. 
Kerodon,  F.  Cuv. 

(7a^,  Meyen. 

Family  8.    Lepoiidce. 
LepM,  Linn. 


Ounien^y  Ray. 
Lagomya,  Geoff 

Pica,  Laodp. 

OgoionOt  Link. 

Family  4.    Jerhoida:, 

ChiaiehiUa,  Gray 

Eriomya,  Liohi. 

OaUomya,  I.  Gboff 
Lagotia,  Bennett 

Z<:^^ittm,  Meyen. 

ViaccKcia,  Schlnz. 
Lagoatomuaf  Brooks. 

6.  Padetina, 

Hdamya,  F.  Cuv. 
Petie^,  Uliger. 

e.  Dipina, 

Dipua,  Linn. 
Alaeiaga,  F.  Cuv. 

Scirtitea,  Wagn. 
Jaculuaf  Erzl.  (not  Wagler). 
CferhUlua,  F.  Cuv. 

'ife}*»OfMi,  Illiger,  Wagler. 
Paammomya,  Riippell. 

d  Myoxina, 

Myoxua,  Schreb. 
GHa,  Brisson. 
Muaeardinua,  Ray. 
Graphiurua,  F.  (Juv. 
Eliomya,  Wagler. 

e.  iSSnurtna. 

^nomoTimM,  Waterh. 

AivcRCkrua,  Waterh. 
PUromya,  Cuv. 

Petawiaiua,  O,  Fischer. 
Sciuropterua,  F.  Cuv. 
iSffiurtw,  Linn. 

FuMombulua,  Lesson. 

Afocraxtw,  F.  Cuv. 
Bhinoaciurua,  Gray. 
Xerua,  Ehienb. 

Oeoaciurua,  A.  Smith. 

i%)ermofct«ru«,  Lesson. 
Tamiaa,  Illiger. 
Spermophilua^  F.  Cuv. 

Oynomya  (?),  Rafin. 

(;^t2/«t«,  PaUas. 
Arctomya,  Sohreh. 

Family  6.    AapaXacidcs. 

Spcdnx,  Guldenst 

AapcdaXf  Olivier. 

Aapaiomya,  Lazm. 

OmmatoaUrgoa,  Bias,  and  Keys. 
Siphneua,  Brandt 
Ohthonoergua,  Bias,  and  Keys. 

Lemmomya,  Lesson. 
Georyehua,  Illiger. 
Orycterua,  F.  (5uv. 
Bathyerguay  Illiger. 

ElMfiua,  G.  Fischer. 

Poaaor,  Forster. 
SaccopKorua,  KuhL 

Oeomya,  Rafin. 

Aaeomya,  Licht,  Wagler. 

PaeudoatomOf  Say. 

i>ftp{o<tomay  Say,  Richards. 

Thomom/ya,  Pr.  Max. 

Orycteromm,  Blainv. 
Ckryaomya,  Gray. 

Bathyergua,  Riippell. 

Kkizomya,  part,  RiippelL 
AplodanHa,  Richards. 

Aniaonyx  (?),  Raf. 

Baplodon,  Wagler. 
Ci^enomyt,  Blainv. 
Bhizomya,  Gray. 

NycUAepUa,  Temm. 

Aapalamya,  Gervais. 

Onler  Y.    Ukoulata. 

•  Fuixipeda. 
Ptcmra,  Linn* 


Family  1.    Bomdce,  Gray. 

a.  Bovina, 
Boa,  Linn. 

^airw,  H.  Smith. 

^iton  and  ^«&o«,  Hodgson. 
Buhalua,  H.  Smith  (not  Ogilby), 

Hodgson. 
PoSphagua,  Gray. 
Oviboa,  Blainv. 
Anoa,  Leach,  H.  Smith. 
CatcbUpaaf  Gray. 

Connochetea,  Licht 

Bm,  Forster. 
Portax,  H.  Smith. 

Boadapkua,  Blainv. 

Tragdaphvaf  Ogilby. 
Slrepaieeroa,  H.  Smith. 

CaUicpe,  Ogilby. 
Boaelaphua,  H.  Smith. 
Oryx,  Blainv.,  H.  Smith. 
Kemaa,  H.  Smith  (not  Ogilby )« 

Panlkolopa,  Hodgson. 
Aeronoiua,  H.  Smiu. 

Bubalfu,  Ogilby. 

Aleelaphtu,  Bhunv. 

Bubaiidea,  Licht 
Bamalia,  H.  Smith. 
jBgoeeruat  Desm.,  H.  Smith. 
Kobua,  A.  Smith. 
Teiracerua,  Leach. 
Certicapra,  Blainv. 

AniUope,  Ogilby. 
GazeUa,  H.  Smith,  Ogilby. 

Boreeu,  Bennett 
AfUxhpe,  Pallas,  H.  Smith. 
Saigot  Gray. 
CepfuUophorua,  H.  Smith. 

Sylvieapra,  Ogilby. 

Chimmia,  Laur. 
Madogua,  Ogilby. 

Neoiragua,  H.  Smith. 
Oreotragua 

Tragulua,  H.  Smith,  Ogilby 
Eleotragua,  Gray. 

J2(»r«nc(h  H.  Smith  (!). 

NeigoTf  Laur.  (?). 

Sylvieapra,  Of^by. 
Raphicerua  (?),  H.  Smith. 
2Va<;etoi)A«ff,  H.  Smith. 
iVemorrAeditf,  H.  Smith. 

Kemaa,  Ogilby. 
CaprieonUa,  Ogilby. 
Rupieapra,  H.  Smith. 
Aplocerua,  H.  Smith. 

AntUocapra,  paai,  Ord. 

Capra,  Ogilby. 
Dicranocerua,  H.  Smith. 

^feuamo,  Ogilby  (not  Smith). 
Capra,  lAim. 

Bircua,  Brisson. 
Benncapra,  Hodgson. 

Eemaa,  Ogilby. 

BemUragaa,  Hodgson. 
Ovia,  Linn. 

ArUa,  Brisson. 

Muanum,  Schrank. 

Ixalua  (?),  Ogilby. 
AntUocapra,  Ord. 

Masama,  Rafin. 

Ortammoa,  Rafin. 

Cktmdopardalia,  Qmelin,  lUiger. 
Oitcjpi,  Britfon,  Soop. 

e,  OameUna, 

ObmebM,  linn. 
Lamu,  Cuv. 

AwAenia,  lUiger  (not  ManhallV 

J)romedariua,  Wagler. 

d.  Jf oscAtno. 

if  oteAiM,  Linn.,  Pdkuk 
Meminna,  Grsy. 
Tragvlua,  Briasooi    Qmy    (not 
Ogilby). 

Napu,  Lesson. 

rfo^FMy  Kkin. 
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e.  Oeririna. 

MuH^faemtf  Gray. 

Siylocerut,  H.  Smith. 

Cermtlui,  De  BUinY. 

ProXf  Ogilbj. 
Coatsutf  Gray. 

SubvUa,  H.  Smith,  Lesson. 
Cariaetu,  Gray. 

AfcMdimiy  H.  Smith  (not  Rafin.)< 
CaprtoUu,  Brinon,  Gray^H.  Smith 
(not  OgUby). 

Caprea,  Ogilby. 
Cervut,  Linn, 

Elaphut,  H.  Smith. 
Axis,  H.  Smith,  Ogilby. 
Ruaa,  H.  Smith,  Hodgson. 

RttcervtUf  Hodgson. 

Hippelaphust  Gray. 
Psewdoeervut,  Hodgson. 
Panolia,  Gray. 

DamOf    Gray,  H.    Smith  (not 
Bennett). 

Ran^fer,  H.  Smith. 
TarandiUf  Gray,  Ogilby. 
ii/ces,  H.  Smith,  Ogilby. 

Family  2.    Equidte, 

EqvMiy  Linn,,  Gray. 
Aaintu,  Gray. 

**  Bellua  and  BruJUif  Linn. 

FamUy  8.    Slephantidce. 

a.  EUpKanJtina, 

Elephas,  Linn. 
LoxodmUa,  F.  Cuv. 

TapiruSf  Brisson, 
Tapir,  Zimmerman. 
Bhinocharusj  Wagler. 

e.  iStttna. 

5m,  Linn.,  F.  Cut. 
BMruaaOj  F.  Cuv. 

Poreui,  Wagler. 

^udbotetnw  (?),  Shaw. 
Xoiropotamus,  Gray. 
PkaseoeKagnu,  Cur. 

J^ureocEois  G.  IB^her. 
DicotyUt,  Cuv. 

Notopkorut,  G.  mBcher. 

d.  jR4tnocerifia. 
Bhinoeerotf  Linn. 


ffyrttXf  Henn. 
X^piira»  niiger. 
Oa/viOf  Pallas. 

e.  Mippopotaitiiaa, 
SippopoUunut,  Linn. 

Family  ^    Da^ypUUv, 

a.  ifatittia. 

AfanU,  Linn. 
Pamphraetuti  Illiger. 
PhoUdotus,  Brisson. 
Pangolinut,  Rat 
Phatiginutf  Raf. 

&.  Datypina, 

DiuypWf  Linn. 

Tolypeutety  Illiger. 

CotopAra^,  Storr. 
IkuypuB,  Linn.,  F.  Cuv. 

ArmadiUo,  Brisson. 
Tatutia,  F.  Cuv. 

Evphneltu,  Wagler. 
XenieriM,  Wagler. 
PriodanteSf  F.  Cuv. 

Pi'ionocfon,  Gray  (not  Horsf.). 

ChihnisetUf  Wagler. 
Chlamyphorutf  Harlan. 

e.  OryeUropina, 
Orycteropui,  Geofil 

(i.  Myrmecopihagiiui, 

Mfptneeophctgaf  Linn.,  Gray. 
Tamandua,  Gray,  F.  Cuv. 

UrolepieSf  Wagler. 
Cyc^o^Attnu,  Gray. 

Myrmydon,  Wagler. 

JHdaetylis,  F.  Cuv. 

e.  Omt^AorA^cAtMO. 

Platypus,  Shaw. 

Onii<Aor/ly»k;Att«,  Blum. 

/>ermtjMt,  Wiegm. 
iScAidfio,  Cuv. 

TackygUmoM,  Illiger. 

Family  5.  Bradypidtc. 

Cholcqnu,  Illiger. 

Bridypui,  F.  Cuv. 
Bradypus,  Linn.,  Illiger. 

Tai^igradtts,  Brisson. 

ArctopUheeut,  Gesner. 

AehcBfUf  F.  Cuv. 


Mr.  Swainson,  who  does  not  admit  Kan  into  the  sookwioal  drde  for 
reasons  stated  in  his '  Natural  History  and  Claseifioation  of  Quadrupeds ' 
(1836),  gives  in  the  third  part  of  his  book  an  arrangement  of '  the  Class 
ifamfialia,  aooording  to  its  natural  afiinities.'  He  makes  the  Quad' 
tumana,  the  first  order,  consist  of  the  following  families : — I,  Simiadce, 
2,  Cehidce,  8,  LemuritUe.  4,  VesperUtiofiidaf  connsting  of  Dr.  Gray's 
sub-fkmilies  JZAtno^opAtnO)  PhyllotUmina,  Pteropinoy  NoctUionma,  and 
VetpertUionina, 

The  seoond  order,  Peraf,  includes  the  families — 1,  Pelida.  2,  Mus- 
tdidce,  oonsiBting  of  the  sub-famiUea  Viverina  {Viverrina),  MuttelincB, 
and  Urtinee,    8,  JHdelphida  (Opossums),    i,  Sorecidce.    5,  Phocida^ 

The  third  order,  Cetacea,  comprehends  the  families — 1,  Sirenia 
(Herbivorous  Cetaeea).  2,  Cete,  with  the  sub-families  Deljihina  and 
BaliJtnina  (f). 

The  fourth  ordei*,  itngulaUi,  embraces — ^Tribe  1,  Pachydermet, 
Tribe  2,  Anoplotkeree,  Tribe  8,  BdenUUea,  including  the  Monoiremes. 
Tribe  4,  Buminanies  (comprehending  the  families — 1,  Bcvidtg.  2, 
AntUopieUt,  8,  Oertidau  4,  MoachicUs*  6,  (kmulopardai).  Tribe  6, 
Solipedes. 

The  fifth  order,  GUrei,  consists  of—Division  1,  Gtir€$  proper,  with 
clavicles.    Division  2|  Clavicles  rudimentary  or  none^ 

Immediately  following  the  genus  Oaeia  and  its  sub-genera  we  find 
the  '  Marsupial  Bodentia,  situation  uncertain  i  and  next  to  them  the 
family  ^Mwrwgida*  (Herbivorous  Marsupials),  formed  of  the  genera 
Malmahirvi,  ffypgijarymntu,  and  Phalangiitti,  the  latter  with  two 
sub-genera,  Petat^fttta  and  Pdmnrtu* 

The  works  of  Buffon  can  hardly  be  said  to  present  any  principle  of 
classifiaation  as  applicable  to  the  MammdUau  Pennant  indeed  gives 
what  he  calls  a  ^yvtematic  index  of  the  geneia,  species,  and  varieties, 
and  divides  the  Quadrupeds  inte  two  grand  divisions  (the  first  without 
a  name,  and  including: — 1>  Horse;  2,  Ox;  8,  Sheep;  4,  Goat;  5, 
Giraffe;  6,  Antelope;  7,  Deer;  8,  Musk;  9,  Camel;  10,  Hog;  11, 
lUiinooeros;  12|  Hippopotame;  13,  Tapir;  14,  Elephant,  as  generic 


appellations :  and  the  second  grand  division,  with  the  name  of  Digi- 
tated Quadruped^,  including  the  genera  (Section  1)— 15,  Ape;  16, 
Macauco;  (Section  2)^17,  Dog;  18,  Hyaana;  19,  Cat;  20,  Bear; 
21,  Badger;  22,  Opossum;  28,  Weasel;  24,  Otter;  (Section  8)— 25, 
Cavy;  26,  Hare;  27,  Beaver;  28,  Porcupine;  29,  Marmot;  80, 
Squirrel;  81,  Jerboa;  82,  Rat;  83,  Shrew;  84,  Mole;  85, Hedgehog; 
86,  Sloth;  87,  Armadillo ;  88,  Manis;  89,  Ant-Eater;  40,  Walrus^ 
41,  Seal;  42,Manati;  48,  Bat);  but  this  catalogue  can  hardly  be 
called  systematic.  In  his  later  editions  he  formed  bis  catalogue  into 
a  more  complete  '  Method,'  with  four  grand  divisions : — 1,  Hoofed 
Quadrupeds;  2,  Digitated;  8,  Pinnated;  4,  Winged;  but  his  work 
will  always  be  consulted  more  for  the  natural  history  of  the  '  Quad* 
rupeds '  there  treated  of  than  for  their  arrangement 

For  further  information  the  reader  must  consult  the  works  of 
Pallas,  Allamand,  Schreber,  Shaw,  Marcgrave,  Catesby,  Hernandez, 
D'Azara,  Sonnerat,  Steller,  Sparrman,  Le  Yaillant,  Bruce,  Barrow, 
Burohell,  Humboldt,  Peron,  Lesueur,  Fischer,  Lesson,  RUppell,  Smith, 
Richardson,  Bennett^  Bell,  Owen,  Ogilby,  Sykes,  Darwin,  and  a  host  of 
others,  who  have  enriched  the  subject  by  their  vnitings  or  the  obser* 
vations  which  they  have  made  in  their  travels. 

MAMMARY  GLANDS,  LACTEAL  GLANDS,  or  MAMM^,  are 
oi^gans  of  considerable  interest  from  their  occurring  only  in  that 
important  class  of  animals  to  which  they  give  a  name  [Maiocalia], 
and  whose  greatest  peculiarity  is  that^  while  young,  their  food  is  the 
milk  secreted  by  the  mammary  gland  of  their  mother. 

The  number  of  mammary  glands  varies  in  different  animals.  They 
are  composed  of  ramified  duets  which  open  on  Uie  surface  of  a  nipple 
or  teat  by  a  veiy  minute  orifice.  In  some  animals,  as  ruminants, 
there  is  but  one  orifice  at  the  extremity  of  each  nipple ;  in  others,  and 
in  man,  there  are  several.  Each  orifice  leads  into  a  fine  canal,  which 
however  soon  dilates,  and  ramifies  with  irregular  and  tortuous  branches 
in  the  substance  of  the  breast  or  uddor.  Each  branch  has  either  a 
simple  closed  extremity  or  terminates  in  a  minute  ceUule,  and  nume- 
rous capillazy  blood-vessels  ramify  on  their  walls  and  secrete  the 
milk  into  them.  When  the  mouth  of  the  young  animal,  by  the  action 
of  sucking,  produces  a  partial  vacuum  over  the  nipple,  the  weight  of 
the  surrounding  medium  presses  lightly  and  equally  upon  the  surface 
of  the  breast  or  udder,  and  propels  the  milk  from  the  ducts  in  minute 
and  gentle  streams. 

With  respect  to  their  structure,  the  lacteal  glands,  in  all  essential 
particulars  completely  correspond  with  the  laiger  racemose  glands, 
for  instance,  the  parotid  and  the  pancreas.  Each  gland  consists  of  15, 
24,  or  more  irregular  fiattened  lobes,  \*'  to  1"  wide,  with  a  rounded, 
angular  outline,  which,  although  their  cavities  are  quite  distinct  from 
each  other,  cannot  externally  always  be  definitely  separated.  Each  is 
composed  of  a  certain  number  of  smaller  and  smaUest  lobules,  and 
these  lastly  of  gland-vesicles.  The  latter  are  rounded  or  pyriform, 
0-05'"— -0-07"'  in  sise,  with  a  distinct  constriction  between  them  and 
the  smallest  excretory  duct,  as  for  instance  in  the  small  mucous 
glands,  and  as  everywhere  else  are  formed  of  a  structureleas  membrane 
and  tesselated  epithelium,  which  at  the  time  of  lactation  undergoes 
peculiar  metamorphosesi  All  these  glandular  elements  are  surrounded 
by  dense  white  connective  tissue,  ^urticularly  abundant  between  the 
gland  vesicles  and  smaller  lobules,  and  are  united  into  a  compact  laxge 
glandular  mass,  which  is  ultimately  covered  by  a  quantity  of  adipose 
tissue,  or  in  part  by  the  skin.  The  lacteal  glands  are  properly 
speaking  not  simple  glands,  but  like  the  lachrymal,  aggregations  of 
tnese.  From  each  glandular  lobe  by  the  coalescence  ofuie  excretory 
ducts  of  the  smaller  and  larger  lobules,  there  ultimately  proceeds  a 
shorter  or  longer  duct,  1'" — 2"*  in  diameter,  the  lacteal  duct  or 
canal  (ductus  lactiferus  or  galactopliorus),  which  running  towards 
the  nipple  dilates  beneath  the  areola  into  an  elongated  sacculus, 
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wide,  the  lacteal  sac  or  receptacle  (sacculus  or  sinus  lacti 
ferus),  afterwards  contracting  to  \"'  or  }'"  it  bends  round  into  the 
nipple,  and  ultimately  opens  at  its  apex,  in  an  independent  orifice, 
not|  more  than  }'" — ^"'  in  diameter,  between  the  paplllss  that  exist 
in  that  situation.  All  these  excretory  ducts,  besides  an  epithelium, 
which  in  the  laigeet  of  them  presents  cylindrical  cells  0*006"' — 0*001"' 
long,  and  in  the  finer  ramifications  rounded  polygonal  smaller  cells, 
and  a  homogeneous  layer  beneath  them,  also  possess  a  white  dense 
fibrous  membrane  longitudinally  plicated  in  the  larger  canals,  in  which 
hitherto  no  muscular  fibres  have  been  discovered,  noUiingbut  a 
nucleated  longitudinally  fibrous  connective  tissue,  with  fine  elastic 
fibres.  Heule  however  more  'recently  thinks  that  he  has  noticed 
longitudinal  muscles  in  the  lacteal  ducts ;  not  those  of  the  nipple,  but 
more  deeply  within  the  gland. 

The  nipple  (mamilla)  and  the  areola  present  numerous  smooth 
musoles  to  which  the  contractibility  of  those  parts  is  owing.  The 
bloodveasels  of  the  lacteal  glands  are  numerous,  and  surround 
the  gland-vesicles  with  a  rather  close  plexus  of  capillariea  The 
veins  in  the  areola  constitute  a  drole  which  is  not  always  quite 
complete.  The  lymphatics  are  equally  abundant  in  the  skin  covering 
the  gland,  whilst  in  the  gland  itself  they  have  not  yet  been  demon- 
strated. The  nerves  of  the  skin  covering  the  mamma  are  derived  from 
the  supraclavicular  nerves,  and  the  cutaneous  branches  of  the  second, 
third,  and  fourth  interoostals.  In  the  interior  of  the  gUmd  no  other 
nerves  can  be  traced  than  a  few  fine  twigs  accompanying  the  vessels^ 
whose  teimination  is  unknown. 


M 


MAMMARY  GLA)7DS. 


MAN. 


The  lacteal  gland  in  ita  development  follows  the  aame  oonne  as 
the  other  cutaneous  glands,  and  is,  according  to  Langer,  originallj 
nothing  but  a  solid  papillaxy  projection  of  the  mucous  layer  of 
the  epidermis,  which  is  invested  by  a  layer  of  denser  dermal 
tissue.  In  the  sixth  to  the  seventh  month  it  throws  out  a  certain 
number  of  buds,  and  in  this  way  arise  the  first  rudiments  of  the 
subsequent  lobes.  These  are,  at  first,  nothing  but  minute  pyri- 
form  or  flask'Shaped  processes  of  the  common  rudiment  of  the 
gland,  which  do  not  separate  from  each  other  until  towards  the 
end  of  foetal  life,  at  whidi  time  they  open  externally;  whilst  at  the 
same  time  rounded  or  elongated  buds  begin  to  appear  at  their  ends, 
which  at  this  time  are  also  solid.  At  the  period  of  birth  the  gland 
measures  from  1^'' — ^"\  ^i^d  already  distinctly  exhibits  a  certain 
number  (12 — 16)  of  divisions,  of  which  the  internal  still  approximate. 
The  rudimentary  papillso  in  fiu!t  have  either  simple  flask-like  ends,  or 
terminate  in  two  or  three  sinuosities ;  whilst  the  others  are  in  con- 
nection with  a  greater  number.  The  excretory  duct  of  each  of  these 
rudimentary  lobules,  which  is  either  simple  or  possesses  two  or  three 
branches,  is  composed  of  a  fibrous  membrane  of  immature  nucleated 
connective  tissue,  and  an  epithelium  of  small  cylindrical  cells,  and  is 
manifestly  hollow ;  whilst  the  dilated  ends,  whioi  cannot  in  this  case, 
any  more  than  in  other  glands  in  the  process  of  dev^elopment,  at  this 
time  be  termed  terminal  veeides,  are  still  solid ;  being  wholly  com* 
posed,  besides  the  fibrous  tunic  continued  upon  them,  from  the  ducts 
of  minute  nucleated  cells.  From  this  very  simple  form  the  latter  one 
is  thus  developed ;  by  the  long-continued  germination  of  the  primary 
and  subsequently-formed  davate  ends,  and  their  simultaneous  exca- 
vation, a  much-brancbed  duct,  beset  in  its  ofisets  with  whole  groups 
of  hollow  gland-vesicles,  is  at  last  formed. 

At  the  commencement  of  prognancy  the  mammary  gland,  which  up 
to  the  period  of  puberty  haid  been  but  little  developed,  enlai^ges ;  its 
increase  of  size  keeps  pace  with  the  progress  of  gestation,  and  before 
its  termination  a  thin  serous  milky  fluid  beeins  to  be  secreted. 
Directly  after  parturition  the  quantity  of  milk  increases,  and  it 
becomes  more  thick  and  rich,  combining  in  itself  all  the  best  prin- 
ciples for  the  nourishment  of  the  voung  animaL  It  continues  to 
flow  for  a  length  of  time  proportioned  to  the  age  at  which  the 
young  animal  can  seek  its  own  food,  and  then  gradually  sub- 
siding, the  gland  decreases  to  the  same  size  which  it  had  before 
pregnancy. 

The  MUk,  the  secretion  of  the  mammary  glands,  consists  of  a  fluid, 
the  milk-plasma,  and  innumerable  spherical  opaque  corpuscles,  with 
the  brilliant  aspect  of  fat-drops  suspended  in  it.  These  corpuscles — 
the  milk-globules— vary  in  sisee  from  immeasurable  minuteness  up  to 
0*001 ''' — 0*002'",  and  more,  and  most  probably  do  not  consist  of  the 
fatty  part  of  the  milk  alone,  but  have  also  a  delicate  investment  of 
casein,  and  it  is  to  them  that  the  whiteness  of  the  mUk  is  owing. 
With  respect  to  the  foimation  of  the  milk,  it  is  to  be  remarked  that, 
except  at  the  periods  of  lactation  and  pregnancy,  the  glands  contain 
nothing  but  a  small  quantity  of  ydlowish  viscid  mucus,  with  a  certain 
number  of  epithelial  cells,  and  are  lined  up  to  their  extremities  by  an 
epithdium,  which  in  that  situation  is  tesselated,  but  externally  is  more 
oylindrioaL  With  conception  this  state  of  things  is  altered.  The  cells 
of  tiie  gland-vesicles  begin  to  develop,  at  first  a  little,  and  subse- 
quently more  and  more  fiitty  matter  within  them,  and  to  enlai^,  so 
as  to  fill  the  terminal  vesicles.  To  this  is  added,  before  the  end  of 
pregnancy,  a  new  formation  of  fat,  containing  cells  in  them,  by  which 
the  older  cells  are  forced  into  lactiferous  ducts,  which  they  gradually 
fiH  Thus  it  happens,  that  although  a  true  secretion  is  not  at  that 
time  set  up,  still  in  the  latter  half  of  pregnancy  a  few  drops  of  fluid 
may  be  expressed  from  the  gland,  whidi,  as  is  shown  by  its  yellow 
colour,  is  not  milk,  but  neveruieless  contains  a  certain  number  of  fat- 
globules  from  the  more  or  less  disintegrated  fatty  cells,  exactly  resem- 
bling the  subsequent  milk-globules,  and  also  contains  such  cells  either 
with  or  without  a  tunic,  the  so-termed  colostrum  corpuscles.  On  the 
commencement  of  lactation  after  parturition  the  cell-formation  in  the 
gUmd-veaicleB  proceeds  with  excessive  energy,  in  consequence  of  which 
the  secretion  collected  in  the  lactiferous  ducts  and  gland-vesicles  is 
evacuated  as  the  oolostrum  or  immature  milk,  the  true  milk  taking 
its  place.  The  latter  in  the  extremities  of  the  gland  consists  only  of 
some  fluid  and  cells  entirely  filled  with  faVglobules,  which  sometimes 
occupy  the  gland-vesicles  alone^  sometimes  associated  with  pale 
epithelial  ceUs,  which  however  always  contain  more  or  lees  fa^  and 
originate  either  in  a  free  oell-fonnation  or  from  epithelial  cells,  in  a 
way  analogous  to  that  in  which  the  cutaneous  sebaceous  matter  is 
formed,  by  their  continued  multiplication.  These  cells,  which  Kolliker 
designates  as  milk-cells,  break  up  so  soon  as  they  reach  the  lactiferous 
ducts  into  their  elements,  the  milk-globules,  the  membrane,  and  for 
the  most  part  also  the  nucleus,  disappearing  without  a  vestige  being 
lefb>  so  that  the  milk  when  secreted  usually  presents  no  indication  of 
its  mode  of  origin.  At  most  there  occur  in  it  a  very  few  larger  or 
smaller  aggregations  of  milk-globules,  which  from  their  similarity  to 
thoae  met  with  in  the  oolostrum  may  likewise  be  termed  colostrum 
corpusdet.  The  secretion  of  the  miUc  therefore  depends  essentially 
upon  a  fonnation  of  fluid  and  frKUoontaining  cells  in  the  ^and-vesioles, 
and  oonseqaently  falls  into  the  category  ^  those  secretioiis  into  the 
oompoiition  of  which  morphological  elements  enter ;  above  all  to  the 
fittty  secretions^  such  as  the  cutaneous  sebaceous  matter,  in  which  cells 


of  a  precisely  similar  kind  occur  to  those  met  with  in  the  gland-vciisdcai 
of  the  lacteal  glands  and  in  the  colostrum. 

(Kolliker,  Manual  of  Human  Histology,) 

MAMMEA,  a  genus  of  Plants  belonging  to  the  natural  or^ 
Gultifera,  It  has  two  dedduous  equal  sepals ;  4  or  6  petals,  ooriaceoas: 
somewhat  equal,  and  deciduous ;  stametis  distinct,  or  slightly  umted 
at  the  base,  indefinite,  dedduous ;  filaments  short ;  anthers  adasv. 
2-celled,  opening  longitudinally ;  ovary  4-celled ;  ovule  solitary,  erect ; 
style  short;  stigma  4-lobed,  with  emai-ginate  lobes ;  fruit  pointed  bj 
the  remains  of  the  style,  with  a  hard  putamen  and  fleshy  lind ;  4-  ca* 
by  abortion  2-  or  8-celled ;  seeds  thick  and  large. 

M.  Americana,  or  the  American  Mammee-tree,  the  only  spedes  pf 
this  genus,  forms  a  handsome  tree  with  a  spreading  elegant  he&j, 
which  is  compared  with  that  of  a  MagnoUa.  The  flowers  are  odorifer- 
ous, and  employed  as  an  aromatic  addition  to  liqueurs  called  Ban  aztC 
Crdme  des  Creoles  in  some  of  the  West  India  Islands.  The  fruit  xa 
large  and  has  a  double  rind,  of  which  the  outer  is  thick  and  leaihetj  ; 
the  inner  one  is  thin  and  bitter,  and  contains  the  pulp  cloe^y  adbe.- 
ing  to  it,  which  is  of  a  yellow  apricot-colour,  whence  it  is  aometimes 
caBed  Abricot  de  Saint  Domingue.  This  pulp  has  a  pleasant  bat 
peculiar  taste  with  an  aromatic  smell ;  it  may  be  eaten  raw,  or  est 
m  slices,  with  wine  or  sugar ;  or  cooked,  which  depiivea  it  of  its 
gummy  portion.  It  is  also  preserved  in  wine  sweetened  with  aogar, 
or  in  brandv.  (Labai)  The  fruit  is  considered  nourishing  and 
pectoral,  and  is  much  esteemed  in  America.  The  bark  abounds  in  a 
strong  resinous  gpim,  used  by  the  negroes  for  extracting  chigoes  from 
their  feet  A  bath  of  the  bark  renders  the  soles  of  the  feet  like 
Mangrove  bark.  Attempts  have  been  made  to  cultivate  it  in  stofes 
in  thu  country.  According  to  Sweet,  it  grows  fredy  ip  aandy  loam; 
and  ripened  cuttings,  with  the  leaves  not  shortened,  n>ot  in  sand  under 
a  hand-glass  in  heat. 

MAMMELLI'PORA.  Bronn  proposes  this  name  instead  of  Xyiuso- 
rea.  Lam.,  for  a  genus  of  Fossil  Zoophyte,  analogous  to  ^fcyomas. 
[Ltmnorea.] 

MAMMOTH,  a  term  employed  to  designate  the  Fosail  Elephant 
The  name  has  been  erroneously  applied  sometimes  to  the  MastodoiL 

[ELEPHA.MT.] 

MAN,  the  highest  being  in  the  animal  series.  Althougjh  attempts 
have  been  often  made  to  establish  a  dose  affinity  between  man  and 
the  highest  forms  of  Mammalia,  the  most  recent  vmters  on  the 
structure  of  the  higher  forms  of  animals  are  inclined  to  place  him 
not  only  as  a  spedesand  genus  distinct  from  all  others,  but  as  occupy- 
ing a  podtion  of  ordinal  value.  Thus  Professor  Owen  says^  "  Man  is 
the  sole  spedes  of  his  genus,  the  sole  representative  of  hia  order." 

The  study  of  man  may  be  pursued  under  three  different  heads. 
Thus  we  may  examine  the  structure  of  the  organs  of  his  body  and 
the  functions  they  perform,  and  this  constitutes  the  sdenoes  of  Human 
Anatomy  and  Physiology.  We  may  also  compare  his  structure  with 
that  of  the  lower  animals  from  a  Ecological  point  of  view,  using  our 
anatomical  and  phydological  knowledge  for  this  purpose.  This  ia 
called  the  sdence  of  Anthropology.  In  the  third  place  we  may  study 
him  in  Ins  relations  to  himself,  and  condder  the  varieties  he  presents. 
This  constitutes  the  sdence  of  Ethnology.  All  these  departments  of 
sdence  are  contemplated  in  the  natural  historv  of  man. 

In  this  work  the  anatomy  and  phydology  of  man  are  treated  under 
the  various  separate  heads  of  the  organs  and  functions  of  man.  In  the 
present  article  we  address  ourselves  to  the  prindpal  features  of  the 
sciences  of  Anthropology  and  Ethnology.  The  following  apothegnu 
by  Dr.  Robert  Gk>rdon  Latham,  to  whom  the  science  of  ethnology 
is  deeply  indebted,  will  present  to  the  reader  a  view  of  the  object 
and  range  of  these  sdenoes : — 

1.  The  natural  history  of  man  is  chiefly  divided  between  two  sub- 
jects— Anthropology  and  Ethnology. 

2.  Anthropology  determines  the  relations  of  man  to  the  other 
Maanmalia. 

8.  Ethnology  the  rd&tions  of  the  different  varieties  of  mankind 
to  eadi  other. 

4.  Anthropology  is  mora  immediately  oonnected  with  zoology; 
ethnology  with  history. 

5.  WhUst  history  represents  the  actions  of  men  as  determined  by 
moral,  ethnology  ascertains  the  effects  of  phydcal  influences. 

6.  Historv  collects  its  fisots  from  testimony,  and  ethnology  does 
the  same;  but  ethnology  deals  with  problems  upon  which  history 
is  silent,  by  aiguing  backwards,  from  effect  to  cause. 

7.  This  throws  the  arena  of  the  ethnologist  into  an  earlier 
period  of  the  world's  history  than  that  of  the  proper  historian.s 

8.  It  is  the  method  of  aiguing  from  effect  to  cause  ^di 
gives  to  ethnology  its  sdentific  in  oppodtion  to  its  literary  as^ ; 
placing  it^  thereby,  in  the  same  category  with  geology,  as  a  pa>on- 
tologi^  science.  Hence  it  is  the  sdence  of  a  method — a  metho<  hy 
whidi  inference  does  the  work  of  testimony.  Furthermore,  ethnc^^ 
is  history  in  respect  to  its  results ;  geology  in  respect  to  ita  metlpd- 
And  in  the  same  way  that  geology  has  its  loologica],  phydologid, 
and  such  other  aspects  as  constitute  it  a  mixed  science^  ethnology  «s 
them  also. 

9.  The  chief  ethnological  problems  are  those  connected  with  -^ 
1,  the  unity ;  2,  the  geographioal  origin ;  3,  the  antiquity ;  4,  the 
future  destination  upon  earth  of  man. 
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10.  Ethnologieal  facts  are  phynoal  or  moral— physical,  as  when  we 
determine  a  olaae  from  the  oolonr  of  the  skin ;  moral,  as  when  we 
determine  one  from  the  purity  or  impmity  of  the  habits. 

11.  Moral  oharaoteristice  are  either  philological  (that  is,  connected 
with  the  language),  or  non-philological  (that  is,  not  so  connected). 

12.  A  protoplast  is  an  organised  individual,  capable  (either  singly 
or  as  one  of  a  pair)  of  propagating  individuals ;  itself  having  been 
propagated  by  no  such  previous  individual  or  pair. 

18.  Hence,  a  species  is  a  class  of  individuals,  each  of  which  is 
hypothetically  ooniddered  te  be  the  descendant  of  the  same  protoplast, 
or  of  the  same  pair  of  protoplasts. 

14.  A  variety  is  a  class  of  individuals,  each  belonging  to  the 
same  species,  but  each  differing  from  other  individuals  of  the  same 
species  in  points  wherein  they  agree  amongst  each  other. 

15.  A  race  is  a  dass  of  individuals  concerning  which  there  are 
doubto  as  to  whether  they  constitute  a  separate  species  or  a  variety 
of  a  recognised  one. 

Two  interesting  questions  arise  out  of  the  study  of  man's  relation 
to  the  lower  animals,  and  the  differences  he  presente  in  various  parte 
of  the  world  The  first  is  his  distiaotness  as  a  species  from  all  the 
lower  animals;  and  the  second,  the  specific  unity  of  all  men.  In 
pointing  out  the  structural  differences  between  man  and  the  lower 
animals,  we  shall  find  conclusive  evidence  of  his  specific  distinctness 
from  the  highest  forms  of  Mamm€Uia,  The  second  question  has  been 
put  in  the  following  form  by  an  eloquent  writer : — "  Does  the  Bosjes- 
man,  who  lives  in  holes  and  caves,  and  devours  ante'  eggs,  locuste, 
and  snakes,  belong  to  the  same  'spedes  as  the  men  who  luxuriated  in 
the  hanging  gardens  of  Babylon  —  or  walked  the  olive-grove  of 
Academe — or  sat  enthroned  in  the  imperial  homes  of  the  Cflesars — or 
reposed  in  the  marble  palaces  of  the  Adriatic — or  held  sumptuous 
festivals  in  the  gay  salons  of  Versailles  ?  Can  the  grovelling  Wawa, 
prostrate  before  his  fetish,  daim  a  community  of  origin  with  those 
whose  religious  sentimente  inspired  them  to  pile  uie  prodigious 
temples  of  Thebes  and  Memphis— to  carve  the  friezes  of  tne  Parthe- 
non— or  to  raise  the  heaven-pointed  arches  of  Cologne  ?  That  Ignorant 
Ibo,  muttering  his  all  but  inarticulate  prayer — is  he  of  the  same 
ultimate  ancestry  as  those  who  sang  deathless  strains  in  honour  of 
Olympian  Jove  or  of  Pallas  Athen^----or  of  those  who,  in  a  purer 
worship,  are  chanting  their  ^orious  hymns  or  solemn  litanies  in  the 
churches  of  Christendom  ?  That  Alfouro  woman,  with  her  flattened 
face,  transverse  nostrils,  thick  lips,  wide  mouth,  projecting  teeth,  eyes 
half-closed  by  the  loose  swollen  upper  eyelids,  ears  circular,  pendulqus, 
and  flapping,  the  hue  of  her  skm  of  a  smoky  black,  and  (by  way  of^ 
ornament  f)  the  septum  of  her  nose  pierced  with  a  round  stick  some 
inches  long — is  she  of  the  same  original  parentage  as  those  whose 
transoendant  and  perilous  beauty  brought  unnumbered  woes  on  the 
people  of  andent  story,  convulsed  kingdoms,  entranced  poets,  and 
maoe  scholars  and  sages  forget  their  wisdom!  Did  they  all  spring 
from  one  common  mother  1  Were  Helen  of  Qreece,  and  Cleopatra  of 
Egypt,  and  Joanna  of  Arragon,  and  Rosamond  of  England,  and  Mazy 
of  Scotland,  and  the  Elolses,  and  Lauras,  and  lanthes — were  all  these, 
and  our  poor  Alfouro,  daughters  of  her  who  was  fairer  than  any  of 
them — ^Eve  ?  The  Quaigua,  or  Saboo,  whose  language  is  described  as 
consisting  of  certain  snapping,  hissing,  grunting  sounds — all  more  or 
less  nasal — ^is  he  too  of  the  same  descent  as  those  whose  eloquent 
voices  "  fohnined  over  Qreece,'  or  shook  the  forum  of  Rome — or  as 
that  saint  and  father  of  the  church  sumamed  the  '  golden-mouthed' — 
or  as  those  whose  accente  have  thrilled  all  hearts  with  indignation,  or 
melted  them  with  pity  and  ruth,  in  the  time-honoured  halls  of 
Westminster  ?" 

We  shall  find  as  we  proceed  that  the  evidence  of  relation  of  structure 
is  so  strong,  and  of  descent  fh>m  a  common  pair  so  evident^  that  we 
cannot  but  answer  this  question  in  the  affirmative. 

We  shall  first  speak  of  the  bony  or  osseous  structure  of  man,  refer- 
ring the  reader  to  the  articles  Chimpanzee,  Locomotion  in  Animai^ 
and  Skeleton,  for  illustrations  of  the  various  pointe  of  structure 
spoken  of,  and  also  for  comparison  with  the  lower  animals. 

In  every  part  of  the  human  frame  we  find  adaptetions  to  the  erect 
attitude,  the  most  peculiar  characteristic  of  mankind.  Ezamimng  the 
skeleton,  we  find  that  the  two  condyles,  or  articulating  surfaces  of  the 
oodput,  by  which  the  skull  is  connected  with  the  spine,  are  so  placed 
on  each  side,  that  a  vertical  line  passing  through  the  centre  of  gravity 
of  the  head  would  fall  almost  exactiy  between  them  and  on  the  top 
of  the  spine.  The  condyles  are  not  placed  at  the  very  centre  of  the 
hose  of  the  skull,  but  just  behind  it,  so  as  to  compensate  in  some 
measure  for  the  greater  specific  gravity  of  the  pestonor  part  of  the 
head,  which  is  composed  chiefly  of  thick  heavy  bone  and  brain,  while 
the  anterior  is  formed  in  part  bv  the  light  bones  of  the  face,  and 
contains  numerous  cavities.  StiU  however  there  is  a  slight  preponder- 
ance in  front  of  the  condyles,  which,  when  the  head  is  not  held  up  by 
some  external  force,  tendia  to  cany  it  forwards  and  downwardsj,  as  we 
may  see  in  persoos  falling  asleep  in  the  erect  posture.  But  the  musdes 
attached  to  the  back  of  the  head  are  far  luger  and  more  numerous, 
as  well  as  more  convenientiy  arranged  for  the  full  exerdse  of  their 
power,  than  those  in  front  of  the  condyles ;  and  the  effort  required  of 
them  to  hold  up  the  head  is  so  slight,  that  it  may  be  made  throughout 
the  day  without  producing  fiitigue. 
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The  Burfiwes  of  these  condvles  moreover  have  a  hoiuEontal  direction, 
(when  the  head  is  hdd  upright),  and  thus  the  weight  of  the  skull  fidls 
vertically  upon  them  and  the  top  of  the  vertebral  column.  Comparing 
with  these  arrangemente  the  position  and  direction  of  the  oocipitiS 
condyles  in  other  Mcmmalia,  we  find  that  in  the  latter  they  are  placed 
much  nearer  the  back  of  the  head,  and  that  their  plane  is  more  oblique. 
Thus,  if  a  line  be  drawn  in  the  median  plane  along  the  base  of  a 
human  skull,  the  foramen  magnum  and  occipital  condyles  will  be  found 
immediately  behind  the  point  at  which  that  line  is  bisected ;  while  in 
the  chimpuizee  (in  which  also  the  condyles  are  proportionally  smaller) 
the  same  parts  are  placed  in  the  middle  of  the  posterior  third  of  a  line 
similarly  drawn,  and  in  other  animals  are  still  fartiier  back.  Hence 
there  is  in  all  animals  a  greater  proportion  of  the  weight  of  the  head 
ixi  front  of  the  vertebral  column  than  there  is  in  man;  and  all  the 

garte  anterior  to  the  condyles  are  proportionally  shorter  in  man  than 
1  other  MafnmaUOf  In  which  the  jaws,  the  bony  palate,  the  basilar 
part  of  the  ocdpital  bone,  and  the  pet3X)us  portions  of  the  temporal, 
are  always  long  and  laige. 

Besides  being  placed  so  far  behind  the  centre  of  granty  of  the  head, 
the  condyles  of  other  Mcanmdlia  are  directed  more  obliquely  down- 
wards than  those  of  man ;  so  that,  if  the  head  were  supported  on  the 
top  of  a  vertical  colunm,  ite  weight  (even  if  it  fell  entirely  upon  the 
condyles)  would  press  on  an  inclined  plane,  and  constantlv  tend  to 
carry  the  head  forwards  and  downwards.  The  degree  of  obliquity  in 
the  direction  of  the  condyles  varies  in  'different  animds.  It  may  be 
nearly  estimated  by  the  angle  formed  by  two  lines,  one  of  which  is 
drawn  in  the  plane  of  the  occipital  foramen,  and  the  other  from  ite 

gosterior  edge  to  the  lower  mai^  of  the  orbit  This  angle  is  of  8* 
1  man,  and  of  87**  in  the  orang-outan ;  but  in  the  horse  it  is  90",  the 
plane  of  the  foramen  being  vertical.  If  therefore  the  natural  posture 
of  man  were  horizontal,  he  would  in  this  respect  be  circumstanced 
Uke  the  horse,  for  the  plane  of  his  condyles,  which  is  nearly  horizontal 
in  the  upright  position,  would  then  be  vertical ;  the  head,  instead  of 
being  nearly  balanced  on  the  top  of  the  column,  would  hang  at  the 
end  of  the  neck,  and  ite  whole  weight  would  have  to  be  suppported 
by  some  external  and  constantly-acting  power.  But  for  this  there  is 
ndther  in  the  skdeton  nor  in  the  muscular  system  of  man  any  ade- 
quate^ jprovision.  In  other  Mammalia  the  head  is  maintained  in  auch 
a  position  by  a  strong  and  thick  ligament  (ligamentum  nuchas),  which 
passes  from  the  spines  of  the  cervical  and  dorsal  vertebrae  to  the  most 
prominent  part  of  the  occiput,  but  of  which  in  man  there  is  little  or 
no  trace.  In  the  horizontal  podtion  therefore  he  would  have  the 
heaviest  head,  with  the  least  power  of  supporting  it. 

The  position  of  the  face  immediately  beneath  the  brain,  so  that  ite 
fit>nt  is  nearly  in  the  same  plane  as  the  forehead,  is  peculiarly  charac- 
teristic of  man ;  for  the  crania  of  the  chimpanzee  and  orang,  which 
approach  nearest  to  that  of  man,  are  altogether  posterior  to  and  not 
above  the  face.  This  form,  at  the  same  time  that  it  remarkably 
distinguishes  the  human  from  the  brute  features,  is  exactly  adapted 
to  the  erect  attitude.  In  that  posture  the  plane  of  the  orbits  is  nearly 
horizontal;  the  cavities  of  the  nose  are  in  the  best  direction  for 
inhaling  odours,  proceeding  from  before  or  from  below  them;  the 
jaws  do  not  project  in  front  of  the  forehead  and  chin.  But  suppose 
the  posture  changed,  as  painful  an  effort  would  be  required  to  examine 
an  ODJect  in  front  of  the  body  as  is  now  necessary  to  keep  the  eyes 
fixed  on  the  zenith,  and  the  heavens  would  be  almost  hidden  from  our 
view;  the  nose  would  be  imable  to  percdve  any  other  odours  than 
those  which  proceeded  from  the  earth  or  from  the  body  iteelf ;  and 
the  teeth  and  lips  would  be  almost  useless,  for  they  would  scarcely 
touch  an  object  on  the  ground  before  the  forehead  and  chin  wore  in ' 
contact  with  it ;  while  the  view  of  that  which  they  attempted  to  seize 
would  be  obscured  by  the  nose  and  cheeks. 

The  vertebral  column  in  man,  though  not  absolutely  straight,  yet 
has  ite  curves  so  arranged,  that  when  the  body  is  in  the  erect  posture, 
a  vertical  line  drawn  from  ite  summit  would  fall  exactiy  on  the  centre 
of  its  base.  It  increases  in  size  in  the  lumbar  region,  and  is  therefore 
somewhat  pvramidal  in  form.  The  lumbar  portion  of  the  human 
vertebral  column  is  also  of  considerable  length,  and  is  composed  of 
five  vertebne ;  while  in  the  chimpanzee  and  orang  there  are  but  four. 
The  processes  for  the  attachment  of  musdes  upon  it  are  long  and 
strong;  an  arrangement  well  adapted  to  overcome  the  tendency  which 
the  weight  of  the  viscera  in  front  of  the  column  has  to  draw  it 
forwards  and  downwards.  Thus  the  spinous  processes  of  the  cervical 
and  dorsal  vertebrss,  which  are  in  other  Mammaiia  large  and  strong 
for  the  attachment  of  the  ligamentum  nuchsd  to  support  the  head,  are 
in  man  scarcdy  ph>minen^  and  his  head  is  nearly  balanced  on  the 
vertebral  column;  while  those  of  the  lumbar  vertebras,  by  which  the 
weight  of  the  thoradc  and  abdominal  viscera  is  partly  supported,  are 
proportionally  much  larger  in  man  than  in  other  Mammalia* 

The  base  of  the  human  vertebral  column  is  placed  on  a  sacrum  of 
greater  proportional  breadth  than  that  of  any  other  animal,  and 
remarkably  arched  forwards.  The  sacrum  is  again  fixed  between  two 
widely-expanded  haunch-bones,  forming  the  lateral  walls  of  a  pecu- 
liarly broad  pdvis.  By  ite  great  width  the  pelvis  forms  an  ample 
cavity  for  the  support  and  defence  of  many  of  the  viscera,  and  espe- 
cially of  the  pregnant  uterus :  by  the  distant  separation  of  the  haunches 
and  thighs  the  basis  of  support  is  rendered  wider,  and  by  ite  oblique 
direction  the  weight  of  the  body  is  transmitted  more  directiy  from 
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tho  Bacrum  to  the  upper  part  of  the  thigh-bones.  The  pelviB  of  evei^ . 
other  species  of  the  chuss  is  very  different  from  the  human ;  it  is 
always  longer  and  narrower,  having  a  far  smaller  space^  between  the 
Uiac  bones  and  the  lowest  ribs;  the  sacrum  especially  is  lengthened 
and  reduced  in  width ;  the  alse  of  the  ilia  are  much  less  expanded ; 
and  the  whole  pelvis,  instead  of  forming  an  angle  with  the  vertebral 
column,  is  almost  in  the  same  line  with  it. 

The  lower  extremities  of  man  are  remarkable  for  their  length, 
which  is  proportionally  greater  than  that  of  any  other  mammal,  except 
those  of  the  kangaroo  tribe.  Now  it  is  evident*  that  no  greater 
obstacle  to  progression  in  the  horizontal  posture  could  exist  than  this 
length  of  what  would  then  be  the  hind  legs.  Either  man  would  be 
obliged  to  rest  on  his  knees,  with  his  thighs  so  bent  towards  the 
trunk,  that  an  attempt  to  advance  them  would  be  painfull,  and  with 
his  legs  and  feet  immoveable  and  useless;  or  he  must  elevate  his 
trunk  upon  the  extremities  of  his  toes,  throwing  his  head  downwards, 
and  exerting  himself  forcibly  at  every  attempt  to  bring  forward  the 
thighs  by  a  rotatory  motion  at  the  hip^joint.  In  either  case  the  only 
useful  joint  would  be  that  at  the  hip,  and  the  legs  would  be  scarcely 
superior  to  wooden  or  other  rigid  supports. 

The  position  of  the  human  thigh-bone,  in  which  it  is  most  securely 
fixed  in  its  deep  acetabulum,  is  that  which  it  has  when  supporting 
the  body  in  the  erect  attitude.  In  the  chimpanzee  and  orang-outan 
its  analogous  position  is  at  an  oblique  angle  to  the  long  axis  of  the 
pelvis,  with  the  body  supported  obliquely  in  front  of  it :  in  other 
animals,  as  the  elephant,  it  forms  nearly  a  right  angle ;  and  in  others, 
as  the  horse,  ox,  &c.,  an  acute  angle  with  the  axis  of  the  pelvis  and 
spinal  column.  The  human  femur  is  further  distinguished  by  its 
great  length,  by  the  obliquity  and  length  of  its  neck,  and  by  its  being 
directed  somewhat  obliquelv  inwards  towards  that  of  the  opposite 
side,  so  as  to  approximate  the  knees  and  bring  them  more  directly 
under  the  pelvis.  It  is  by  this  great  length  of  the  thigh  that  the 
proportion  in  the  lenp[th  of  the  human  thigh  and  arm  is  so  different 
from  that  which  obtams  in  the  apes,  among  which,  in  the  chimpanzee, 
the  arms  reach  to  the  level  of  the  knees,  and  in  the  orang-outan  to 
the  ancles;  while  in  man  they  extend  only  to  the  middle  of  the 
thighs.    In  all  other  animals  the  thigh  is  still  shorter. 

txL  the  human  knee-joint  we  find  the  opposed  extremities  of  the 
femur  and  tibia  expanded  so  as  to  present  a  very  broad  articulating 
'  surface ;  and  the  internal  condyle  of  the  femur  lengthened,  so  that  the 
whole  weight  of  the  body  when  erect  falls  vertically  on  the  top  of  the 
tibia,  when  the  joint  is  in  the  firmest  position  in  which  it  can  be 
placed. 

The  weight  of  the  body  is  next  transmitted  through  the  tibia  to 
the  upper  convex  sur&ce  of  the  astragalus,  and  thence  to  the  other 
bones  of  the  foot. 

The  human  foot  is,  in  proportion  to  the  size  of  the  whole  body, 
lai^ger,  broader,  and  stronger  than  that  of  any  other  mammaL  In  the 
upright  position  it  is  at  right  angles  with  the  leg,  and  is  in  contact 
with  the  ground  at  both  ends.  The  sole  of  the  foot  is  concave,  so 
that  the  weight  of  the  body  falls  on  the  summit  of  an  arcl^  of  which 
the  astragalus  (supported  below  by  a  very  strong  ligament),  represents 
the  key-stone,  and  of  which  the  principal  points  of  support  are  the 
large  and  arched  os  calcis,  and  the  anterior  extremities  of  the  meta- 
tarsal bone&  This  strength  and  size  of  his  foot  enable  man  iJone  of 
aU  Mammalia  to  stand  upon  one  leg.  The  natural  contact  of  the 
08  caids  with  the  ground,  and  its  arched  form,  are  also  peculiar  to 
him.  All  the  apes  have  the  os  calcis  small,  straight,  and  more  or  less 
raised  from  the  ground,  which,  when  standing,  they  touch  only  with 
the  outer  side  of  the  rest  of  the  foot ;  while  in  at^JT^^*^!"  more  remote 
from  man  the  angle  which  the  os  cgJcis  forms  with  the  tibia  is  still 
more  acute ;  and  the  foot  being  more  elongated  and  narrow  the  extre- 
mities of  the  toes  only  come  in  contact  with  the  groimd.  The  foot  of 
the  Monkey  is  still  further  distingui^ed  from  that  of  Man  by  the 
great  length  of  four  of  its  toes,  and  the  separation  of  the  most  internal 
(which,  instead  of  being  the  laigest^  is  the  smallest)  from  the  rest^  in 
such  a  manner  that  it  can  be  opposed  to  them  in  action,  like  a  thumb. 
Monkeys  are  hence  four-handed,  all  their  extremities  being  alike 
adapted  for  prehension  and  for  clinging  to  small  bodies,  as  the 
branches  of  trees,  kc 

Man's  chest  is  large  and  expanded.  It  is  flattened  in  front,  and  has 
greater  dimensions  transversely  than  in  depth,  a  peculiarity  in  which 
only  the  most  man-like  monkeys  partake.  The  sternum  is  short  and 
broad,  and  there  is  a  considerable  distance  between  the  lower  ribs  and 
the  haunch-bones,  in  consequence  of  the  small  number  of  libs  and  the 
length  of  the  lumbar  portion  of  the  vertebral  column.  The  viscera 
in  this  space,  which  in  the  horizontal  position  would  be  but  insuffi- 
ciently held  up  by  the  abdominal  muscles,  are  in  the  erect  attitude 
securely  supported  by  the  expanded  pelvis, 

^  In  the  upper  or  anterior  extremity  of  man  we  find  ample  proofs  of 
his  naturally  erect  attitude,  though  some  of  them  are  only  of  a 
negative  kind,  as  those  drawn  from  the  total  unfitness  of  the  arm 
and  hand  to  be  an  organ  of  support;  and  others  only  presumptive,  as 
those  relating  to  the  necessity  of  the  upright  posture  for  the  full 
exercise  of  the  hands.  But  the  peculiarities  of  tne  upper  extremity 
of  man,  in  relation  to  his  being  the  only  two-handed  animal,  are 
sufficiently  interesting  to  require  a  separate  description. 

The  other  parts  of  the  human  body  conoemed  in  locomotion  are  in 


exact  adaptation  with  the  peculiar  construction  of  the  skeleton.  The 
superior  power  of  the  musdes,  tending  to  draw  the  head  and  spine 
backwards,  has  been  already  referred  to ;  the  glutei,  by  which  ihi 
pelvis  is  fixed  on  the  thighs^  and  by  which  the  principal  outward 
motions  of  the  legs  are  performed,  are  very  large,  forming  the  buttocks, 
which  are  peculiar  to  man ;  the  extensors  of  the  legs  are  more  power- 
ful than  the  flexors,  an  arrangement  which  is  the  reverse  of  that  of 
other  animals ;  the  gastrocnemii,  from  which  such  powerful  exertions 
are  constantly  required  to  raise  the  whole  weight  of  the  body  by 
drawing  up  the  heel,  as  in  walking,  jumping,  &c.,  form  a  large  mass, 
the  calf,  which,  like  the  buttock,  is  found  in  no  other  animal ;  the 
flexor  longus  pollicis  muscle  is  attached  only  to  the  great  toe,  on  which 
the  weight  of  the  body  is  so  often  supported;  while  in  the  chimpanzee 
and  orang,  which  in  so  many  other  respects  resemble  the  numan 
form,  it  is  affixed  to  the  three  middle  toes;  the  serratus  magnus, 
which,  like  a  sling  between  the  scapulss,  supports  the  front  of  the 
trunk  of  quadrupeds,  is  proportionally  small  in  man. 

In  the  preceding  observations,  at  the  same  time  that  the  peculiarities 
of  the  human  skeleton  have  been  pointed  out,  sufficient  evidence  has 
probably  been  adduced  to  prove  that  the  erect  attitude  is  that  to 
which  tne  structure  of  man,  but  of  no  other  mammal,  is  best  adapted. 
Yet  some  have  argued  the  contrary  fix)m  the  histories  and  fables  of 
some  supposed  wild  men,  who  it  has  been  said,  were  found  in  woods, 
dumb,  hairy,  and  crawling  on  aU-fours,  and  who  have  been  considered 
as  specimens  of  man,  unentered  by  civiUsation,  in  a  state  of  original 
nature.  (See  the  histories  of  '  Peter  the  Wild  Boy,'  and  othera,  in 
Blumenbach's  'Beytrage  zur  Naturgeschichte';  Monboddo's  'Ancient 
Metaphysics,'  &c.)  It  la  sufficient  to  say  that  in  the  very  few  cases  of 
the  kind  for  which  there  is  any  authority,  it  has  been  clearly  proved 
that  they  were  merely  idiotic  or  otherwise  deficient  children,  who  had 
been  lost  or  exposed  by  their  parents ;  and  that  the  authors  who  state 
them  to  have  been  either  quadruped  or  hairy  are  altogether  unworthy 
of  credit.  But  while  this  class  of  writers  has  seemed  anxious  to 
reduce  Man  to  the  station  of  the  Apes,  another  has  endeavoured  to 
prove  that  there  are  some  of  the  Monkey  tribe  who  are  habitually 
biped.  The  allusions  alreadv  made  to  the  structure  of  their  skeleton 
(which  has  been  most  fully  illustrated  by  Professor  Owen  in  the  'Zool. 
Trans.,'  vol.  I)  will  have  rendered  this  extremely  improbable ;  and  it 
ii  now  perfectly  certain,  from  repeated  observation,  that  the  gesture 
of  even  those  orangs  who  are  most  man-like  is  never  agile  or  easy 
unless  they  employ  all  their  limbs  to  support  them.  The  attempts  of 
other  animals,  as  dogs,  bears,  kc,  who  are  taught  to  assume  the  erect 
posture,  are  even  more  constaiined  than  those  of  the  monkeys. 

Man  alone  IB  two-handed.  "That,"  says  Cuvier  ('Regno  Animal,' 
I  78),  "  which  constitutes  the  hand^  properly  so  called,  is  the  fSsculty 
of  opposing  the  thumb  to  the  other  fingers  to  seize  the  most  minute 
objects,  a  faculty  which  is  carried  to  its  highest  degree  of  perfection 
in  Man,  in  whom  the  whole  anterior  extremity  is  free,  and  can  be 
employed  in  prehension."  Hands  thus  defined  occur  only  in  man  and 
in  monkeys;  the  former  is  therefore  made  to  constitute  a  separate 
order,  Bimanous,  and  the  latter  are  included  in  a  second  order,  as 
Quadrumanous,  or  four-handed. 

Although  formed  on  the  same  general  plan  as  the  anterior  extre- 
mity of  aU  vertebrated  animals,  the  structure  of  the  human  hand  is 
so  much  more  complicated  than  theirs,  and  adapted  to  so  many  more 
intricate  offices,  that  Sir  C.  Bell  ('  Bridgewater  Treatise,'  p.  16)  haa 
said,  "  We  ought  to  define  the  hand  as  belonging  exclusively  to  Man." 
Its  perfection  as  an  organ  of  prehension  ia  due  partly  to  its  own  con- 
struction and  partly  to  the  form  of  the  parts  with  which  it  is  con- 
nected, for,  "  the  whole  frame  must  conform  to  the  hand,  and  act  with 
reference  .to  it."  The  erect  attitude,  for  example,  which  has  been 
proved  to  be  that  which  is  natural  to  man,  is  necessary  to  its  full 
action,  and  to  that  wide  range  of  motion  which  it  receives  from  the 
ann,  and  which  is  the  main  object  in  the  construction  of  all  the  parts 
by  which  the  hand  is  connected  with  the  trunk :  and  in  like  manner 
it  could  be  proved  that  more  remotely  the  peculiarities  of  the  organs 
of  sensation,  of  digestion,  and  of  other  functbns,  are  adapted  to  the 
hands. 

By  a  powerful  collar-bone,  which  keeps  the  shoulder  and  arm  apart 
from  the  chest,  man  obtains,  in  common  with  all  the  animals  which 
have  much  power  in  digging,  fiying,  or  dimbiag,  as  moles,  bats, 
squirrels,  &a,  a  powerful  lateral  and  inward  motion  of  the  arm,  and  a 
wider  range  for  action  beyond  the  body.  His  scapula,  or  shoulder 
bone,  is  strong  and  broad,  and  has  a  prominent  spine  and  acromion,  to 
which  muscles  are  attached,  while  its  glenoid  cavity,  being  directed 
outwards,  and  maintained  there  by  the  clavicle,  leaves  all  the  outward 
motions  of  the  arm  perfectiy  free  from  hindrance.  In  the  same  degree 
the  hemispherical  head  of  the  humerus  loosely  adapted  to  the  shallow 
glenoid  cavity,  its  long  and  light  shaft,  and  its  flattened  tuberosities, 
all  combine  to  produce  a  freedom  of  motion  in  the  upper  arm,  which, 
were  it  used  as  an  organ  of  support,  could  not  exist  without  danger  of 
injury,  .but  which  are  essential  to  the  wide  range  within  which  it  is 
necessary  that  the  hand  should  act.  The  only  motions  of  the  fore 
arm  upon  the  upper  arm  are  those  of  flexion  and  extension ;  by  the 
former  the  hand  can  be  brought  within,  and  by  the  latter  carried 
beyond  the  range  of  motion  of  which  the  upper  arm  alone  is  capable. 
The  bones  of  the  fore  arm  itself  are  so  articulated  that  one  may 
rotate  on  the  other  in  any  position  of  the 'arm;  the  bone^  which  in 
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thifl  rotation  is  fixed,  being  that  by  which  the  hinge-joint  of  the  elbow 
18  formed,  while  that  which  roUs  oyer  it  is  articulated  by  another 
hinge>joint  with  the  wrist  and  hand.  Thus  then,  were  the  hand  itself 
powerless,  there  would  be  in  the  other  bones  and  joints  of  the  upper 
extremity  prorisions  for  moving  it  through  the  greater  part  of  a 
sphere  whose  radius  is  equal  to  the  length  of  the  arm,  for  bringing  it 
to  any  point  in  that  sphere,  and  for  moving  it  in  any  direction  at  that 
points 

The  perfection  of  the  structure  of  the  hand  itself  is  chiefly  due  to 
the  size  and  strength  of  the  thumb,  by  which  its  superiority  over  the 
hands  of  monkeys  (who  enjoy  a  freedom  of  motion  of  the  arm  equal 
to  that  which  man  possesses)  is  also  chiefly  produced.  From  its  size 
and  strength  the  thumb  of  the  human  hand  can  be  brought  into  exact 
and  powerful  opposition  to  the  extremities  of  the  fingers,  which  are 
all  moreover  separately  moveable,  and  can  each  in  its  turn,  or  alto- 
gether,  be  employed  in  association  with  the  thumb.  The  least  consider- 
ation will  show  how  numerous  are  the  actions  in  which  this  easy  and 
exact  opposition  of  the  tips  of  the  thumb  and  of  one  or  more  fingers, 
if  not  necessary,  is  at  least  essential  to  dexterity.  In  those  monkeys 
which  approach  most  nearly  to  man  the  thumb  is  so  short  and  weak, 
and  the  fingers  so  long  and  slender,  that  their  tips  can  scarcely  be 
brought  in  opposition,  and  can  never  be  opposed  in  near  contact  with 
each  other  with  any  degree  of  force.  Hence,  though  admirably  adapted 
for  clinging  round  bodies  of  a  certain  size,  as  the  small  branches  of 
trees,  &c.,  they  can  neither  seize  very  minute  objects,  nor  support 
lai^ge  ones ;  but  the  hand  of  man  is  adapted  for  all  these  and  many 
other  purposes. 

It  is  a  great  peculiarity  of  man  that  his  hands  and  feet  are  so 
different  from  each  other ;  and  in  man  alone  their  uses  are  totally 
diflerenL  In  the  monkeys  all  the  extremities  are  alike  formed  to  hd 
organs  of  prehension ;  in  the  Camivora  all  are  alike  organs  of  pre- 
hension and  support ;  in  the  hoofed  animals  all  are  organs  of  support 
alone ;  in  man  the  anterior  or  upper  extremities  are  entirely  for  pre- 
hension, the  posterior,  or  lower,  entirely  for  support  M.  Bory  de 
Bt.  Vincent  (<  Orang,'  'Diet  CL  d'Hist  Nat')  indeed  thinks  that  the 
absence  of  a  prehensile  power  in  the  human  foot  is  uncertain,  and 
that  the  position  of  the  great  toe  may  be  changed  so  as  to  convert  the 
foot  of  man  into  a  hand,  like  that  of  the  monkey.  He  says  there  are 
peasants  in  the  Landes  of  Aquitaine  who  are  termed  Resiniers,  from 
collecting  the  resin  of  the  Pinus  fiuiritimfif  who  acquire  a  power  of 
opposing  the  great  toe  to  the  others,  like  a  thumb;  but  it  would 
surely  be  as  incorrect  to  deduce  from  the  instances  of  rarely  acquired 
power  in  these  peasants,  or  in  those  who  are  bom  without  hands,  and 
can  write  or  work  with  their  toes,  that  the  human  foot  is  naturally  an 
oi^gan  of  prehension,  as  it  would  to  assimie  that  the  natural  position 
of  the  bear  is  erect  because  a  few  of  his  species  have  been  taught  to 
assume  such  a  position  for  a  short  time.  Besides,  in  those^  who  have 
been  bom  without  hands  and  have  endeavoured  to  substitute  their 
feet,  the  prehension  of  small  bodies  has  been  effected  not  by  opposing 
the  great  toe  to  the  others,  but  by  flexing  its  phalanges  firmly  against 
its  ball. 

With  one  exception  (in  the  fossil  genus  Anoplotherium)  man  is 
distinguished  from  all  other  animals  by  the  equality  in  length  of  all 
his  teeth,  and  by  the  equally  close  approximation  of  them  all  in  each 
jaw.  Even  the  most  anthropomorphous  apes  (as  the  chimpanzee  and 
orang-outan)  have  the  canine  teeth  longer  than  the  others,  and  an 
interval  in  the  line  of  teeth  in  each  side  of  each  jaw,  to  receive  the 
canine  teeth  0/  the  opposite  jaw.  The  vertical  position  of  the  human 
teeth,  on  which  one  of  the  most  characteristic  features  of  the  human 
face,  the  prominent  chin,  depends,  is  also  quite  peculiar,  and  is 
intimately  connected  both  with  his  erect  attitude,  and  with  the  per* 
fection  of  his  hands,  by  which  the  divided  food  is  conveyed  to  the 
mouth.  The  intermaxillary  bones,  in  which  the  upper  incisor  teeth 
are  developed,  have  often  been  described  as  absent  in  man  alone ;  but 
in  fact  they  are  only  united  to  the  upper  maxillary  bones  at  a  very 
early  period  of  the  life  of  the  human  foetus.  The  extent  of  the 
palatine  portions  of  these  bones  is  indicated  by  the  position  of  the 
foramina  incisiva,  which  in  man  are  united  into  one  hole,  which  is 
much  nearer  to  the  incisor  teeth  than  in  any  quadrumanous  animal 

The  smoothness  of  his  skin  and  the  entire  deficiency  of  all  natural 
arms  either  of  attack  or  of  defence  are  other  peculiarities  of  the 
human  race.  The  faoe  and  body  of  the  most  delicate  female  are 
indeed  covexod  with  htdr,  and  therefore  man  must  be  regarded  as  a 
hairy  animal ;  but  there  is  sufficient  difference  between  the  fine 
colourless  and  downy  hair  with  which  the  human  body  generally  is 
beset,  and  the  long  silky  or  woolly  hair  with  which  even  the  smoothest 
apes  are  covered,  to  adopt  this  as  an  additional  specific  character  of 
mankind.  Some  parts  of  the  human  body,  on  tiie  other  hand,  are 
even  more  hairy  than  those  of  other  animals,  as  the  scalp,  axillee,  &c. 
In  his  naturally  unarmed  condition,  destitute  of  either  projecting 
teeth  or  strong  daws,  covered  neither  with  hard  scales,  nor  with 
bristies,  nor  with  a  thick  hide,  and  surpassed  in  speed  by  many  of 
his  more  powerful  antagonists,  man's  condition  would  seem  most 
pitiable,  and  inferior  to  that  of  any  other  animal ;  for  on  all  the  rest 
of  those  to  whom  she  has  denied  the  weapons  of  attack,  nature  has 
bestowed  the  means  either  of  defence,  or  of  concealment,  or  of  flight 
But  man,  by, his  superior  reason,  has  subdued  all  other  animals.  His 
intellect  can  scucely  suggest  the  mechanism  which  his  hands  caionot 


frame;  and  he  has  made  for  himself  arms  more  powerful  and  destruc- 
tive than  any  other  creature  wields ;  he  has  clothed  himself  in  armour 
and  built  widls  of  defence  with  which  he  can  defy  the  attacks  of  any 
but  his  fellow-men.  Naturally  unarmed,  man  has  conquered  the 
whole  armed  creation ;  some  he  has  driven  from  their  abodes,  and 
almost  exterminated ;  others  he  has  forced  to  share  his  labour;  and 
others  he  uses  for  his  food,  his  clothing,  or  his  pleasure. 

The  only  other  part  of  the  human  structure  which  it  is  now 
necessary  to  notice  is  the  brain,  whose  size  in  proportion  to  the  rest 
of  the  nervous  system  far  surpasses  that  of  any  otner  animal  This 
may  be  at  once  seen  by  observing  the  proportion  which  the  cranium, 
or  rather  the  cavity  containing  the  brain,  and  the  face,  bear  to  each 
other.  In  many  oases  also  it  may  be  estimated  by  what  is  called  the 
facial  angle  of  Camper,  which  is  found  by  drawing  a  line  from  the 
most  prominent  part  of  the  forehead  to  that  of  the  upper  jaw-bone, 
and  observing  the  angle  which  it  forms  with  another  line  drawn 
through  the  meatus  auditorius  extomus  to  the  base  of  the  nose,  or 
(the  head  being  held  in  a  vertical  position)  with  a  horizontal  line.  In 
man  the  fitcial  angle  is  in  the  average  of  Europeans  80*-;  in  some 
children  it  is  a  right  angle,  but  in  some  negroes  is  not  more  than  70*. 
In  the  adult  chimpanzee  (which  approaches  in  this  respect  nearest  to 
man)  the  facial  angle  is  only  85",  and  in  the  orang,  or  satyr,  80* 
(Owen,*  in '  ZooL  Trans.')  In  other  animals  it  is  still  less,  except  when 
it  is  increased  by  the  prominence  of  large  frontal  sinuses,  or  by  the 
comparative  shortness  of  the  jaws.  In  regard  to  its  structure  the 
human  brain  exceeds  all  others  in  the  development  of  its  oerebral 
hemispheres,  in  the  number  and  development  of  parts,  in  the  depth 
and  number  of  its  convolutions,  and  in  the  quantity  of  its  medullaiy 
matter  in  proportion  to  the  cortical 

In  the  economy  of  the  human  body  there  are  peculiarities  not  lev 
maxked  than  those  in  its  structure.  Perhaps  the  most  charaoteristio 
is  the  ability  which  man  enjoys  of  living  on  almost  any  part  of  the 
globe,  and  of  thriving  alike  in  either  extreme  of  natural  temperature. 
Thus  the  Greenlanders  and  Esquimaux  have  reached  between  70* 
and  80*  N.  lat,  while  the  negro  of  Africa  and  the  red  man  of  America 
live  under  the  equator.  But  even  Europeans,  accustomed  to  a  tem- 
perate climate,  can  bear  either  of  these  extremes  of  cold  and  heat, 
as  has  been  si^cientiy  proved  by  the  numerous  instances  in  which 
those  who  have  gone  on  the  Arctic  expeditions  have  been  obligM  to 
winter  in  high  northern  latitudes;  and  on  the  other  hand  by  the 
slight  degree  in  which  European  settlers  in  the  hottest  parte  of  Aftioa 
axe  influenced  by  the  temperature. 

Man  subsiste  with  eqiml  facili^  under  various  degrees  of  atmo* 
spheric  pressure.  The  valleys,  and  the  elevated  teble-lands  of  South 
America,  some  of  which  are  10,000  feet  high,  are  both  inhabited  by 
man,  the  barometer  standing  in  the  one  at  SO  inches,  and  in  the  other 
at  onlv  20  inches.  Ck>ndamme  and  Bouguer,  with  their  attendants 
lived  for  three  weeks  at  a  height  of  14,600  French  feet  above  the 
level  of  the  sea,  where  the  barometer  stood  at  15}  inches,  and  the 
atmospheric  pressure  was  therefore  only  a  little  more  than  half  that  to 
which  they  had  been  accustomed. 

In  adaptetion  with  his  ability  to  inhabit  almost  every  climate,  man 
can  subsist  on  the  most  varied  food.  In  the  northern  regions,  where 
the  earth  is  covered  through  the  greater  part  of  the  year  with  snow, 
and  vegetebles  of  any  kmd  can  be  procured  only  in  the  smallest 
quantity,  the  Esquimaux  and  Samoiedes  subsist  as  well  on  animal 
food  alone  as  the  European  does  on  the  most  carefully  mixed  diet ;  i* 
and,  on  the  other  hand,  the  inhabitant  of  the  torrid  zone  is  not  more 
inconvenienced  by  his  daily  subsistence  on  the  coooarnnt,  banana,  yam, 
rice,  and  other  fiuinaceous  and  scid  vegetebles.  In  the  temperate 
climates,  where  animid  and  vegeteble  food  can  be  procured  with  equal 
facility,  man  is  truly  omnivorous ;  towards  the  poles  animal  food  or 
flsh  becomes  more  exclusively  his  diet;  and  towards  the  equator  his 
food  is  chiefly  composed  of  vegetebles :  and  there  is  no  doubt  that  in 
each  case  that  food  which  is  most  universally  adopted  is  Uiat  wluoh 
is  best  adapted  for  the  health  of  the  inhabitanto. 

Thus  then,  in  his  comparatively  complete  independence  of  the 
variations  of  external  drcumstanees,  man  stands  alone.  It  is  singular 
that  the  animals  who  approach  most  nearly  to  him  in  stracture 
should  be  amongst  those  which,  in  this  respect  of  geographical  distribu- 
tion, differ  most  widely  from  him.  The  chimpanzee  ami  orang-outan, 
for  example,  are  confined  to  the  islands  of  Borneo  and  Sumatra,  the 
coaste  of  Quinea,  and  a  few  other  parte  of  Africa ;  and  even  in  their 
native  countries  they  occur  in  but  small  numbers.  The  difficulty  too 
of  removing  them  to  colder  climates,  and  of  preserving  their  lives 
there,  even  with  all  the  advantages  which  human  art  can  suggest^  is 
immense,  and  after  a  few  months  they  become  diseased  and  die. 
Hence  we  may  oondude  that  although  he  reoeives  mneh  aid  in  Sup- 
porting the  extremes  of  dimate  from  the  various  means  of  defence 
with  which  his  arte  have  supplied  him,  there  is  yet  a  strength  and 
pliancy  of  frame  in  man  which  peculiarly  fit  him,  and  him  alone,  for 
universal  distribution  over  the  surface  of  the  earth. 

*  Pnrfesior  Owen  has  shown  that  the  measurements  which  appeared  to  prove 
a  greater  proportionate  development  of  the  brain  in  these  animals  were  made 
on  the  skoUs  of  yonng  individoals. 

t  The  white  men  who  trap  the  heaver  and  hunt  the  hnffUo  in  the  regions  of 
the  Upper  Missonri  and  the  Colunbia  Biver,  often  lire  for  many  mosfha  oa  tht 
flesh  of  animals  ooiy« 
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Uaii  is  farther  remarkabla  for  hifl  slow  growth,  and  for  the  length 
of  time  donng  which  he  remains  in  a  state  of  helpless  in&noy  and 
of  youth.  The  process  of  ossifioation  and  the  dosnre  of  the  sutures 
of  the  skull  are  completed  later  in  him  than  in  any  other  animal : 
he  is  unable  to  see^  his  own  food  for  at  least  the  first  three  years  of 
his  life,  and  does  not  attain  to  the  adult  period  or  to  his  full  stature 
till  he  is  from  15  to  20  years  oloL  The  length  of  time  to  which  his 
life  may  be  prolonged  is  however  proportionally  greater  than  that  of 
any  animal,  and  is  especially  interesting  when  compared  with  that 
of  those  who  in  many  respects  resemble  him.  The  greatest  longe- 
Tity  to  which  the  orangs  attain  is  about  80  years,  while  in  all  nations 
of  men  instances  occur  of  life  being  prolonged  to  upwards  of  100 
years. 

However  widely  man  may  be  distinguished  from  other  ftnimala  in 
the  peculiarities  of  his  structure  and  economy  .already  detaile<L  yet 
we  must  agree  with  Dr.  Frichard  (' Researches,'  &c.,  L  175)  that  ''the 
sentiments^  feelings,  sympathies,  internal  consciousness,  and  mind, 
and  the  habitudes  of  life  and  action  thence  resulting,  are  the  real  and 
wsential  characteristics  of  humanity."  The  difference  in  these  respects 
between  man  and  aU  other  animals  is  indeed  so  great  that  a  com- 
parison is  scarcely  possible.  The  highest  moral  endowments  of 
animals  are  shown  in  their  attachment  to  their  ofibpring ;  but  this 
ceases  when  the  period  of  helj^leasness  is  past,  and  there  is  no  evi- 
dence of  attachment  between  mdividuals,  except  in  the  associated 
laboun  of  some  species,  and  the  consentfluaeous  actions  of  the  male 
and  female  for  the  safety  of  the  ofEspring.  The  arts  of  which  animals 
are  capable  are  limited  and  peculiar  to  each  species ;  and  there  seems 
to  be  no  evidence  of  a  power  of  invention,  or  of  construction  for 
any  purpose  beyond  that  to  which  the  original  and  instinctive  powers 
are  adapted.  Among  the  monkeys  the  adults  exercise  authorify  over 
the  young,  and  it  is  said  maint^Mn  it  even  by  chastisement;  but 
there  is  no  instance  in  which  the  stronger  species  has  exercised 
authority  over  the  weaker,  or  brought  it  into  a  state  of  servitude. 
Even  when  made  the  associates  of  man,  and  instructed  by  him,  how 
little  have  animals  learned :  a  few  unmeaning  tricks  unwiUingly  per- 
formed, a  few  words  uttered  and  constantly  repeated,  without  choice 
or  a  conception  of  their  meaning,  and  sullen  passive  submission,  are 
in  general  the  best  results  that  can  be  found.  There  is  not  a  proof 
in  the  whole  history  of  animals  that  any  species  or  individual  has 
ever  made  an  advance  towards  an  improvement,  or  an  alteration  in 
its  condition;  whether  solitary  or  living  in  herds,  the  habits  of  all 
remain  the  same ;  all  of  the  same  spedes  appear  endowed  with  the 
same  faculties  and  dispositions,  and  each  is  in  mental  power  the  same 
throughout  his  life. 

Contrast  with  these  the  progress  of  man.  In  his  origin  weak,  naked, 
and  defenceless,  he  has  not  only  obtained  dominion  over  all  the  animate 
craation,  but  the  vary  elements  are  made  to  serve  his  purpose.  Of  the 
earth  he  has  built  his  houses,  and  constructed  weapons  and  the  imple- 
ments of  art ;  he  uses  the  wind  to  cany  him  in  ships  and  to  prepare 
his  food ;  and  when  the  wind  will  not  suit  him  he  employs  nre  and 
water  to  replace  or  to  resist  it.  By  artificial  light  he  has  prevented 
the  inconveniences  of  darkness;  he  naa  stopped  and  made  nvers,  and 
has  forced  deserts,  marshes,  and  forests  alike  to  bear  his  food;  he  has 
marked  out  and  measured  the  course  of  the  celestial  bodies,  till  he 
has  discovered  from  them  Uie  size  and  form  of  the  earth  that  he 
himself  inhabits. 

In  intimate  oonneotion  with  his  exalted  mental  endowments  is  man's 
peculiar  possession  of  language.  Otiier  animals  are  naturally  speech- 
less, not  from  any  material  d^erence  in  the  form  of  their  origans  (for 
man  can  teach  some  of  them  to  imitate  him),  but  from  their  mability 
to  form  those  aasooiations  of  ideas  which  are  essentisl  to  the  construc- 
tion and  utterance  of  words. 

The  peculiarities  above  described  wiU  probably  be  deemed  sufficient 
to  justify  the  separation  of  man  as  a  distinct  species  from  all  others 
in  tne  az^mal  kingdom.  In  these  respects  indeed  tbe  difference  between 
the  lowest  man  and  any  animal  is  far  greater  than  the  change  which 
any  species  can  be.proved  or  supposed  to  have  undergone  in  any  period 
of  time,  and  under  however  varied  circumstances;  so  that  if  degrees 
of  difference  of  this  kind  could  be  measured,  there  would  probably 
be  as  much  justioo  as  convenience  in  the  classifications  of  those 
naturalists  who  have  sepsrated  man  from  other  animals  to  the  greatest 
poflsible  distance  by  constituting  of  the  single  species  a  separate  genus 
and  order. 

We  come  now  to  the  consideration  of  the  variations  to  which  the 
general  characteristics  of  Uie  human  race  are  subject 

Varieties  in  form  are  of  course  chiefly  referrible  to  differences  in 
th^struoture  and  proportion  of  the  parts  of  the  skeleton,  and  we  find 
the  most  marked  characters  of  the  different  races  in  the  varied  forms 
of  the  skulL  Dr.  Frichard  ('  Researches,'  i  281)  refers  the  varieties 
in  the  fonh  of  the  skull  to  three  principal  divisions : — 1st  The  sym- 
metrical or  oval  form,  in  which  are  included  all  those  of  the  Indo- 
Atlantic,  or  Iranian,  nations,  comprising  the  countries  from  the 
Himalaya  Mountains  to  the  Indian  Ocean,  including  the  whole  of 
Hindustan  and  the  Deccan,  as  well  ss  Persia  and  Arabia ;  and  from 
the  Qanges  to  the  borders  of  the  Atlantic,  including  the  north  of 
Africa  and  nearly  the  whole  of  Europe.  In  this  variety  the  head  is 
rounder  thsn  in  the  others,  the  forehead  ia  more  expanded,  and  the 
upper  jaw-bones  and  oygomatic  arches  are  so  formed  as  to  give  the 


face  an  oval  shape,  while  it  is  nearly  on  a  plane  with  the  forehead 
and  cheek-bones,  and  does  not  project  towards  the  lower  part  The 
cheek-bones  neither  project  outwards  and  laterally,  nor  forwards. 
The  alveolar  process  of  the  upper  jaw  is  well  rounded  and  aUghtly 
curved  vertically,  so  that  the  teeth  are  almost  exactly  perpendieoUr. 
2nd.  The  narrow  and  elox^ted  or  prognathous  skull,  whidd  is  found 
in  the  negroes,  the  Papuas,  Alfourous,  New  Zeslanden,  Auatraliana, 
and  other  neighbouring  Oceanic  nations^  and  of  which  the  most 
marked  specimens  occur  in  the  negproes  of  the  Gfold  Coast  The  chief 
character  of  these  skulls  is  that  they  give  the  idea  of  lateral  com- 
pression and  elongation.  The  cheek-bones  project  forward  and  not 
outward.  The  upper  jaw  is  lengthened  and  projects  forwards^  giving 
to  the  alveolar  ridge  and  the  teeth  a  similar  projection,  and  thus 
diminishing  the  frcial  angle.  8rd.  The  broad  and  square-fiaced,  or 
pyramidal  skull,  which  is  that  of  the  Turanian,  or  northern  Aaiatie 
nations,  SamoiedeB,Tukager8,  Koriacs,  Tschuktschi,  Kuntchatkadales, 
Tunguidans,  Chinese,  Indo-Chinese,  Tangutians,  and  Japanese,  part  of 
the  Tartar  race,  and  of  the  Finnish  nations  of  Europe,  the  Esqui- 
maux, the  aboriginal  Americans,  and  the  Hottentots.  The  Mongols 
afford  a  good  specimen  of  this  form,  and  the  Esquimaux  an  exsg- 
gerated  one.  Its  most  striking  character  is  the  lateral  or  outward 
projection  of  the  sygomata,  so  that  lines  drawn  from  each,  touching 
the  sides  of  the  frontal  bone,  will  meet  only  a  Httle  above  the  apex 
of  the  forehead.  The  cheek-bones  project  from  under  the  middle  ot 
the  orbit,  and  turn  backwards  in  a  large  arch  or  segment  of  a  circle. 
The  orbits  are  large  and  deep ;  the  upper  part  of  the  frc^  remarkably 
plane  and  flat;  and  the  nasal-bones,  as  well  as  the  space  between  the 
eyebrows,  nearly  on  the  same  plane  with  the  cheek-bones. 

The  varieties  of  features  dependent  on  ihe  differences  in  the  form 
of  the  frame- work  just  described  will  be  at  once  evident  The  first 
variety  is  distinguished  by  an  evenness  and  regularity  of  features,  an 
absence  of  any  excessive  prominence  of  one  part  in  proportion  to  the 
other,  a  smooth  and  gently-rotmded  cheek,  compressed  and  small  lips, 
a  full  and  prominent  chin,  and  the  whole  face  of  a  tolerably  regular 
oval  form.  It  is  probable  that  amoi^  European  nations  the  Greeks 
have  displayed  the  greatest  perfection  in  the  form  of  the  bead,  at 
least  according  to  the  European  standard  of  perfectbn.  Blumenbadi 
has  described  a  Greek  skuU  m  his  collection,  which,  in  the  beauty  of 
its  form,  agrees  perfectly  with  the  finest  works  of  Grecian  sculptuie, 
and  renders  it  probable  that  the  latter  were  actual  copies  of  nature^ 
and  not,  as  some  have  supposed,  ideal  compositions,  intended  to  give 
the  expression  of  exalted  intellect  or  of  oignity.  The  same  author 
describes  also  the  skuU  of  a  Georgian  woman,  equally  remarkable  for 
its  elegance  and  symmetry,  and  says  that  its  form  agrees  exactly  wilh 
that  of  the  head  of  a  marble  statue  of  a  nymph  in  the  Townley 
Collection  at  the  British  MuitounL 

The  features,  corresponding  with  the  narrow  elongated  akull  are 
distinguiBhed  by  the  prominence  of  the  jaws,  from  whidi  they  acquire 
a  peculiarly  ferocious  and  animal  character.  The  compressed,  narrow, 
and  retreating  forehead ;  the  scarcely  prominent  nose,  with  its  wide 
expanded  nostrils ;  the  thick  protrudmg  lips,  and  the  retreating  chin ; 
the  projecting  cheeks,  and  the  heavy  jaws,  combine  to  add  to  the 
characteristics  which  approximate,  though  they  do  not  identify,  the 
form  of  the  negro  with  tnat  of  aninrntU- 

The  features  of  the  third  variety  differ  scarcely  less  from  the 
European  than  those  of  the  n^gro,  but  in  a  different  direction.  Instead 
of  the  long  and  prominent  face,  we  here  find  a  face  which  is  broadest 
transversefy  from  one  cheek  bone  to  the  other;  and  which,  as  it 
sradually  narrows,  both  above  and  below,  acquues  somewhat  of  a 
lozenge  shape.  The  nose  is  flat,  the  space  between  the  eyes  generally 
depressed,  and  the  eyes  themselves  most  freouently  placed  obliquely, 
with  their  internal  angles  descending  towards  the  nose,  rounded  azid 

ri ;  the  lips  large,  but  not  so  prominent  as  those  of  the  negro ;  the 
short,  but  not  retreating  under  the  lips. 

But  these  varieties  are  not  separated  by  vexr  definite  limits.  There 
are  numerous  instances  of  negroes  remarkable  for  the  beauty  and 
European  character  of  their  features;  and  daily  observation  shows 
Europeans  who,  in  the  narrowness  of  the  ski^  Uie  lownees  of  the 
forehead,  and  the  prominence  of  the  jaws,  closely  approximate  to  the 
negro;  while  others  in  their  features  resemble. the  broad  and  flat- 
faced  Tartars  or  Chinese.  Within  each  of  these  varieties  moreover 
are  included  numerous  smaller  divisions,  which  are  certainly,  tiiough 
less  prominently,  distinct  in  their  features.  The  varieties  of  national 
appearance  between  the  Scotch,  English,  French,  and  Germans,  for 
example,  are  in  general  distinguishable,  though  it  would  be  difficult 
to  define  their  differences.  Similar  subdivisions  of  character  exist 
among  all  the  varieties,  and  so  fill  up  the  intervals  between  the 
extreme  specimens  of  each  as  to  form  a  regular  and  nearly  perfect 
series,  of  which  the  Esquimaux  and  negro  might  occupy  the 
extremities,  and  the  European  the  middle  place,  between  the  broad 
and  high  features  of  the  one,  and  the  narrow,  elongated,  and  depressed 
skull  and  face  of  the  other. 

Differences  in  the  shape  of  the  pelvis  (on  which  depend  some 
important  differences  in  the  external  form  of  the  body)  have  been 
often  supposed  characteristic  of  different  races  of  men.  But  from 
an  extended  series  of  observations  by  Professor  Weber,  it  has  be«i 
shown  that  every  fonn  of  the  pelvis  which  deviates  from  the  ordinary 
type,  in  whatever  race  it  may  most  ftfequently  occur,  finds  its  analogues 
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in  othor  noes.  Ha  faas  arranged  the  Tuioaa  ahapes  of  the  human 
pelvis  in  four  claBBea,  the  oVal,  the  round,  the  aquare,  and  the 
ouneifonn  or  oblong;  and  he  ahowa  that  although  the  fM  is  the 
most  general  fonn  in  Europeans,  the  second  m  the  Americans, 
the  thud  in  the  Mongolisna,  and  the  last  in  the  Africans,  yet  that 
npecimena  of  eaeh  kind  may  be  found  in  all  the  different  races. 

The  chest  of  .the  negro  is  somewhat  more  expanded  than  that  of 
the  European,  the  atemum  more  arched,  the  ribe  laiger,  and  more 
roundly  curved.  In  general  aluo  the  negro's  fore  arm,  measured  in 
proportion  to  his  upper  arm  and  to  the  height  of  the  body,  is  longer 
than  in  the  European.  The  knees  of  negroes  often  appear  to  Euro- 
peans misahappen,  the  bones  of  the  leg  bending  out  from  beneath 
them,  and  the  feet  turned  outwards  in  the  manner  commonly  called 
splay-footed.  The  tibia  and  fibula  also  are  rather  more  conTez  than 
in  Europeans ;  the  feet  are  fiat,  and  the  oa  calda,  instead  of  beinff 
arched,  is  nearly  in  a  straight  line  with  the  rest  of  the  tarsus ;  and 
the  gaatrocnemii  muscles  have  the  greater  part  of  l^eir  mass  high  up 
in  'tiie  less,  so  that  the  calves  seem  to  encroach  upon  the  name. 


The  hands  are  generally  narrow ;  the  fingers  long  and  very  fiezible. 

It  ia  from  these  modifications  which  the  negro  presents,  and  taking 
extreme  eases  of  each  peculiarity,  that  there  haa  appeared  some 
ground  for  supposing  the  negro  to  form  a  grade  intermediate  between 
the  European  and  the  monkey.    But  tiiere  is  no  character  in  which 
the  difference  between  the  lowest  negro  and  the  highest  ape  ia  not 
many  times  greater  than  that  between  the  same  negro  and  the  highest 
European;  and  in  all  the  important  points  of  structure  which  we 
have  already  mentioned  the  differences  which  the  negro  presents  are 
but  slight,  never  amounting  to  what  would  be  regarded  as  a  specific 
character  amongst  the  lower  animala.    The  length  of  the  base  of  the 
skull,  the  somewhat  more  backward  situation  of  the  foramen  magnum, 
the  decrease  of  the  facial  angle,  and  the  projectiott  of  the  teeth, 
depend  almost  entirely  on  the  prominence  of  we  alTcolar  process  of 
the  upper  jaw ;  and  if  a  sUght  aUowance  be  made  for  it»  the  negro  in 
theae  points  reseoiUes  the  European.    So  also,  in  the  prominence  of 
his  two  ossa  nasi,  the  position  of  the  cranium  over  the  greater  part  of 
the  face,  the  equal  length  and  approximation  of  all  his  teeth,  the  full 
development  of  the  mastoid  and  styloid  prooeases,  which  are  nearly 
or  quite  wanting  in  all  apes,  and  numerous  other  essential  character- 
istics, there  u  no  difference  between  the  two  races.    At  the  same  time 
therefore  that  it  ia  allowed  that  the  characters  of  form  which  the 
lowest  class  of  negroes  presente"  are  more  like  thoae  of  the  monkey 
than  thoae  of  the  European  are,  it  ia  certain  that  the  approximation 
ia  but  aligfat,  and  that  a  vast  space  is  still  left  between  them.    It  ia 
true  that  there  coincides  with  this  degradation  of  form  a  yery  low 
degree  of  intellectual  development,  but  it  ia  not  lower  than  that  of 
the  Esquimaux  and  Hottentots  and  many  of  the  third  variety,  who 
in  some  reepebts,  aa  the  breadth  of  the  skull  and  fkce,  are  even  more 
diatantly  removed  firom  the  monkeys  than  Europeans  are. 

Considerable  difibrencee  occur  in  the  general  stature  of  the  several 
races  of  mankind.  In  the  temperate  climates  of  Europe  the  general 
height  varies  from  4^  to  6  feet;  the  instances  in  which  individuals 
have  fallen  far  short  or  have  much  exceeded  tins  standard  are  too 
exceptional  to  be  taken  into  a  general  account.  [Qiakt.]  Among 
the  native  inhabitanta  of  America  great  varietiea  occur.  The  Peru- 
vians, ^e  na^ves  of  Tierra  del  F^m  and  of  Nootka  Sound,  the 
Esquimaux,  and  the  Ohaymaa  are  all  described  aa  very  diminutive; 
while  the  FViyaguas,  Caribees,  Cheirokees,  and  the  nativea  of  the  regions 
immediatdy  north  of  Canada  are  aaid  to  be  generally  much  above  the 
standard  of  Europeans.  The  height  of  the  Fatagonians  also,  though 
often  exaggerated,  ia  yet  remarkable;  the  most  authentio  accounts 
agree  that  they  commonly  attain  the  height  of  6  foet^  and  that  they 
not  unfrequently  aurpaas  it  The  standard  of  height  among  the 
Africans  appears  about  the  aame  as  that  of  Europeans.  The  Hotten- 
tots are  below  the  general  aiae,  and  the  Bnahmen  still  more  so,  for 
among  them  4)  feet  ia  said  to  be  the  average  height  of  the  men,  and 
4  feet  tiiat  of  the  women.  The  Kaffirs  on  the  contrary,  the  neigh- 
bouring tribe  to  the  Hottentots,  are  distinguished  for  their  height  and 
strength.  The  people  of  the  north  of  Asia  and  the  Laplanders  and 
SamoiedeB  in  Europe  are  generally  shorter  than  the  inhabitantB  of 
•he  warmer  dinn^es,  but  the  Chinese  and  Japanese,  who  in  other 
respects  much  resemble  them,  are  about  the  same  stature  as  the 
rest  of  the  Suxopeana. 

Witii  these  varietiea  in  atature  it  ia  interesting  to  compare  the 
amounts  of  physical  power  possessed  by  different  natlona.  The  result 
of  aU  obaervation  haa  been  the  exact  contraiy  of  popular  belief,  which 
asoribea  a  deereaae  of  physieal  strength  proportionate  to  the  increase 
of  inteUeotual  power  acquired  by  civilisaUon.  The  Spaniarda  in  their 
first  interoourse  wiUi  America  found  the  nativea  in  general  much 
weaker  than  themselves ;  and  the  inabilitv  of  the  natives  to  sustain 
the  severe  labour  of  the  mines  led  to  the  introduction  of  African 
sUves,  one  of  whom  waa  equal  to  three  or  four  Indians.  Heame 
and  others  have  found  the  same  fisebleness  in  the  natives  of  varioua 
jMTts  of  ^e  North  American  continent^  and  Pallaa  in  the  Buriata. 
Bat  fche  most  exact  obaervationa  were  made  bv  Peron  with  the  dyzia- 
mometer  upon  12  naUves  of  Van  Diemen'a  Land,  17  of  Austnlia, 
56  of  ^  laland  of  Timor,  17  Frenchmen  belongingto  the  expedition, 
and  14  KngWahmen  in  the  colony  of  Kew  South  Walea.  The  mean 
reiulta  were  aa  foUowa  >- 
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of  the  Arms,     of  the  Loins. 
KilognmiBM.   Kilogrammes. 

Van  Diemen's  Land              .    .  SO*S 

AuBtralia 50*8  10*2 

Timor 687  11*6 

France 69*2  16*2 

England 71*4  16*3 

The  aubstanoe  on  which  the  varieties  of  colour  in  the  human  race 
depend,  ia  seated  chiefly  in  the  soft  and  most  internal  layers  of  the 
cuticle ;  the  true  skin  (cutia,  derma),  ia  similar  in  all  nations,  and  the 
outer  hardened  layers  of  the  cuticle  have  only  a  light  tinge  of  the 
colour  of  those  beneath  them,  which  constitute  what  is  often  called 
the  rete  mucosum.  FSkin.]  The  human  complexion  depends  in  part 
on  the  condition  of  the  cutis  and  its  vessels,  and  in  part  on  that  of 
the  cutide.  In  white  nations,  according  to  the  fulness  or  comparative 
omptiness  of  the  bloodvessela  of  the  skin,  we  find  all  the  gradations 
of  complexion,  from  the  deep  ruddiness  of  full  health,  to  the  blanched 
pallor  of  sickness;  and  in  negroes,  the  same  changes  are  indicated  by 
a  greater  intensity  of  the  blackness  and  by  a  dull  leaden  hue.  These 
differences  however  chiefly  characterise  individuals;  the  national 
variations  depend  rather  on  the  cuticle.  A  thick  and  opaque  though 
colourless  cutide,  obscuring  the  blood  of  the  cutis,  assists  greatiy  in 
giving  that  deadness  of  hue  and  phlegmatic  aspect  which  distinguishea 
some  Europeans  from  others  who  with  a  thinner  and  more  translucent 
epidermis  are  nuoked  by  a  florid  ruddy  complexion.  As  the  cutide 
becomes  daiker  in  oolour,  it  obscures  more  completdy  the  colour  of 
the  blood  in  the  subjacent  tissue,  and  hence  it  is  only  in  nations  of 
li^t  complexion  that  audden  Uuahing  or  paleness  ia  at  once 
perceptible. 

With  the  varieties  in  the  colour  of  the  skin  there  generally  coincide 
analogoua  difforenoea  in  the  hair  and  eyes.  It  ia  probable  indeed  that 
the  colouring  matter  ia  the  same  in  all ;  being  combined  in  the  cuticle 
with  its  peculiar  oella  and  scales^  in  the  hair  with  a  homy  aubstanoe, 
and  in  the  dioroid  membrane  and  uvea  with  their  minute  roundish 
partidea. 

Dr.  Pridiard  refers  all  the  diflferences  of  complexion  in  man  to  three 
prindpal  varietiea : — 1.  The  Mdanocomous,  or  black-haired,  which  ia 
the  complexion  ^nerally  prevalent^  ^except  in  the  northern  parts  of 
Europe  and  Aaia.  The  ooinddent  oolour  of  the  akin  variea  from  a 
deep  black,  aa  in  some  Africans,  to  a  much  lighter  or  more  dilute 
shade.  In  the  oopper-cobured  nations  of  America  and  Africa  the 
dusky  hue  is  combmed  with  red,  while  in  the  olive-coloured  races  of 
Aaia  it  ia  mixed  with  a  tinge  of  yellow.  In  intensity  of  colour  there  is 
every  shade  from  the  bladk  of  the  Senegal  negro  to  the  light  olive  of 
the  northern  Hindoos,  and  from  the  latter  there  may  be  traced  every 
variety  of  ahade  among  the  Peraians  and  other  Asiatics^  to  the  com- 
plexion of  the  swarthy  Spaniards,  and  of  black-haired  Europeana  in 
general.  2.  The  Leuoous,  or  Albino  variety,  examplea  of  which  occur 
in  all  countries  [ALBoro],  but  perhaps  moat  frequentiy  in  hot  climates. 
They  are  diatinguiahed  by  the  total  absence  of  the  colouring  matter 
of  the  cutide,  hidr,  and  eyes;  hence  their  skin  is  of  a  milk-white  or 
piDkish-hue,  the  hair  silky-white  or  at  most  vellowieh,  the  iris  rosy 
and  the  pupil  intensely  red.  8.  The  Xanthous,  or  yellow-hidred 
variety,  nAiich  indudes  all  those  individuals  who  have  light-brown, 
auburn,  yellow,  or  red  hair.  Their  general  complexion  ia  fiedr,  acquiring 
on  expoaure  to  heat  and  light  not  a  brown  hue,  but  more  or  less  of  a 
red  tint  The  eyes  are  light-coloured.  Thia  ia  the  variety  moat  pre- 
valent in  the  temperatdy  cold  regiona  of  Europe  and  Asia,  whose 
climate  seems  peculiarly  favourable  to  the  constitution  of  bodv  con- 
nected with  it  This  variety  may  spring  up  in  any  black-haired 
tribe;  as  it  haa  in  the  Jews,  who,  tnough  generally  black-haired, 
present  many  examplea  of  the  light  fair  complexion  and  reddish  hair, 
br.  Prichard  also  adduces  ('Researches,'  &a,  i  228)  ample  evidence 
that  instances  of  thia  variety  occur  not  oiUy  among  tiie  Qreeka, 
Romans,  Russians,  Laplanders,  Tartars,  and  otiier  melanooomoua 
racea  of  the  least  swarthy  shade,  but  unong  the  Egyptians,  African 
negroes,  and  the  islanders  of  the  Padflc  The  minority  of  these  last 
caaea  have  been  confounded,  under  the.term  of  white  nwroes,  with  the 
real  Albinoe ;  but  they  differ  from  them  in  the  more  ruddy  hue  of  the 
akin,  the  oolour  of  the  iris,  the  bladmeas  of  tiie  pupil,  and  the  flaxen 
or  red  oolour  of  the  hair. 

Other  varieties  beaidea  thoae  of  oolour  occur  in  the  akin  and  its 
appendagea.  The  akin  of  many  tribea  of  negroes  is  peculiarly  deck 
and  oily,  from  the  abundance  of  aebaoeoua  and  perspiratory  secretion. 
From  many  also  there  ii  enntted  a  peculiarly  strong  odour,  and 
Humboldt  saya  that  the  Peruviana  can  by  the  aense  of  smell  alone 
distinguish  the  European,  the  American  Izidian,  and  the  negro.  The 
cutide  of  the  daric  tribea  ia  thicker  and  coarser  than  that  of  white 
nations,  and,  from  the  greater  difficulty  of  aeparating  the  latter  Into 
two  layers^  it  haa  been  imagined  that  there  is  no  rete  mucosum,  or 
soft  cutide,  in  Europeana.  The  hair  alao  varies  almost  aa  much  in  ita 
texture  aa  in  its  colour.  Ita  chief  varietiea  are  obaerved  in  the  copious, 
long,  soft^  imd  more  or  leas  curly  hair  of  various  colours  in  the 
European;  the  strong,  atraighl^  and  aoanty  hair  of  the  South  Sea 
islanders ;  and  the  black,  flne^  wiry,  crisp  hair  of  the  negro.  A  very 
general  charaoteiiatio  of  tiie  dazker«oloured  nations  ia  eiwer  an  entini 
want  of  beard,  or  a  very  scanty  one  devdoped  later  in  life  than  in  the 
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white  r&oes.  Mr.  Lawrence  ('  Lecttirei,'  272)  has  adduced  proofs  of 
this  in  the  Moogolfl,  the  Chineee,  Japanese,  Malavs,  SouUi  Sea 
Islanden,  negroea,  and  the  Indiana  of  North  and  South  America ;  but 
the  hct  has  been  somewhat  obscured  by  the  practice,  which  is  gene- 
rally proTslent  among  these  nations,  of  extirpating  the  little  hair  which 
they  haye. 

In  the  performance  of  the  several  functions  of  the  economy,  it  has 
not  yet  appeared  that  any  fixed  dififerenoe  exists  in  the  seyenl  races 
of  men,  except  in  cases  in  which  the  rariation  is  due  to  the  diGference 
of  climate,  and  occurs  alike  in  all  nces  when  subjected  to  the  same 
influences.  In  physical  endowments  also,  however  great  may  be  the 
distance  between  the  degrees  of  intellectual  and  moral  elevation 
possessed  by  civilised  and  uncivilised  nations,  yet  there  is  sufficient 
evidence  to  prove  that  in  all  there  may  be  traced  the  same  mental 
endowments,  similar  natural  prejudices  and  impressions,  the  same 
consciousness,  sentiments,  sympathies,  propensities,  in  short  a  common 
physical  nature,  or  a  common  mind.    (Prichard,  'Researchea') 

This  accordance  in  the  physiological  and  psychical  properties  of  all 
nations  affords  one  of  the  strongest  possible  arguments  m  &vour  of 
the  whole  human  race  being  but  one  species ;  for,  as  Dr.  Prichard 
observes,  'Hhe  physiological  characters  of  race  are  liable  to  few  and 
unimportant  variations;"  and  therefore  when  we  find  that  in  a  number 
of  individuals  spread  over  the  greater  part  of  the  globe  no  other 
differences  occur,  either  in  the  average  length  of  life,  or  the  extreme 
length  occasionally  attained,  in  the  periods  of  gestation,  of  infancy,  of 
puberty,  and  of  other  changes  in  the  economy,  or  in  the  habits, 
iuRtincts,  affections,  and  intellectual  faculties,  than  may  be  fairly 
attributed  to  the  differences  of  external  circumstances,  it  may  be  at 
once  concluded  that  they  are  all  members  of  the  same  family,  and 
the  offspring  of  one  common  stock.  This  aigument  receives  support 
from  the  fact  that  in  many  animals,  of  which  from  their  forms  alone 
It  miuht  be  difficult  to  determine  whether  they  belonged  to  the  same 
or  different  spec  es,  a  diversity  oocuxs  in  their  physiological  characters. 
Thus  the  vioU  and  dog,  though  in  many  other  respects  closely  resem- 
bling each  other,  differ  in  the  period  of  gestation,  the  she-wolf  canying 
her  young  ninety  days,  and  the  bitch  (of  whatever  variety)  only  sixty- 
two  or  sixty-three.  In  like  manner  the  dog  is  strongly  distinguished 
from  the  wolf  in  his  inclination,  which  is  everywhere  observable^  to 
associate  with  man ;  and  the  fox,  from  both  the  wolf  and  dog,  in  his 
solitary  habits.  Tet  in  form  these  three  agree  so  nearly,  that  some 
naturalists  have  deemed  them  to  be  the  same  species.  Similar 
differences  may  be  observed  in  the  ox  kind,  between  the  domesticated 
ox  and  the  bieon  and  buffalo,  which,  though  nearly  related  to  him  in 
form,  are  totally  opposite  in  dis]x>Bition  and  habits.  So  also  the  most 
marked  differences  between  the  sheep  (in  all  its  varieties)  and  the  goat 
are  to  be  found  in  their  instincts  and  consequent  modes  of  life ;  and 
so  on  through  numberless  other  instances,  all  tending  to  prove  the 
permanence  of  physiological  and  psychical  characters  in  each  species, 
and  their  comparative  independence  of  those  influences  by  which 
modifications  in  form  and  colour  are  produced. 

It  is  necessary  however  to  show  that  the  structural  differences 
which  seem  to  distinguish  so  clearly  the  several  nations  of  mankind 
coincide  with  similar  variations  in  other  animals  which  are  descended 
from  a  common  stock.  Such  variations  occur  especially  in  animala 
which  have  been  domesticated,  and  thus  subjected  to  influences  in 
many  respects  analogous  to  those  under  which  man  has  fallen  in  the 
progress  or  decline  of  civilisation.  No  one,  for  example,  will  be  inclined 
to  deny  that  the  varieties  of  dogs  (which,  according  to  Professor  Owen, 
are  imdoubtedly  all  of  one  species)  present  hr  greater  differences  in  form 
and  colour,  and  in  some  parts  of  their  habits  and  instincts,  than  any 
that  are  observed  in  man.  And  it  is  worthy  of  observation  that  in  the 
most  highly  domesticated  races,  as  the  spaniel,  the  cranium  is  more 
fullv  developed,  and  recedes  further  from  the  form  of  the  skull  proper 
to  toe  wolf,  than  in  those  which  are  less  cultivated,  as  the  mastiff.  In 
this  we  can  trace  a  series  of  varieties  very  analogous  to  those  of  the 
monkey,  the  negro,  and  the  highly  civilised  European. 

The  races  of  swine  present  even  more  remarkable  instances  of 
variation,  which  have  b^en  particularly  described  by  Blumenbach. 
('  Beytrage  zur  Naturgesch.').  It  is  certain  that  these  all  descend  from 
the  wild  boar;  and  it  is  equally  certain  that  swine  were  unknown  in 
America  till  carried  there  by  the  Spaniards.  Tet  in  that  country  they 
have  already  degenerated  into  breeds  very  different  from  each  other 
and  from  their  original  Those  taken  to  Cubagua  became  a  race  with 
toes  half  a  span  long,  and  those  of  Cuba  became  more  than  twice  as 
large  as  their  progenitors^  In  Normandy  the  swin^  are  remarkable 
for  the  length  of  ihe  bone  of  the  hind  leg.  Swine  with  solid  hoofis 
were  known  to  the  ancients,  and  laige  breeds  of  them  are  found  in 
Himgary  and  Sweden.  In  some  also  the  hoof  is  divided  into  five 
clefts.  In.  Guinea  they  have  long  ears  couched  upon  the  back;  in 
China,  a  laxge  pendant  oeUy  and  veiy  short  legs;  at  Cape  Verd  and 
other  places,  very  large  curved  tusks.  Thus  then  in  one  species  we 
find  changes  even  greater  than  those  which  occur  among  men;  and  as 
to  the  most  important,  Blumenbach  says  that  the  whole  difference 
between  the  cramum  of  the  negro  and  that  of  a  European  is  by  no  means 
greater  than  that  which  exists  between  the  cranium  of  the  wild  boar 
and  that  of  the  domestic  swine.  An  examination  of  the  different 
breeds  of  sheep,  horJaes,  oxen,  goats,  cats,  rabbits,  and  still  more  of 
domesUb  fowl,  would  in  like  manner  show  tliat  all  these  species,  even 


while  under  observation,  are  subject  to  greater  yaiiations  than  are 
found  in  the  diffSsrent  races  of  men. 

In  respect  of  colour,  a  perfect  analogy  holds  between  the  varieties 
of  domestic  animals  and  those  of  men.  In  all  those  enumeratad 
above  examples  occur  of  the  melanocomous,  leuooua,  and  xanthoos 
varieties  springing  up  casually  or  existing  constantly  in  particukr 
breeds.  Ijius  even  in  England  the  cattle  of  different  counties  ma/ 
be  recognised  by  their  colour  as  well  as  their  forms.  Aaara  remaria 
of  the  norsep  and  oxen  of  Paraguay  (where  both  species  have  roa 
wild  and  multiplied  very  rapidly),  that  wl^ile  all  those  that  are  domes- 
ticated vary  considerably  in  colour,  those  that  are  wild  have  all  the 
same  colour ;  the  horses  a  chestnut  or  bay-brown ;  the  oxen  reddish- 
brown  on  the  back,  and  black  on  the  rest  of  the  body. 

The  analogy  between  the  variations  to  which  domesticated  (and 
more  rarely  wild)  •■ntmala  are  subject,  and  those  which  are  observed 
in  men,  is  a  strong  argument  for  the  unity  of  the  human  species 
Another  which  possesses  much  weight  is  drawn  from  the  propagatioi 
of  the  several  races.  It  is  well  known  that  among  all  other  animals 
the  hybrid  productions  of  parents  of  different  species  are  either  quite 
barren  or  so  little  prolific  that  they  soon  become  extinct^  and  that 
an  intermediate  race  cannot  be  maintained  even  to  the  second  genera- 
tion without  a  return  to  the  pure  blood  of  one  or  other  parent.  On 
the  other  hand  it  is  observed  among  domestic  animals  that  the 
progeny  of  different  varieties  of  the  same  speoiee  exceed  in  vigour, 
and  are  even  more  prolific  than  their  parents ;  so  that  intermediate 
races  are  apt  very  soon  to  become  more  numerous  than  the  originals 
from  which  they  sprung.  ExacUy  the  same  principle  hoida  in  the 
human  race.  AU  nations  propsgate  together  with  equal  facility,  and 
Dr.  Prichard  has  shown  that  tne  progeny  of  parents  of  different  nations 
have  in  many  instances  exceeded  tixose  from  whom  they  sprung  ic 
vigour  and  in  the  tendency  to  multiplication. 

what  may  be  the  precise  nature  of  the  influences  which  have  caused 
so  much  difference  to  exist  between  the  individuals  of  the  human  race 
we  are  unable  to  say;  but  iostanoes  are  oonstanUy  occurring,  which 
seem  to  show  us  how  possible  it  is  that  all  the  varieties  of  human 
beings  have  occurred  in  a  common  family.  Even  amongst  the  raoea 
of  our  own  i^and,  when  exposed  to  circumstances  which  deprive  them 
of  their  usual  nutriment  and  means  of  developing  the  civilising  instinctB 
of  mankind,  we  find  that  they  sink  in  character,  and  become  physically 
degraded  to  a  level  with  races  whose  features  at  first  sight  are  very  far 
removed.  We  need  but  to  travel  across  the  Irish  Channel  to  see  many 
groups  of  our  Celtic  fellow-subjects,  who  have  been  reduced  by  famine 
and  disease  to  a  degraded  condition  closely  bordering  on  that  of  these 
savsges. 

Although  the  colour  of  the  skin  and  the  character  of  the  hair  give 
so  very  decided  an  appearance  to  many  of  the  races  of  man,  yet  there 
is  on  record  a  great  number  of  cases,  in  which  individuals,  with  hair 
and  skin  of  one  colour,  have  given  birtii  to  duldren  with  hair  and  akin 
of  another  colour  and  character.  Dr.  Prichard  enumerates  a  great 
number  of  instances  of  individuals  with  yellow  hair  and  fair  skin, 
amongst  tribes  with  dark  hair  and  skin ;  and  in  the  temperate  regions 
of  Asia  whole  tribes,  evidentiy  descended  from  dark-coloured  races, 
presented  the  light  colour.  The  Jews  appear  to  have  been  originally 
a  dark-skinned  and  woolly-haired  race ;  but  it  is  well  known  that  the 
Jews  of  Europe  very  frequentiy  present  the  charactenstios  of  iht 
lightest  coloured  races.  On  the  other  hand  we  have  oonstantiy  indi- 
viduals bom  of  white  parents  having  woolly  hair,  a  dark  akin,  and 
other  approaches  to  the  black  varietieft  of  men.  Even  whole  nation^ 
as  the  Germans,  have  presented  a  tendency  to  become  darker. 

There  is  also  evidence  to  prove  that  even  the  forms  which  the  bones 
of  the  head  assume  amongst  different  natiodb  are  not  fixed.  Amongst 
the  most  highly  developed.raoes,  having  the  most  perfect  forms  of  skull, 
we  oonstantiy  see  individuals  with  the  projecting  maxilla,  which  is 
prevalent  amongst  the  lowest  tribes;  whilst,  on  the  other  hand,  indi- 
viduals are  often  seen  among  the  least  civilised  races  presenting  forms 
of  the  skull  approaching  those  of  the  most  cultivated  nations.  Facta 
such  as  these  are  oonstantiy  accumulating,  and  clearly  point  to  the 
derivation  of  the  human  race  from  one  pair. 

A  very  natural  question  arises  here  as  to  whether  we  have  any 
natural  history  evidence  as  to  the  length  of  time  man  has  existed  gd 
the  surface  of  the  earth.  Recent  inquiries  into  the  history  of  th«» 
human  race  have  resulted  in  confirming  the  view  of  the  comparatively 
modem  origin  of  the  race,  and  disproved  the  statements  of  tiiose  who^ 
relying  on  fabulous  accounts  of  documents  in  the  possession  of  the 
Chinese  and  Hindoos,  have  given  to  the  human  race  an  absurd  anti- 
quity. Qeology  reveals  to  us  very  clearly  the  fact,  that  man  has  not 
been  created  from  the  earliest  period  at  which  animal  and  vegetable 
life  have  appeared  on  the  surface  of  the  earth.  Geologists  can  point 
to  strata  which  were  successively  deposited  at  the  bottoms  of  oceans 
and  great  rivers,  and  which  present,  for  a  long  succession  of  sges,  no 
evidence  of  the  existence  of  human  beings.  These  rocks  unfold  a 
condition  of  the  earth's  surface  by  which  this  world  was  gradually 
prepared  to  receive  its  highest  and  most  potent  inhabitant — man  I 
Estimates  have  been  form^  by  Sir  C^iarles  Lyell  and  others  of  the 
periods  of  time  required  for  the  production  of  certain  changes  upon 
the  earth's  surface ;  and  comparing  geological  changes  with  the  evi- 
dences of  the  existence  of  man,  ail  the  principles  of  the  science  of 
geology  support  the  notioui  that  man  is  one  of  the  most  rscsBtly 
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created  beings  upon  the  aarfaoe  of  the  earth.  The  same  evidence  is 
also  in  favour  of  the  supposition  that  many  of  the  animals  and  plants 
by  which  man  is  surrounded  at  the  present  moment  are  contem- 
poraneous creations  with  himself.  What  the  exact  date  of  man's 
creation  is  science  cannot  answer.  Dr.  Latham  has  however  shown 
that  the  arguments  raised  in  favour  of  a  much  higher  antiquity  than 
ia  given  in  the  books  of  Mosw,  from  the  civilisation  of  the  Chinese, 
are  of  no  value ;  and  he  has  also  pointed  out,  in  his  '  Varieties  of 
Man/  that  the  dvilisation  of  the  Chinese  U  much  more  modem  than 
the  Chinese  believe. 

It  has  only  been  within  these  last  few  vears  that  the  importance  of 
employing  the  language  spoken  by  man  has  been  fully  appreciated  as 
a  means  of  aflTording  characters  by  which  our  knowledge  of  the  rela- 
tions of  the  races  of  men  might  be  fiusllitated.  It  will  be  however 
speedily  felt,  when  the  nature  of  language  is  considered,  that  if  pro- 
perly studied  it  must  be  capable  of  throwing  great  light  on  the 
relation  that  exists  between  certain  raoes  and  nations.  The  great 
cause  that  has  retarded  the  application  of  the  study  of  language  in 
this  direction  has  been  the  assumption  of  erroneous  views  with  regard 
to  the  derivation  and  origin  of  languages.  Thus,  to  take  an  example, 
writers  on  the  EngUsh  language  nave  constantly  assumed  that  our 
language  has  been  derived  from  the  Latin  and  Qreek  on  the  one  hand, 
and  the  Celtic  or  supposed  ancient  British  on  the  other.  It  never 
occurred  to  the  old  etymologist  to  inquire  whether  Latin,  Qreek, 
Celtic,  and  English  might  not  all  have  been  derived  from  a  common 
stock,  which  is  really  the  case ;  not  that  we  have  not,  and  do  not 
constantly  import  words  from  both  Latin  and  Oreek — as  such  words 
as  '  communicate,'  *  investigate,'  and  '  condemnation,'  from  the  former, 
and  '  geology,'  '  anatomy,  and  '  ethnology,'  from  the  latter,  fuUv 
testify;  but  we  find  a  vast  number  of  words  in  Latin  and  Greek 
which  correspond  as  much  with  words  in  the  Sanscrit  and  Persian  as 
they  do  with  the  English ;  and  a  complete  investigation  of  the  subject 
shows  that  the  Engluh,  Qerman,  French,  Celtic,  Latin,  Qreek,  Persian, 
and  other  languages,  are  but  branches  of  a  common  root,  which  has 
hitherto  been  traced  to  the  Sanscrit. 

Although  modem  philolog^ts  have  succeeded  in  tradng  cognate 
languages  to  certain  primitive  stocks,  they  are  not  yet  in  a  position  to 
demonstrate  that  there  was  but  one  original  language,  or  what  was 
the  probable  nature  of  that  language.  But  if,  as  we  have  seen,  there 
is  reason  to  believe  that  the  human  race  originated  in  a  single  pair, 
we  must  assume  an  original  language,  or  at  least  such  modes  of 
expression  as  would  originate  in  a  common  family.  In  the  investi- 
gation of  language  however,  for  ethnological  purposes,  we  are  not 
allowed  to  assume  one  language,  and  trace  its  roots  through  all  known 
varieties ;  but  we  proceed  from  particular  forms,  and,  comparing  them 
with  one  another,  ascend  or  pass  back  in  time  to  those  that  were 
earlier,  and  have  been  parents  of  the  first 

This  process,  although  at  first  sight  it  might  appear  easy,  is  one 
that  only  can  be  pursued  according  to  the  special  laws  of  change 
which  it  is  known  words  in  passing  from  one  language  to  another 
have  undergone.  It  appears  that  as  long  as  a  language  is  unwritten, 
it  is  subject  to  change ;  but  these  changes,  although  tiiey  go  on  more 
or  less  quickly  according  to  circumstances,  are  never  sudden,  violent, 
or  arbitrary.  As  an  instance  of  the  kind  of  change  that  takes  place, 
we  may  quote  the  fact,  that  in  the  Teutonic  languages  the  letter  c  of 
khe  Latin  is  almost  invariably  converted  into  h.  Were  it  not  for  a 
knowledge  of  this  fact,  an  inquirer  would  find  it  difficult  to  discover 
in  the  Latin  word  cor  the  analoeue  of  our  word '  heart ;'  yet  when  we 
call  to  mind  the  regularity  of  the  conversion,  the  little  importance  of 
the  vowels  in  all  spoken  languages,  we  shall  see  that  the  r  with  its 
preceding  letter  constitutes  the  true  root  of  the  word.  This  brings 
us  to  another  point  in  the  study  of  words,  and  that  is,  that  for  the 
sake  of  denoting  a  relationship,  letters  and  syllables  are  either  placed 
after  or  before  certain  words,  called  prefixes  and  affixes,  and  in  order 
to  discover  the  root  of  these  words,  it  is  necessary  to  separate  such 
additions.  In  such  Latin  nominatives  as  cofii-s  and  2ffpn-#,  and  acou- 
SAtives,  as  eane-m  and  IttptHn,  the  last  letters  »  and  m  are  no  essen^ 
parts  of  the  word,  but  indicate  the  relations  of  the  word  to  which 
they  are  attached  to  other  words  in  a  sentence.  So  with  such  words 
as  ama^b-am,  mon-e-fiam,  audi^bamf  the  syllables  ha,  or  e5a,  are  the 
sign  of  the  past  imperfect  tense,  whUst  the  letter  m  is  the  sign  of  the 
person  or  pronoun  /.  The  root  of  the  nouns  then,  in  these  casefl, 
must  be  sought  in  the  words  cam  and  htpu  in  the  nouns,  and  ama, 
mon,  and  audi  amongst  the  verbs.  As  illustrations  amongst  the  adjec- 
tives, we  may  take  such  words  as  graeilitf  timilit,  docilia,  tUilitf  in 
whidi  Uis  is  evidently  the  sign  of  the  adjective,  and  the  root  is  to  be 
found  in  the  words  grae-,  iim-,  doe-,  and  tU-. 

In  ascertaining  the  relation  of  languages  to  each  other,  there  are 
three  principal  methods  by  which  the  relation  between  the  different 
words  that  compose  a  sentence  is  indicated.  Of  these  three  different 
methods,  the  Chinese,  the  English,  and  the  Latin  and  Qreek,  may  be 
taken  as  examples.  In  referring  to  the  roots  of  words  in  Latin,  we 
spoke  of  the  prefixes  and  affixes  which  altered  their  form ;  and  this 
mode  of  expressing  the  relation  of  words  in  a  language  is  characteristic 
of  the  Latin  and  Greek  laneuage^  and  is  called  the  classical  method. 
The  words  added  are  called  Inflections,  and  such  languages  Infiectional. 
IXL  such  a  proposition  as  te-tiff4  homin-em,  the  eoi  in  the  last  word  indi- 
ostes  the  relation  between  the  object  (the  man  touched),  and  the  action  I 


expressed  by  the  verb  teHgi,  that  is, '  of  tonohing.'  In  the  verb  ih«  U 
denotes  the  time,  the  i  the  agent. 

Now,  although  the  English  language  has  inflections,  as  ii  m&a  in  suoh 
words  as  *  sister^'  <touch-ed,'  'lov-ed,'  vet,  as  a  language,  it  may  be 
regarded,  in  contrast  with  the  classical  languages,  as  non-inflectional. 
Thus,  instead  of  saying  tetigi,  we  say  '  I  have  touched ;'  and  instead  of 
homin-i,  we  say  '  to  a  man.' 

The  Chinese  resembles  the  English  language  in  this  respect,  that  it 
has  a  separate  word  to  express  relations  and  objects,  and  is  thus  non- 
inflectional.  The  great  difference  however  between  the  English  and 
Chinese  languages  is  this,  that  the  English  has  lost  inflections  which 
it  once  had,  whilst  the  Chinese  has  never  acquired  inflections.  This 
produces  a  great  difference  between  the  two  languages,  as  in  passing 
through  the  condition  of  an  inflectional  language  the  English  has 
aoquiied  certain  abstract  terms  which  are  not  found  in  the  Chinese. 
Thus,  when  we  should  say  '  I  go  to  London,'  the  Chinese  wonld  say 
'  I  go  end  London.'  They  have  no  preposition  indicating  direction. 
Instoul  of  saying, '  The  sun  shines  through  the  air,'  the  Chinese  say. 
'  The  sun  shines  pauagt  air,'  and  so  on. 

In  addition  to  these  three  kinds  of  language,  we  have  another, 
Instead  of  tiie  inflections  being  merely  letters  or  syllables  added  to 
denote  relationship,  thev  are  sometimes  two  words;  so  that  inflection 
is  developed  as  the  result  of  juxtaposition,  or  composition. 

By  ^ese  methods  we  can  arrange  all  languages  under  the  four 
following  heads : — 

1.  Aptotic  (from  a,  not ;  and  jitont,  a  case).— Languages  without 
inflections,  and  monosyllabic ;  as  the  Chinese. 

2.  AggUuiwxte* — ^Languages  which  are  inflectional,  but  which  have 
become  so  from  the  juxtapoaition  or  oomposition  of  different  words. 

3.  Amalgamate, — Languages  with  inflections,  which  cannot  be  shown 
to  have  originated  in  separate  and  independent  worda 

4.  Anoftotie  (from  ana,  back ;  and  p<om,  a  case). — Languages  which, 
like  the  EngUsh,  once  possessed  inflections,  but  have  fallen  back  from 
or  lost  theuL 

In  classifying  the  races  of  men,  it  must  be  remembered  that  the 
divisions  and  subdivisions  which  are  employed  do  not  resemble  those 
which  are  used  in  the  systematic  classification  of  plants  and  animals. 
When  the  whole  of  the  species  of  the  vegetable  or  tne  animal  kingdom 
have  to  be  arranged,  then  we  divide  them  into  various  primary  and 
subordinate  groups,  which  are  called  classes,  families,  or  orders^ 
genera,  spedes,  and  varieties.  Kow  man  himself  is  but  a  species ;  he 
belongs  to  a  subordinate  group  of  a  laige  division  of  the  animal 
kingdom.  Zoologically  considered,  man  is  an  animal  belonging  to  the 
class  Vert^rata,  tiie  order  Mammalia,  the  sub-order  ffomintdce,  the 
genus  ffomo,  and  species  iapient. 

The  characters  of  this  species  given  by  Blumenbach,  and  generallv 
received,  are : — "  Erects  2-handed,  unarmed,  rational,  endowed  with 
speech ;  a  prominent  chin ;  4  incisor  teeth  above  and  below ;  all  the 
teeUi  equaUy  approximated ;  the  canine  teeth  of  the  same  length  as 
the  others ;  the  lower  incisors  erect,"  The  same  author  divides  the 
species  into  five  varieties,  whose  ohsmcters  are  as  follows  (Lawrence, 
'  Lectures,'  p.  477) : — 

1.  Caucasian  Variety. — ^A  white  skin,  either  with  a  fair  rosy  tint,  or 
inclining  to  brown;  red  cheeks;  hair  black,  or  of  the  various  lighter 
colours^  copious,  soft,  and  generally  curved  or  waving.  Irides  dark 
in  those  with  brown  skin ;  light  in  the  fair  or  rosy  complexioned. 
Large  cranium  with  small  face;  the  upper  and  anterior  regions  of 
the  former  particidarlv  developed,  and  the  latter  falling  perpendicu- 
larly under  theuL  Face  oval  and  straight,  with  distinct  features; 
expanded  forehead,  narrow  and  rather  aquiline  nose,  and  small  mouth; 
front  teeth  of  both  jaws  perpendicular;  lips,  particularly  the  lower, 
gently  turned  out ;  ohin  full  and  rounded.  Moral  feelings  and  intel- 
lectual powers  most  energetic,  and  susceptible  of  the  highest  develop* 
ment  and  oultura  This  variety  includes  aU  the  ancient  and  modem 
Europeans  except  the  Finns ;  the  former  and  present  inhabitants  of 
Western  Asia,  as  far  as  the  river  Oby,  the  Caspian  Sea,  and  the  Ganges 
(that  is,  the  Assyrians,  Modes,  and  Chaldtoans;  the  Sarmatiaus, 
Scythians,  and  Parthians ;  the  Fliilistines,  PhoenioUns,  Jews,  and  the 
inhabitants  of  Syria  generally ;  the  Tartars,  properly  so  called ;  the 
tribes  actually  occupying  the  chain  of  Caucasus;  the  Georgians, 
Circassians,  MingreUans,  Armenians ;  the  Turks,  Persians,  Arabians, 
Afghans,  and  Hindoos  of  high  castes) ;  and  the  northern  Africans,  the 
Egvptians,  Abysainiaos,  and  Guanchea 

i.  The  Mongolian  Variety. — Characterised  by  olive  colour,  which  in 
many  cases  is  very  light,  and  black  eyes ;  black,  straight,  strong,  and 
thin  hair ;  little  or  no  beard ;  head  of  a  square  form,  with  small  and 
low  forehead;  broad  and  flattened  face,  with  the  features  running 
together;  the  glabella  flat  and  very  broad;  nose  small  and  flat; 
rounded  cheeks,  projecting  externally ;  narrow  and  linear  aperture  of 
the  eye-lids ;  eyes  placed  very  obliquely;  slight  projection  of  the  chin ; 
lai^ge  ears ;  thick  lips ;  stature^  particularly  in  the  countries  nt  ar  the 
North  Pole,  inferior  to  that  of  Europeans.  It  includes  the  tribes  of 
Central  and  Northern  Asia,  as  the  Mongols,  Calmucks,  and  Buriats ; 
the  Mantchoos,  Daiirians,  Tungooses,  and  Coreans ;  the  Samoiedes, 
Yukagers,  Koriacs,  Tschuktschi,  andEamtchatkadales;  the  Chinese  and 
Japanese,  the  inhabitants  of  Tibet  and  Bootan,  of  Tonquin,  Cochin- 
China,  Ava,  Pegu,  Cambodia,  Laos,  and  Siam ;  the  Finnish  races  of 
Northern  Europe,  as  the  Laplanders  and  the  tribes  of  Esquimaux. 
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8.  Th«  Btbiopiaa  yariet7.'Skin  and  ejet  bUok ;  hair  blMk  and 
woolly ;  skull  oomprmed  laterally,  and  elongated  towards  the  ftont; 
forehead  low,  narrow,  and  slanting;  cheek-bones  prominent;  laws 
narrow  and  projecting ;  upper  front  teeth  oblique  $  ohin  reoedinff. 
The  eyes  prominent ;  the  nose  broad,  thick,  flat»  and  oonfdsed  with 
the  extended  jaw;  the  lips,  and  partioolarly  the  upper  one,  thiok. 
All  the  natives  of  Africa,  not  induded  in  the  first  Tsriety,  belong 
to  this. 

4.  The  American  Variety. — Skin  dark,  and  more  or  less  of  a  red 
tint ;  black,  straight,  and  strong  hair ;  small  beard ;  and  a  counte- 
nance and  skull  very  similar  to  the  Mongolian.  The  forehead  low ; 
the  eyes  deep ;  the  face  broad,  particularly  across  the  cheeks,  but  not 
so  flattened  as  in  the  Mongols ;  mouth  large ;  and  lips  rather  thick. 
This  variety  includes  all  the  native  Americans  except  the  KsgnimanT. 

5.  The  Malav  Variety. — Brown  colour,  from  a  light  tawny  to  a  deep 
brown.  Hair  black,  more  or  less  curled,  and  abundant ;  head  rather 
narrow ;  bones  of  the  face  large  and  prominent;  nose  full,  and  broad 
towards  the  apex ;  mouth  large.  In  this  are  induded  the  inhabitants 
of  Malacca,  of  Sumatra,  Java,  Borneo,  Celebes,  and  the  adjacent  Asiatic 
islands ;  of  the  Molucca,  Ladrone,  Philippine,  Marian,  and  Caroline 
groups;  of  Australia,  Van  Diemen's  Land,  xTew  Quinea,  New  Zealand, 
and  of  all  the  islands  of  the  South  Sea. 

Cuvier  distinguished  only  three  prindpal  divisions—the  Caucasian, 
the  Mongolian,  and  the  Ethiopian ;  remaining  doubtful  as  to  the  Malay 
and  American  varieties.  Dr.  Prichard,  on  the  other  hand,  divides  the 
species  into  seven  principal  varieties : — ^1,  the  Iranians,  who  in  the 
form  of  their  skulls  and  other  physical  characters  resemble  Europeans, 
in  which  are  included,  as  before  detailed,  all  the  Caucasian  variety. 
2,  the  Turanian,  who  are  nearly  the  same  with  the  Mongolians  of  other 
writers.  8,  the  native  Americans,  except  the  Esquimaux  and  some 
others  resembling  them.  4,  the  Hottentots  and  Bushmen.  5,  the 
Negroes.  6,  the  Papuas,  or  woolly-haired  nations  of  Polynesia. 
7,  the  Alfburou  and  Australian  races. 

The  following  is  the  arrangement,  with  the  definitions  given  by 
Dr.  Pickering,  an  American  traveller  and  writer,  in  his  work  *  On  the 
Races  of  Men  :'— 

a.  White. 

1.  Arabiatk— The  nose  prominent^  the  lips  thin,  the  beard  abundant^ 
and  the  hair  straight  or  flowing. 

2.  Abjfmniaik — ^The  oomplexion  hardly  beooming  florid,  the  nose 
prominent^  and  the  hair  crisped. 

h.  Brown, 

8.  Monffolian, — Beardless,  with  the  hair  perfectly  straight  and  very 
long. 

4.  EUtetUoL—ISegto  features,  and  close  woolly  hair;  and  the 
stature  diminutive. 

5.  Malay. — Features  not  prominent  in  the  profile,  the  oomplexion 
darker  than  in  the  preceding  races,  and  the  hair  straight  or  flowing. 

e.  BUukii^Brown. 

6.  Papuan. — ^Features  not  prominent  in  profile,  the  beard  abundant, 
the  skin  harsh  to  the  touch,  and  the  hair  criiped  or  frizzled. 

7.  NegrUlo. — Apparently  beardless,  the  stature  diminutive,  the 
features  approaching  those  of  the  negro,  and  the  hair  woolly. 

8.  Indian,  or  TeZtn^cm.— The  features  approaching  those  of  the 
Arabian,  and  the  hair,  in  like  manner,  straight  or  flowing. 

9.  Sthiopian. — The  oomplexion  and  features  iotermediate  between 
the  TeUngan  and  Negro,  and  the  hair  crisped. 

d  BlaO^ 

10.  Afuiralian. — ^Negro  fSsatares,  but  combined  with  straight  or 
flowing  hair. 

11.  Ntffn>.-^C[o9B  woolly  hair,  the  nose  much  flattened,  and  the 
Ups  very  thick. 

The  most  recent  writer  and  greatest  authority  on  the  races  of  men 
is  Dr.  R.  Q.  Latham,  who,  in  his  work  on  the  'Varieties  of  Man,' 
proposes  the  following  arrangement  In  the  first  place,  like  Cuvier 
and  other  previous  writers,  he  adopts  but  three  primary  varieties  of 
the  human  species  :— 

L  MongolidtB.    II.  AUantidce,    III.  Japetidce. 

The  termination  in  *  id» '  employed  here  seems  preferable  to  the 
use  of  terms  such  as  class,  order,  family,  tribe,  or  other  words  which 
have  another  use,  either  in  this  or  other  departments  of  natural 
histonr.  It  must  not  however  be  supposed  that  by  using  these  terms 
any  of  the  varieties  of  man  can  be  traced  up  to  a  common  ancestry, 
so  that  we  could  say  all  the  Mwgolxdcs  originated  with  this  man,  or 
all  the  AUatUida  with  that  man.  In  tracing  back  races  we  have  no 
evidence  so  conclusive  that  any  particular  variety  originated  with  a 
particular  pahr  of  human  beings,  as  we  have  that  all  the  fanoilies  of 
mankind  have  originated  in  a  single  pair.  The  terms  Mongdida^ 
AtlaniidcBf  and  Japetida  are  not  derived  from  a  community  of  meaning 
in  the  things  they  express.  Thus,  the  first  comes  from  a  nation,  the 
Mongols,  who  occupied  a  portion  of  eastern  Asia,  and  were  at  one 
time  the  conquerors  of  the  world,  and  are  r^^arded  as  ^pieal  of  a 
large  portion  of  the  human  race.    The  Atlantida  are  entirely  found 


in  Africa ;  hence  their  name.    The  Japdida  indnde  the  moes  of 

in  Europe^  who  are  traditionally  descended  from  Japheth ;  hence  the 

name  selected  to  exmss  them. 

L  MoiraoiJDA— -The  people  oomprised  under  this  vaxiBij  have 
the  following  physical  conformation: — ^The  fsoe  Ib  broad  mod  flat, 
which  either  arises  from  the  great  development  of  the  aygooiatie 
arches,  or  frY>m  the  distanoe  between  the  parietal  bones  on  ea^  aide  of 
the  h^.  There  is  often  also  a  great  depression  of  the  naaal  booe^ 
which  contributes  to  give  a  fiat  appearance  to  the  face.  The  profile 
of  the  forehead  is  retiring  or  depressed,  seldom  found  perpendloolar. 
The  profile  of  the  jaws  is  prognathic  or  projecting,  seldom  found  on  a 
level  with  the  forehead.  The  eyes  frequently  preeent  the  peculiari^ 
called  oblique.  The  skin  is  of  a  mixed  character,  never  truly  white, 
and  very  rarely  of  a  jet-black ;  still  it  often  presents  wha;(  would  be 
called  a  black  or  yttdie  colour.  The  eyes  ore  generally  of  a  dark 
colour.  The  hair,  as  a  general  rule,  is  straight^  u>ng,  and  black ;  in 
some  instances  it  is  curly — rarely  woolly — ana  mora  rarely  stiU  light- 
coloured. 

The  languages  of  the  people  bdonging  to  this  variety  are  either 
characterised  by  the  absence  of  cases  (aptotic),  or  having  inflections, 
they  can  be  shown  to  have  arisen  out  of  the  union  of  different  words 
(amutinate).    They  are  very  rarely  amalgamate. 

The  distribution  of  this  variety  is  very  wide  over  the  snrfiice 
of  the  earth.  It  finds  its  greatest  development  on  the  conti- 
nent of  Asia;  although  even  there  it  is  found  not  to  be  entire 
possessor  of  the  earth.  The  Per8is;ns  of  northern  and  western  Peraia, 
the  Kurds,  the  Beluchi,  the  Afghans,  the  Tajiks  of  Bokhara,  and  the 
Siaposh  must  all  be  regarded  as  belonging  to  the  JapetidtB.  On  the 
other  hand,  slthough  we  shall  find  the  Japetida  the  principal  ooeu' 
pants  of  Europe,  thero  seems  to  be  little  doubt  that  the  Lappa  and 
Finns  of  Scanoixiavia,  the  Magyars  of  Hungary,  the  Turks  of  Turkey, 
the  Basques  or  Euskaldunes  of  Biscay  and  Navarre,  and  probably  even 
the  Albanians  or  mountaineers  of  ancient  Illyria  and  Epirus,  all 
belong  to  the  Mongolidof. 

From  the  analogv  of  language  this  variety  is  made  by  Dr.  TiatJiam 
to  include  the  whole  of  the  inhabitants  of  the  Polynesian  Islands,  as 
well  as  those  of  America.  Although  at  first  sight  the  physical  differ- 
ences between  the  Asiatic  Mongolida  and  the  in£ibitants  of  tiia  ishmds 
of  the  South  Seas  and  the  continent  of  America  might  look  as  great 
as  that  between  many  of  the  M<mgoUda!  and  Japetidce,  yet  it  has  been 
found  that  even  physical  characters  fail  to  afford  a  line  of  demarcatioD. 
Thus,  the  late  Dr.  Morton,  of  America,  thought  that  "the  squared  or 
rounded  head,  the  flattened  and  vertical  occiput,  the  high  cheek-bones, 
the  ponderous  nuudUie,  the  large  quadrangular  orbits,  and  the  low  reced- 
ing forohead,"  wero  ohiuracters  that  would  dlBtinguish  the  American  from 
all  other  varieties.  When  however  we  examine  the  languagea  of  the 
American  continent  we  shall  find  that  the  Esquimaux  present  so  strong 
a  relation  to  that  of  the  other  races  that  we  cannot  deny  their  affinity 
to  the  American  races ;  and  it  is  amongst  the  Esquimaux  that  we  find 
a  departuro  from  the  physical  type  of  a  peculiar  American  form,  and 
a  strong  relationship  with  the  Asiatic  Mongolida.  It  is  oonsideratioQs 
such  as  this  which  have  induced  recent  ethnologists  to  reeard  the 
American  Indian  as  a  form  of  the  variety  of  mankind  to  which  the 
followers  of  Qenghis-Ehan  belong. 

The  infiuence  of  the  races  included  under  the  variety  of  Mongolida 
must  be  rogarded  as  rather  material  than  moral  They  undoubtedly 
form  by  far  the  larger  portion  of  the  human  race,  and  occupy  a  con- 
siderable space  in  the  history  of  the  world.  They  have,  by  the  sword, 
estabUshea  some  of  the  largest  empires  that  the  world  has  seen.  China 
is  at  this  moment  an  example.  Their  empires  have  however  crumbled 
to  pieces,  and  left  no  deep  impression  on  the  world.  Such  is  not  the 
history  of  the  Atlaniida  and  japdidte,  the  first  of  which  iodudes  the 
Jews  and  the  Mohammedans,  and  the  last  the  Greeks,  Romans,  and 
modem  European  races. 

The  Mongolida  are  divided  by  Dr.  Latham  into  groiqw  aa  follows:— 

A.  AUaie  Mongolida. — The  term  Altaic  is  taken  from  the  Altai 
Mountains  in  Central  Asia,  these  being  a  convenient  geographical 
centre  for  the  different  nations  and  tribes  comprising  this  diviaioo. 
It  embraces  two  stocks,  the  Seriform,  and  the  Tunmian. 

The  Seriform  stock  has  the  physical  conformation  of  the  Mongol, 
and  its  languages  are  either  wholly  aptotic  or  with  only  the  rudiments 
of  an  inflexion.  The  area  inhabited  by  these  people  is  China, 
Tibet,  and  the  Indo-Chinese  or  Trans-Gangetic  Peninsula  as  fiu*  as 
Malaya;  the  Himalayan  and  parts  of  the  Sub-Himalayan  range  of 
mountains. 

In  this  stock  the  chief  people  are  Chinese,  Tibetans,  Anameia^ 
Siamese,  Kambogiana,  Burmese,  the  Indu ;  and  several  unplaced  tribes 
are  added  by  Dr.  Iiatham. 

The  Turanian  stock  has  the  physical  conformation  of  the  Mongols, 
the  languages  are  not  monosyllabia  They  are  found  from  Kamt- 
chatka  to  Ilorway,  and  frt)m  the  Arctic  Ocean  to  the  frontien  of 
Tibet  and  Persia.  The  countries  included  are  the  northern  parts  of 
the  Chinese  empire,  the  greater  part  of  Siberia,  Mongolia,  Tartaiy, 
Eastern  Turkistan,  Asia  Minor,  Turkey,  Hungary,  Esthonia,  and 
Lapland.    They  are  divided  into  four  groups : — 

1.  The  Mongolian  branch,  including  the  Mongols  proper,  the  Buriati^ 
the  Kalmuks  of  Russia^  and  the  Eimak  of  Persia. 
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2.  The  Tungotiin  bzanoh  inoliidiiig  the  Tahnpojin  <m  the  LeoB, 
the  Lamuts  on  the  Sea  of  Okhotek,  end  the  Ma&tuia  rulen  of  ChiniL 

3.  The  Turk  bnnch :  this  indadei  the  Uigfarin,  the  Turks  of  the 
Sandy  Desert^  Turks  of  Khoten,  fta»  the  KirgkiB,  Uzbeks^  Turkomans, 
Osmanliy  Kogm,  Turks  of  the  Ruasiaa  empire^  and  the  isolated 
Yakuts  of  the  ijena. 

4.  The  Ugrian  brsaoh  indudes  the  Voguls,  the  PennisnSi  Tohere- 
mifls^  Fmlanden^  Estboniana^  Lapknden,  and  Hungarians. 

B,  Dioiemrian  Mcngolidee. — The  term  Diosourian  is  taken  from 
the  ancient  sea^nort  Dioscurias.  The  tribes  included  in  it  have  a 
modified  Mongol  organisation,  Hie  languages  are  (pauooeyllabio)  few- 
syllabled  and  agglutinate.  Of  all  the  langusges  not  belonging  to  the 
Seriform  stock  of  the  last  section  they  approadi  nearest  to  the  aptotio 
state.  Thev  embrace — 1,  the  Qeoigians;  2,  the  Lesgians;  8,  the 
Mizjeji;  4,  tne  Ir6n ;  and  6,  the  Circassians. 

Of  ^is  group.  Dr.  Latham  observes,  "To  have  used  the  word 
'  Caucasian '  would  have  been  correct,  but  inognvenient.  It  is  already 
misapplied  in  another  sense,  that  is,  for  the  sake  of  denoting  the 
so-cslled  Causasian  race,  consisting  or  aaid  to  consist  of  Jews,  Greck% 
Circassisns,  Scotchmen,  ancient  Romans,  and  other  heterogeneous 
elements.  In  this  sense  it  has  been  used  in  more  than  one  celebrated 
work  of  fiction.  In  such  and  in  such  only,  it  is  otherwise  than  out 
of  place." 

C.  Oceanic  MongoUdcB,-^  The  epithet  Ooeanio  is  applied  to  this 
group,  because,  with  the  exoeption  of  the  p^wiwnim  of  Malacca,  the 
tribea  belonging  to  it  are  the  inhabitants  of  islands  ezdusiTely. 
With  the  exoeption  of  Mauritiui^  the  lale  of  Bourbon,  Ceylon,  the 
Seychellee,  the  Maldives,  and  the  Laooadives  in  the  Indiui  Ooean, 
and  the  Japanese  empire,  with  the  islands  to  the  north  thereof  in 
the  Chinese  Sea,  every  inhabited  spot  of  Isnd  in  the  Indian  and 
Pacific  Oceans  is  inhabited  by  tribes  of  one  and  the  same  race  which 
are  embraced  by  this  division.  Not  onlv  is  this  race  to  be  found  spread 
over  these  islands,  but  apparently  nowhere  else.  *'  In  the  peninsula 
of  Malacca,"  says  Dr.  Latnam,  "  and  on  no  other  part  of  the  main- 
land of  Asia*  is  an  oceanic  tribe  to  be  detected."  Although  imited 
by  Dr.  Latham,  oceanic  races  exhibit  two  types.  One  dsss  is  ydlow, 
oUve,  brunette,  or  brown,  with  long,  black,  and  straight  hair. 
Another  class  is  black  rather  than  yellow ;  the  hair  is  sometimes  long 
and  straight,  but  in  other  cases  crisp,  curly,  frizzy,  or  even  woolly. 
The  social  moral,  and  intellectual  difference  between  these  two  clasees 
is  not  less  than  their  phvsicaL  The  black  division  inhabits  New 
Guinea,  Australia,  Tasmania,  New  Ireland,  and  the  islands  between 
it  and  New  Caledonia  The  brown  division  oocupies  all  the  rest  of 
the  oceanic  area»  Sumatra,  Borneo,  Java,  the  Moluccas,  the  Philippines, 
the  South  Sea  Islands,  the  Carolinas,  &c.  The  names  given  to  thaw 
divisions  are  as  follows : — 

1.  For  the  lighter-complexioned  stra!ght>haired  type — Malay. 

2.  For  the  type  that  partakes  of  the  character  of  the  African  negro 
inhabiting  New  Guinei^  Australia,  and  what  may  be  called  the  con- 
tinuous localities  for  the  unmixed  black — Negrito. 

3.  The  tribes  with  any  or  all  of  the  Negrito  diaracters,  dwelling 
side  by  side  with  Malays  in  Malay  localitiee,  or  in  localities  discon- 
nected with  the  true  Negrito  area — ^the  blacks  of  the  Malayan  area. 

J).  ffyperboTMn  MongoUda. — The  physical  conformation  of  this 
section  is  that  of  undersized  Mongdiana .  Their  languages  are  agglu- 
tinate, neither  monoi^llabic,  nor  pauoosyllabia  They  are  all  sub- 
ject to  either  Russia  or  ChiniL  llieir  rdigion  is  dther  Shamanism 
or  an  imperfect  Christianity.  They  are  found  on  the  coasts  of  the 
Arctic  Ocean,  and  the  oounes  of  the  Tenisd  snd  Kolima.  The 
principal  divisions  are  the  Samoides,  the  Teniseians,  and  the 
Yukuhiri. 

R  Penin9ular  MongolidcB.  —  This  section  comprises  races  very 
widely  distributed.  Some  of  these  lie  within  the  arctic  circle,  others 
as  far  south  as  26"  N.  lat.  Their  physical  conformation  is  Mongol. 
Their  languages  are  agglutinate,  and  in  some  cases  excessivdy  mono- 
syllabia  The  area  occupied  by  these  races  are  the  islands  and  peninsulas 
of  the  north-eastern  coast  of  Asia.  The  people  embraced  in  it  are  Uie 
Koreans,  the  Japanese,  the  Aino,  the  Koriaks,  and  the  Kamtchatkadales. 

F,  American  Mcngolidcg.  —  This  seotion  embraces  the  original 
inhabitants  of  the  whole  continent  of  America.  By  most  writers  on 
ethnology,  the  races  of  America  are  regarded  as  a  distinct  family. 
Their  connection  with  Mongolida  seems  however  to  be  established  by 
the  Eskimo,  who  are  physically  Mongol  and  Asiatic,  but  philologically 
American.    Of  the  Eskimo  Dr.  Latham  remarks : — 

"Unimportant  as  are  the  Eskimo  in  a  political  and  historical  view, 
their  peculiar  geographical  position  gives  them  an  importance  in  all 
questions  of  ethnolos^ ;  since  one  of  ih»  highest  problems  turns  upon 
the  affinities  of  this  uunily. 

"  It  has  long  been  known  that  the  nation  which  inhabits  Greenland 
and  Labrador  is  the  nation  which  inhabits  the  north-western  parts  of 
Russian  America  as  weU.  It  is  found  on  tiie  American  side  of 
Behring's  Straits,  and  it  is  found  on  the  Asiatic  side  also.  So  that  the 
Eskimo  is  the  only  family  common  to  tiie  Old  and  New  World ;  an 
important  fact  in  itself,  and  one  made  more  important  still  by  the 
Eskimo  localities  being  the  only  localities  where  the  two  continents 
come  into  proximity.     Now  if  these  facts  had  stood  alone,  unmodi- 
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fled  by  any  phenomena  that  detracted  from  their  lignifioanoe,  the 
peopling  of  America  would  have  been  no  more  a  mysteiy  than  the 
peopling  of  Europe.  Such  however  is  not  the  case.  They  ndther 
stand  alone,  nor  stand  unmodified.  The  reasons  that  lie  against  what 
is  at  the  first  blush  tlio  common  sense  answer  to  the  question  '  How  was 
America  peopled  * '  are  chiefly  as  follows  :— 

"1.  The  distance  of  the  north-eastern  parts  of  Asia  from  any 
TOobable  centre  of  population-— oradle  of  the  human  race,  so  caQed. 
For  these  parts  to  have  been  the  passage,  Kamtehatka  must  have 
been  full  to  overflowing  before  the  Mississippi  had  been  trodden  by 
the  foot  of  a  human  bdng. 

"  2.  The  physiod  differences  between  the  Eskimo  and  the  American 
Indiana. 

**  3.  The  difficulties  presented  by  the  Eskimo  language. 

**  It  is  only  these  two  last  ressons  to  which  I  attribute  much  validity. 
The  first  of  the  three  I  put  low  in  the  way  of  an  objection ;  that  is, 
not  much  higher  than  I  put  the  systems  founded  upon  the  Icelandic 
and  Welsh  tanaditions,  Hie  drifting  of  Japanese  junks,  and  the  effects 
of  winds  and  currents  upon  Polynesian  canoes.  Without  at  present 
doubting  whether  the  ooourrences  here  alluded  to  have  happened 
since  America  was  peopled  by  the  present  race,  I  limit  myself  to  an 
expression  of  dissent  from  Uie  doctrine  that  by  any  such  unsatia- 
ihotory  processes  the  original  population  found  its  way;  in  other 
words,  I  believe  that  our  only  choice  lies  between  the  doctrine  that 
makes  the  American  nations  to  have  originated  firom  one  or  more 
separate  pairs  of  progenitors,  and  the  doctrine  that  dther  Behring^s 
Stnits  or  the  line  of  islands  between  Kamtehatka  and  the  peninsula 
of  Alinaka,  was  the  highway  between  the  two  worlds — from  Asia  to 
America,  or  vice  versA  I  say  vice  versA,  since  it  by  no  means  follows 
that  because  Ana  and  America  shsll  have  been  peopled  by  the  same 
race,  the  origind  of  that  race  must  necessarily  have  arisen  in  Asia ; 
inasmudi  as  the  statement,  that  the  descendants  of  the  same  pair 
peopled  twtf  continents,  taken  alone,  proves  nothing  ss  to  the  particular 
continent  in  which  that  pair  first  appeared.  Against  America,  and  in 
favour  of  Asia,  being  the  birth-place  of  the  human  race— its  unity 
being  assumed — I  know  many  vtlid  reasons;  reasons  valid  enough 
and  numerous  enough  to  have  made  the  notion  of  the  New  World 
being  the  oldest  of  two  a  paradox.  Nevertheless  I  know  no  absolutely 
condusive  ones.  Omitting  however  this  question,  the  chief  prima- 
ftuae  objections  to  the  view  that  America  was  peopled  from  north- 
eastern Asia  lie  in  the — 

'*  1.  Physicd  Differences  between  the  Eskimo  and  the  American 
IndiuL — Stimted  as  he  is  in  stature,  the  Eskimo  is  essentidly  a  Mongol 
in  phydognomy.  His  nose  is  flattened,  his  cheek  bones  project,  his 
eyes  aro  often  oblique,  and  his  ddn  is  more  yellow  and  brown  thim 
red  or  copper-coloured.  On  the  other  hand,  in  his  most  tvpicd  form, 
the  American  Indian  is  not  Mongol  in  phydognomy.  Witn  the  same 
black  strught  hair,  he  has  an  aquiline  nose,  a  prominent  profile,  and  a 
skin  moro  red  or  copper-coloured  than  either  yellow  or  brown. 
Putting  this  dong  with  other  marked  characteristics,  mord  as  well 
as  phydcal,  it  is  not  surprising  that  tiie  American  should  have  been 
tdran  as  tiie  type  and  sample  of  a  variety  in  contrast  with  the 
MongoUaiL 

"  2.  Philologicd  Argumenta — ^Few  languages,  equally  destitute  of 
literature,  have  been  better  or  longer  known  than  the  Eskimo.  For 
Uiis  we  have  to  thsnk  the  Danish  misdonaries  of  Greenland — ^Egede 
most  especially.  From  the  g^rammar  of  Fabridus  the  Eakimo  was 
soon  known  to  be  a  language  of  long  compound  words,  and  of  regular 
though  remarkable  infleotiona  It  was  known  too  to  be  very  imlike 
the  better  known  languages  of  Europe  snd  Ada.  Finally,  it  has  been 
admitted  to  be,  in  respect  to  its  grsmmftticd  structure  at  least, 
American. 

We  need  not  here  enumerate  the  various  tribes  embraced  in  this 
section,  as  it  indudes  the  whole  of  the  origind  races  found  on  the 
American  continent. 

(?.  Indian  MongoUdce,  —  The  races  belonging  to  this  seotion  are 
found  in  Hindustan,  Cashmero,  Ceylon,  the  Mddives  and  Laccadives, 
and  part  of  Beloochistau.  They  aro  found  mixed  or  contiguous  to 
the  Japetidas  of  Beloochistan  and  Cabul,  and  various  Seriform  tribes 
They  present  two  extreme  forms  of  phydcd  conformation,  one  with 
the  skin  dark  or  even  black,  the  other  of  a  brunette  colour,  with  a 
akin  of  great  delicacy  and  clearness.  The  sodd  condition  of  caste 
provails  among  them.  The  prindpd  religions  sre  Brahminism  and 
Buddhism,  with  a  variety  of  intermediate  creeda  Their  ancient 
literature  is  in  the  Sanscrit,  and  their  dphabets  aro  derived  firom  that 
language.  They  embrace  the  following  divisions  : — 1,  the  Tamul ; 
2,  the  Paliuda ;  8,  the  Brahtd ;  4,  the  Indo-Gangetic ;  5,  the  Purbutti ; 
6,  the  Cashmirian  ;  7,  the  Cingdese;  and  8,  the  Mddivian. 

IL  The  Atlaktida — In  their  phydcd  character  the  face  is  not  so 
broad  and  flat  as  in  the  MongoUda,  The  jaws  project,  are  prognathic, 
whilst  the  nose  is  generally  flat ;  the  forehead  is  rotiring ;  the  cranium 
dolikocephalic,  that  is,  thero  is  less  space  between  the  parietd  bones 
of  the  dcull,  whilst  its  length  remains  the  same,  than  there  is  in  the 
last  variety ;  the  eyes  only  rarely  open  obliqudy ;  the  skin  is  mostly 
jet-blade,  presenting  however  lighter  ahades,  and  very  rardy  approach- 
ing a  puro  white ;  the  hair  is  crisp,  woolly,  very  rarely  straight,  and 
stul  more  rardy  light-coloured.   The  languages  amongst  the  AUantidsQ 
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balong  to  tbe  agglutinftte  oitM,  They  are  Mldom  or  ever  found  ^th 
a  truly  amalgamate  infleotioxL 

The  great  district  of  tbe  development  of  the  natiTes  whidh  are 
brought  together  under  the  above  definition,  is  Airict^  Perhaps  there 
is  no  quarter  of  the  globe  that  presents  a  greater  divernty  of  inhabit- 
ants ^an  Africa,  or  races  of  men  who  at  first  sight  appear  so  evidently 
distinct  All  previous  ethnologists  have  placed  the  Hottentot,  the 
Negro,  and  the  Buahman  in  a  vexy  di&rent  poaition  to  the  Asmian, 
the  Babylonian,  the  Mohammedan,  and  the  Jew ;  but  in  Dr.  Latham's 
classification  we  find  these  brought  together  under  the  common  variety 
Atlcmtida,  The  analogy  of  language  has  led  to  this  oonduaion ;  and 
the  transition  from  the  lowest  to  the  highest  of  these  races  is  so 
gradual,  that  no  investigation  of  their  physical  structure  with  which 
we  are  at  present  acquainted,  would  be  sufficient  to  break  down  the 
afiSnity  discovered  in  their  languagesL  No  part  of  Africa  seems  to 
be  inhabited  by  any  races  but  those  of  the  Atlantidn.  The  Syro- 
Arabian  or  Semitic  nations,  however,  which  are  now  classed  amongst 
the  Atlantidffi,  are  found  occupying  a  considerable  area  in  the  south- 
western part  of  Asia.  The  people  of  thes^  races  are  far  removed 
from  the  Negro  and  tbe  Hottentot,  and  present  great  qrmmetry  of 
form,  and  considerable  cerebral  development 

However  small  may  have  been  the  influence  of  the  lower  ^ypes  of 
this  race  on  the  world,  there  can  be  no  doubt  of  the  vast  impieasion 
produced  by  the  Senutic  nations.  We  may  pass  over  the  early 
civilisation  indicated  by  the  Assyrian  and  Babylonian  empires,  and  fix 
attention  on  the  religious  bistozy  of  the  JewL  Here,  amidst  the 
surrounding  Paganism,  we  find  the  worship  of  the  one  true  God 
maintained  by  this  small  race  amongst  tbe  Semitic  nations;  and 
through  them  the  religion  of  Christ,  which  is  destined  to  react  on  all 
tbe  other  races  of  mankind.  It  is  lUao  among  these  races  that  that 
compound  of  Judaism  and  Christianity,  Mohammedanism,  has  sprung 
up ;  and  however  inferior  it  may  be  to  the  Christian  religion,  there 
can  be  littie  doubt  of  the  beneficial  influence  it  has  exerted  on  the 
races  who  have  embraced  it. 

The -following  is  -Dr.  Latham's  division  of  this  group : — 

A.  Negro  AUa/nHda. — ^The  negroes  have  a  black,  unctuous,  and 
soft  skin ;  the  hair  woolly ;  lips  tiiick ;  maxillary  profile  prognathic, 
frontaLpEofila  jetiriog ;  nasal  depressed.  They  inhabit  the  low  lands, 
sea^ioaBts,  and  the  deltas  aod  courses  of  risers,  chiefiy  the  Senegal, 
Gambia,  Niger,  and  Upper  Nile.  They  are  nearly  limited  to  the 
tropic  of  Cancer.  They  are  divided  into  Westom  Negroes,  Central 
Negroes,  and  Eastern  Negroes. 

B,  Kifffir  AUantidcB,  —  The  language  of  the  Kaffir  supplies  a 
broad  distinction  between  them  and  other  African  races.  They  are 
prefixional  and  alliterationaL  Their  physical  comformation  is  modified 
negro.  They  occupy  a  district  in  Africa  (east  and  west)  from  the 
north  of  the  equatbr  to  the  south  of  the  tropic  of  Capricorn.  Tbe 
chief  divisions  are,  1,  Western,  2^  Southern,  3,  Eastern. 

a  SoUentot  AaanUda,—"  The  Hottentot  stock,"  says  Dr.  Latiiau), 
**  has  a  better  claim  to  be  considered  as  formiog  a  second  species 
of  the  genus  ffotno  than  any  other  section  of  mankind  It  can 
be  shown  however  that  the  language  is  no  more  different  from 
tiiose  of  the  world  in  general  than  they  are  from  each  other."  The 
Hottentota  occupy  the  southern  extremity  of 'Africa.  They  are  of 
low  stature ;  limbs  slight ;  colour  more  brown  or  yellow  than  black ; 
cheek-bones  prominent ;  nasal  profile  depressed ;  hair  in  tufts  rather 
than  equally  distributed  over  tiie  head.  They  are  divided  into  the 
Hottentote  proper  and  the  Saabs.  The  latter  are  found  between  the 
Boggeveld  and  the  middle  portion  of  the  Orange  River. 

D.  Nilotic  AUantida. — These  people  have  a  modified  negro  con- 
fbrmation,  and  inhabit  the  water-system  of  the  Upper  and  Middle 
Nile.  Their  chief  divisions  are,  1,  Gallas ;  2,  Agous ;  3,  Nubians ; 
4,  Bishari. 

E.  Amcatirgh  AtlatUidce. — Amaziigh  is  a  term  equivalent  to  Berber. 
These  people  are  found  on  tbe  coasts  of  the  Mediterranean  and  the 
whole  north-western  quarter  of  Africa.  Tbey  present  modifications 
of  both  the  negro  and  Arab  types.  Their  chief  dirisions  are,  1,  tbe 
Siwahs  of  the  Oasis  of  Siwah,  the  ancient  Ammonium ;  2,  Cabyles  of 
Uie  range  of  Atlas;  3,  Tuaricks  of  tbe  Sahara;  4,  Guanches  of  the 
Canary  Islands. 

F.  uSgypUan  AiUmtidcs.  —  This  section  includes  the  andent 
Egyptians,  the  subjects  of  the  Pharaohs  and  tiie  Ptolemies,  and  the 
modem  Copte  as  &r  as  tbey  are  of  unmixed  blood.  They  dwell  in 
the  valley  and  delta  of  the  Nile,  from  Essouan  to  the  Mediterranean. 
The  physical  conformation  of  the  ancient  S^;yptians  is  gatherod  from 
their  mummie&  The  modem  Copts  have  tbe  hair  black  and  crisp  or 
curled;  the  cheek-bones  projeotmg;  lips  thick;  nose  depresMd; 
nostrils  wide ;  complexion  from  a  yellowish  to  a  dark-brown;  eyes 
oblique;  frame  tall  and  fleshy. 

Q.  Semitic  AtlarUidce,  —  This  section  embraces  the  most  highly 
developed  forms  of  the  Atlantidce.  The  Semitic  races  are  found  in 
Abyssmia,  Arabia,  Palestine,  Syria,  Mesopotamia,  and  parts  of  Kur- 
distan. They  are  ligbt-complexioned,  and  referrible  to  three  types — 
the  Arab,  the  Jew,  and  the  Ealdani    Their  'nfl^eno^  on  the  world 


has  been  p<»«nuMntly  moral,  spifitually  as  wall  m  jptsiliiriiinlTy. 
Their  religioiis  are  pfe-eminently  monotbeistio  in  tlis  hktr  pai^  "^ 
their  history.  Their  alphabet  is  the  earliest  in  the  worid,  and, 
the  exception  of  the  Ethiopio,  is  written  from  right  to  kf 
chief  divisions,  whidi  are  more  or  less  artlfidsJ,  are  Syriaii%  Ai 
Babylonians,  Phcanicians,  Beni-Terah,  Arabs,  JBthioptBii%  So^fsd 
Ci^adooiao^  Elamitss,  Cyprians,  PhUistinesy  C^anaanitm 

With  the  Beni-Terah  (sons  of  Terah),  father  of  Ahrahsim,  n»  taaad 
tbe  Jews,  who  are  remarkable  amongst  the  natixms  of  tba  eavih  fer 
their  early  intellectual  culture,  and  for  the  moral  and  rellgitnaa 
influence  their  writings  have  produced  on  the  world. 

III.  JAFsrzDiB. — This  variety  includes  most  of  the  nations  of  "Ty*****?^ 
Europe.  Physically,  they  present  cbaractets  superior  to  the  two 
other  varieties.  Their  face  Ib  not  flat,  and  is  moderately  broad.  Tbm 
jaws  project  but  little,  the  nose  is  often  very  prominent  and  th« 
frontal  profile  is  not  unfrequentiy  nearly  vertioJ.  The  skull  is  sliced 
generally  as  in  the  last  variety;  the  opening  of  the  eyelids  is  straight, 
and  very  rarely  oblique ;  the  skin  is  white,  or  brunette :  the  hair  is 
never  wooUy,  varying  much  in  colour^  frequently  veiy  li^t;  tlie  eyes 
are  black,  blue,  or  ffray. 

The  languages  of  the  grea^  European  races  are  never  aptotic  Th^ 
are  mostiy  anaptotic,  or  having  amalgamate  inflections.  In  a  fisw 
instances  tbey  are  agig^utinate. 

Athough  we  Japetida  form  the  principal  part  of  tbe  nations  of 
Europe,  th^  do  not  exclusively  oooupy  this  distriot  of  tlie  earth,  nor 
are  they  confined  to  it.  We  have  before  mentioned  the  Lapps  and 
Finns  of  Scandinavia,  the  Euskaldunes  of  the  Basque  Ptovineea,  the 
Magyars,  and  Turks.  It  appeota  not  to  be  improbable  thai  the  former 
were  the  original  inhabitante  of  Europe,  and  are  the  remnants  of  a 
race  driven  away  suooessively  by  the  Celts  and  the  Indo-Gcrmanie 
races  that  now  occupy  this  pifft  of  the  world.  As  also  we  find 
evidence  of  the  origin  of  tbe  Japetida  in  the  easl^  so  we  find  traoss 
of  their  eadstenoe  in  various  parte  of  Asia:  as  in  the  IWsiaDB,  Knrds, 
Beloocbi,  Aflfehan%  Tajiks,  and  Si^;Msb.  It  is  not  impiofaAblep  aln^ 
that  the  Armenians  ought  to  be  dassedVith  the  Japetidse. 

The  influence  of  this  varie^  of  mankind  on  ue  histoty  of  the 
wor^d,  has  been  much  greater  than  that  of  the  other  twa  6  we  are 
indebted  to  the  Semitic  races  for  the  truth  df  CauistiBaity,  ito  adop- 
tion and  propagation  in  a  pure  form  has  been  mainly  due  to  Snropean 
nations.  It  became  early  identified  with  the  oivilisatioD  of  Gteeee 
and  Rome ;  and  passing  from  the  nations  where  it  obtained  its  euly 
triumphs,  it  has  beoome,  in  later  times,  the  reUgioa  of  the  great 
Anglo-Saxon  race,  which  on  both  sides  of  the  Atlantic  is  incveasiBg 
with  extraordinary  rapidity. 

Dr.  Latham  divides  the  Japetida  into  two  divisions — Ooddantal 
and  Indo-Qermania 

A.  Occidental  Japetida  indude  the  races  called  Celte  or  Kelts. 
The  Keltic  languages  were  separated  from  the  common  mother-toi^e 
subsequent  to  the  evolution  of  tbe  persons  of  verbs,  but  anterior  to 
tbe  evolution  of  tbe  cases  of  nouns.  These  languages  axe  evidently 
agglutinate.  The  present  area  of  this  race  is  Brittany,  Wales,  the 
Highlands  of  Scotland,  the  Isle  of  Man,  and  Ireland  The  original 
area  occupied  by  the  Kelts,  which  have  been  constantly  removed,  is 
the  Scottish  Lowlands,  England,  Gaul  north  of  the  Loire,  and  part  of 
Switzerland.  It  is  probable  also  that  they  occupied  parte  of  Baden, 
Bavaria,  and  northern  Italy.  The  Taurisci  of  the  l^rol,  the  Soordisd, 
of  Ulvria^  the  Galatians  of  Asia  Minor,  the  Celt-Iberians  of  Spain, 
and  t»e  Clmbri  of  Jutland  are  generaliy  regarded  as  Kelts.  Tbey 
have  two  types  of  complexion  in  the  British  Islands :  the  Silurian 
type  having  eyes  and  hair  black,  complexion  dark  with  a  ruddy  tinge, 
and  chiefly  found  in  South  Wales;  the  Hibernian  type  with  gray  eyes, 
yellowish,  red,  or  sandy  hair,  and  light  complexion;  they  are  found  in 
Irebtnd.    Dr.  Latham  gives  tbe  following  as  their  chief  divisiona : 

1.  Kelte  of  Gaul,  falling  into— a.  the  proper  Celtss;  Ik  the  Eelgae. 
Both  extinct  or  incorporate. 

5.  British  Kelte,  falling  into— a.  the  Cambrians;  5.  the  Picis, 
which  are  extinct  or  incorporate. 

3.  Gaels,  a,  Sooteh  Gaels;  6,  Irish  Gaels:  c  Manxmen,  or  Gaelic 
Kelte  of  tbe  Isle  of  Man. 

4.  The  Cisalpine  Kelte  of  northern  Italy. 

6,  The  Liguriaus,  extending  from  tbe  Etruscan  to  the  Iberian 
frontier.    . 

Their  line  of  population  seems  to  have  been  from  Calais  and 
Dunkiric  to  England,  from  England  to  Scotland,  and  from  Scotland  to 
Ireland. 

B.  Ind<hOermanie  Japetida,— The  languages  of  this  group  wew 
separated  from  the  common  mother-tongue  subsequent  to  the 
evolution  of  the  cases  of  nouns.  They  are  leas  evidently  agglutinate 
than  the  Keltic.  This  and  the  previous  group  are  aometimea  called 
Indo-European,  and  thus  embracing  all  tbe  JapetidiD.  The  Indo« 
Gtonanic  Japetida  are  divided  into  two  dasses: — 

L  European  Indo-GeHnans.-^  These  are  divided  into~l.  Gothic 
2.  Sarmatian;  S.  Meditennuiean. 
1.  Tbe  Gotiis  embrace— 
fik  The  Teutons,  which  are  again  divided  into— 
a.  Mesogotha. 
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I,  ThtuiDgiaufy  Franks 


fi*  H%h  Qermans,  induding  _ 
y.  Low  GtermaDB,  indading— 

1.  Bataviuifl. 

2.  SazoDSy  embradog — 

*  Sazozu  of  HBtnoyer,  and  Anglo-Saxoxui  of  England. 
**  SaxoDB  of  Oanaboig  and  Westphalia. 
***  Kordalbingiana.    Extinct 
8.    SViaianfl. 

5.  Scandinayians,  embracing — 

1.  loelanden. 

2.  Faroe  Islanders. 
8.  Norwegians. 

I.  Swedes. 
5.  Danes. 

2.  Sarmatiane.  This  comprises  the  Lithnaaic  and  Slayonio  diyisionsy 
and  these  are  its  primary  sections. 

Of  the  Lithuanians  Dr.  TaIK^tyi  says— 

1.  Of  all  the  Japetldso  they  preserved  their  original  p^gM^tiw 

longest. 

2.  Of  all  the  Japetidn  they  hare  had  the  least  influence  on  man- 

kind. 
8.  Of  all  the  J^>etid»  they  speak  a  language  neazest  in  itruoture 
to  the  Sonaorit. 

The  Slayonio  diyision  indudea — 
a.  Russians. 
jSL  Serrians. 
y,  lUyriaas 
8.  T(£eks. 
c.  Poles. 
(•  Seros. 
iju  Polabio  Slayonians. 

S.  Kediterranean  Indo-Qermans.  These  indude  the  Greeks  and 
Romans  of  antiquity,  and  their  modem  descendants. 

n.  Iranian  Indo-Germans. — ^Dr.  Latham  says  "  the  whde  of  this 
daas  is  hypcihaticaL"  It  indudea  the  P«nian%  who  embrace  the 
Kurds,  the  Bdoodii,  the  Aflghanw,  the  SiqK>Bh,  and  other  contiguous 
noes  in  Asia.    The  unplaced  stocks  are  the  Armenians  and  Ibenans. 


(Dr.  R.  G.  Latham,  Variitiet  of  Man  ;  Lawrence,  Zeeftiret  on  Man  ; 
Dr.  Lankester,  On  Ae  Phftical  Sittory  of  Mm,  in  J^amUy  Tntor; 
Kott  and  Gliddon,  Ty^a  of  Mankind;  br.  Latham,  Ethnology  of 
SrUi9k  OoUmia,  JRhnOm  cf  Briiiah  liUmdi,  MigraHam  qf  Man, 
JEOmohgy  of  J^urope;  Dr.  Pickezing,  Raeei  of  Mm;  Dr.  Prichard, 
Phytieal  Bittory  qf  Mankind  ;  Cuyier,  Rdgne  AmmaL) 

MAN,  FOSSIL.      [AKTHB0F0LITK8.] 

MANAKIN8,  the  name  of  a  group  of  small  birds  rsmarkable  for 
the  rich  tints  of  their  plumage  (Pjpro  of  authors).  Mr.  Swainson 
makes  them  a  sub-funily  of  the  AmpMUe,  under  the  name  of  PiprincB, 

[PlFEWAl 

MANATEE.    [Craoia.] 

MANOHINEEL-TREE.    [HxPFOMAVa.] 

MANDARIN  DUCK.    [Duox&] 

MANDIOO,  the  Brazilian  name  of  the  Cassaya  Planti  JaUropha 
ManihoL    [Jairopha;  Jahifha.] 

MANDBAGORA.    [Ateopa.] 

MANDRAKK    [Atbofa.] 

MANDRILL.    [Baboos.] 

MANETTIA,  a  genus  oif  Plants  bdonging  to  the  natural  order 
(Hn^anaeta,  The  limb  of  the  calyx  is  i-  or  5-Iobed,  often  with 
secondary  lobes  interposed  between  the  prindpal  ones ;  the  corolla  is 
fonnd-ehaped,  with  a  terete  or  quadrangular  tube,  a  hairy  throaty  and 
a  4-  or  Mobed  limb ;  anthers  sessile,  in  the  throat  of  the  corolla ;  cap- 
sule oyate,  compressed,  crowned  with  the  lobes  of  the  calyx.  Seeds 
peltate,  girded  by  a  usually  toothed  border.  The  spedee  are  herba- 
ceous plants  or  shrubs,  with  dender  twining  stems  and  axillary  leayee, 
mai»r-flowered  peduncles. 

M»  eordifoUa  is  a  natiye  of  Buenos  Ayres  and  of  the  proyinoe  of 
Minas  Geraes  in  BradL  The  whole  plant  is  glabrous;  the  stem  suffiru- 
ticose,  mudi  branched,  yery  dender,  round,  twining;  bark  gray,  and 
exfoliating  on  the  youns  shoots,  green,  glabrous^  and  ahinixig.  The 
leayes  sre  opponte,  petioled,  cordate,  acuminate,  glabrous  on  both  sides, 
shining,  pale,  with  prominent  yeins,  and  obscure  minute  articulations, 
below  dfljrk,  and  the  yeins  dightly  channeled  aboye;  stipules  small, 
subulate,  and  at  length  often  reflexed  in  thdr  upper  half,  bases  broad, 
and  connate  within  the  petioles,  so  as  to  form  a  small  cup,  which  is  occa- 
sionally toothed  round  the  branch;  peduncles  dongated,  solitary, 
glabrous,  fOKform,  shining,  and  single>flowered  at  the  extremities  of 
the  brandies,  which  are  subsequent^  dongated,  rendering  the  pedun- 
de  axUlaiy;  calyx  green,  glabrous^  4-pwted,  with  minute  diyided 
intenrening  teeth ;  segments  acute,  at  length  reflexed,  and  neryed ; 
corolla  yery  handsome,  shining  on  the  outer  surface,  and  glabrous 
everywhere  except  a  little  aboye  its  base  on  the  inside,  where  for  some 
distttice  it  is  densely  dothed  with  inyerted  white  hairs ;  tube  dayate, 
ftumd-diaped,  wi^  4  flat  ddes,  nectariferous,  and  only  colourless  at 
the  base^  every  other  part  of  tiie  corolla  yermQion  orange^ooloured, 


deepest  on  the  inner  ndd  of  the  limb,  green  in  the  young  buds  ;  throat 
dilated  and  naked;  limb4-parted;  segments  deltoid,  revolute.  The 
seeds  are  brown,  round,  flattened,  and  surrounded  by  a  membranous 
wing.  The  bark  of  the  root  is  esteemed  in  Brastl  a  most  yaluable 
remedy  in  dropsy  and  dysentery.  It  is  glyen  in  powder  of  half  a 
drachm  to  a  drachm  and  a  half.    It  acts  as  an  emetic. 

(Lindley,  Flora  Medico.) 

MANGABEY,  a  name  for  two  spedes  of  Monkeys  belonging  to  the 
group  of  (TiMmmt.    [Gxiekons;  Siuiao&I 

MANGANESE,  a  Metal  of  which  the  black  oxide,  or  binoxide,  was 
first  described  by  Scheele  in  1774,  and  was  afterwards  determined  by 
him  and  Gahn  to  contain  a  pecuUar  metal,  which  has  so  powerful  an 
affinity  for  oxygen,  that  this  circumstance  done  would  preyent  its 
occurrence  in  nature  in  its  metallic  state.  The  natural  compounds  of 
manganese,  and  especially  its  oxides,  are  numerous,  and  are  found 
abundantly  in  many  parts  of  the  earth.  Like  oxide  of  iron,  it  fre- 
quently occurs  in  minerals  in  such  small  quantity  as  to  show  that  it 
exists  m  them  rather  in  mixture  than  combmation. 

Manganese  may  be  procured  by  mixing  any  of  its  oxides  with  oil 
and  heating  it  strongly  in  a  wdl-coyered  crucible.:  Its  properties  are,' 
that  it  has  a  grayish-white  colour  and  resembles  white  cast-iron  in 
appearance;  it  is  hard,  brittle,  and  haa  a  fasdculated  crystalline 
structure;  its  spedfio  gravity,  according  to  Berthier,  is  7*05;  it  is 
inodorous  and  tastdess,  but  when  breathed  upon  emits  a  smeU  of 
hydrogoi  gas.  By  ex]>osure  to  the  air  manganese  readily  tarnishes  by 
oxidisation,  and  even  in  a  yery  short  time  attracts  sufficient  oxygen 
to  lose  its  metallic  lustre,  and  fiEdls  to  a  reddish-brown  powder;  hence 
the  necesdty  for  preserving  it  immersed  in  naphtha.  Even  at  common 
temperatures  it  slowly  decomposes  water;  and  at  a  red  heat  the 
decompontion  is  rapidly  effect,  and  in  both  cases  hydrogen  gas  is 
evolved  and  oxide  of  manganese  formed.  It  requires  an  extremdy 
high  temperature  for  its  fusTon,  and  it  is  fixed  in  the  fii-e. 

The  ores  of  manganese  are  chiefly  oxides:  they  are  the  following :— 

Sautmanniie—Ooonn  crystallised  in  octahedrons  and  massive. 
Primary  fonn  a  square  prum.  Cleavage  pardld  to  the  base  of  the 
primary  form.  Fracture  uneven.  Hardness  rather  greater  than  that 
of  phosphate  of  lime.  Colour  brownish-black.  Powder  reddish-brown. 
Lustre  imoerfect  metallic.    Opaqua    Spedfio  gravity  4*722. 

Before  um  blow-pipe  with  borax  fuses  into  an  amethystine-coloured 
^asa.     It  is  found  at  Hmenau  in  Thuringia,  at  Fnmont,  and  in 
Pem^ylvania,  Ac. 
Dr.  Tumer^s  analysis  gives  very  nearly— 


Manganese 
Oxygen   . 
SiUca  . 
Barytes    * 
Water  . 


70-98 

27-88 

0*84 

0-11 

0*48 


-99 -19 


The  equivalent  at  manganese  bdng  28,  this  Ore  is  essentially  a 
compound  of  8  equiyalants  of  metal  84  -h  4  equivalents  of  oxygen 
82  s«  116.  It  contains  less  oxygen  than  any  other  oxide  except  the 
protoxide,  which  does  not  occur  in  nature  except  in  combination. 

Brauniie — Occurs  crystallised  and  masnve.  Primary  form  a  square 
prism.  Cleavage  distinct^  parallel  to  the  faces  of  an  octahedron. 
Fracture  uneven.  Hardness  6*0  to  6*5.  Brittle.  Colour  brownish- 
black.  Streak  the  sama  Lustre  imperfect  metallic.  Opaque.  Spedfio 
gravity  4*818.    The  masdve  varieties  are  diver^gly  fibrous. 

Before  the  Uow-pipe  mdts  and  efbrvesces  sDghUy  with  borax.  It 
is  found  at  Eglersbeig,  Wurdndd,  Piedmont^  and  in  ComwalL 

According  to  Dr.  Turner,  it  consists  very  nearly  of — 


Manganese 
Oxygen    . 
Barytes 
Water     . 


67-76 

29*08 

2-2i5 

0*95 


100 

It  is  essentially  an  anhydrous  sesquioxide  of  manganese,  consisting 
of  1  equivdent  of  metd  28  +  IJ  equivdent  of  oxygen  12  =  40. 

Manganite — Occurs  crystallised  and  masdve.  Frimary  form  a  right 
rhombic  prism.  Cleavage  pareUel  to  the  laterd  faces.  Fracture  uneven. 
Hardness  4*0  to  4*25.  Scratches  glass  alightiy.  Colour  iron  and  steel 
and  bladddi-gny.  Streak  reddiah-brown.  Lustre  metallia  Opaque. 
Spedfio  gravity  4*828.  Masdve  varieties  amorphous.  Structure 
crystaUine,  granular,  large  fibrous. 

Before  tiie  blow-pipe,  with  borax,  fuses  into  a  transparent  ame- 
thystine glass;  heated  in  a  tube,  water  is  expelled.  It  occurs  at 
Hartshill  near  Coventry,  in  Devonshire,  Ihlefdd  in  the  Harz,  &c. 

Dr.  Turner's  andyais  gives  very  nearly — 

Manganese 62*93 

Oxygen 26*97 

Water 10-10 

^100 

It  is  therefore  hydrated  sesquioxide  of  manganese. 

Va/rvidU^Oeoun  masdve  and  in-  pseudo-crystals.     Composed  of 
thin  pistes  and  fibres.    Hardness  2*5.    Colour  gray.    Powder  blaok. 
Lustre  metaUio.    Opaque.     Spedfio  gravity  4*681.     When  strong) 
heated  yidds  oxygen  gas  and  water. 
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It  oooon  maaaiye  at  Hartshill  in  the  county  of  Warwiok^  and  the 
pfeudo-crystalB  at  Ihlefeld. 
Analyais  aocording  to  Phillips  >— 

Manganeie 63*1 

Oxygen 31*5 

Water 64 

100 

It  ia  a  compound  of  4  equiyalents  of  metal  1124-7  equivalenta  of 
oxygen  66  and  1  equivalent  of  water  9. 

Pi/roluiiU,  Binoxidt  qf  Manganete—^Ocoyxn  crystalliBed  and  maasiYe, 
Primaiy  form  a  right  rhombic  priam.  Cleavage  pandlel  to  tibe  lateral 
plaaes  and  short  diagonal ;  indiatinctw  Fracture  uneven.  Hardneu 
2'0  to  2'5.  Colour  blackish-gray  and  black.  Streak  black.  Lustre 
imperfect  metallic.    Opaque.    Specific  gravity  4*94. 

iCasiive  varieties  amorphous,  reniform,  and  botryoidal.  Structure 
granular,  fibrous. 

It  is  the  most  abundant  ore  of  manganese,  occuring  in  laige  quantity 
in  Devonshire,  Warwickshire,  Thuringia,  Brazil,  and  many  other 
places. 

Dr.  Tumer^s  analysis  gives  vexy  nearly — 

Manganeflfl 61*86 

Oxygen 86*86 

SiUca 0*56 

Ba37teB 0*66 

Water 1*66 

100 

It  is  a  oomponnd  of  1  equivalent  of  metal  28  +  2  equivalents  of  oxygen 
16  =»  44,  and  is  the  per-  or  bin-oxide. 

ffydrated  Binoxiae  of  Manganese  has  long  been  known  by  the 
name  of  Black  Wad. — ^It  occurs  of  various  shades  of  brown*  and  is 
massive,  botryoidal,  amorphous,  and  sometimes  pulverulent.  It  is 
frequently  soft  enough  to  soil  the  fingeia.  It  occurs  largely  in  Devon- 
shire, and  is  also  met  with  in  Cornwall,  the  Harz,  Piedmont,  and 
many  other  places. 

Analysis  of  a  specimen  from  the  Hara  by  Klaproth : — 

Peroxide  of  Manganese 68*0 

Oxide  of  Iron 6*6 

Water 17-6 

Silica  and  Baiytes 9*0 

Carbon 1*0 

102 

PnUmdane  is  an  ore  of  manganese  which  contains  a  considerable 
quantity  of  barytes.  It  occurs  reniform,  botryoidal,  and  stalaotitic. 
Struotuife  granular,  compact^  and  indiistinctlv  fibrous.  Fracture 
conchoidal,  even.  Hardness  6*0  to  6*0.  Colour  dark-grav  and  grayish- 
blade.  Streak  brownish-blaok.  Lustre  imperfect  metsllia  Opaque. 
Specific  gravis  4*0  to  4*16.  It  occurs  in  Devonshire,  Cornwall,  in  the 
Harz,  and  most  manganese  mines. 

Dr.  Turner's  analysis  gives — 

Red  Oxide  of  Manganese    ....    69*795 

Oxygen 7'S64 

Barytes 16*365 

Water 6*216 

Silica  .        .  .        .  '      .  0  260 

100 

Sulphur  is  also  found  in  combination  with  manganese.  The  com* 
pound  is  called 

KoMJUUf  Manganeie-BUnde,  Ac — It  occurs  crystallised  and  massive. 
Primary  form  a  cube.  Cleavage  parallel  to  its  £Aoes.  Fracture  uneven, 
oonchoidaL  Hardness  8*5  to  4*0.  Colour  brownish-Uabk;  when  fresh 
fractured,  ateel-gray.  Streak  dark-green.  Lustre  imperfect  metallic. 
Opaque.    Sneoinc  gravity  4*014. 

Fuses  vritn  difficulty,  and  onlv  the  edges  with  the  blow-pipe ;  gives 
sulphuretted  hydrogen  when  dissolved  in  an  acid.  It  is  fouxid  at 
Nagyag  in  Transylvania,  and  in  Mexico. 

Aiuuyiis  by  Arfwedson : — 

Manganese 620 

Sulphur 87'6 

99-6 

Manganese  occurs  also  in  combination  with  some  metals  and  oxides. 

Aruniurei  of  Manffonete — Occurs  massive.  Fracture  in  one  direc- 
tion granular  and  shining,  in  the  other  dulL  Structure  foliated.  Hard. 
Brittle.  Specific  gravity  6*55.  Found  in  Saxony.  Colour  whitish- 
gray.    Blackens  by  exposure  to  the  air. 

Dr.  Kane  found  it  to  consist  of— 

Manganese 45*5 

Arsenic,  with  a  trace  of  Iron     ....    51*8 

97*3 

ChipreouB  Mangtmese — Occurs  massive,  reniform,  and  botiyoidal. 
Structure  compact.  Fracture  imperfect  oonchoidil  Hardness  about 
1*5.  Colour  bluish-black.  Streak  the  same.  Lustre  reainoas.  Opaque. 
Specific  gravity  about  8*2,    Occurs  in  Bohemia  and  Chili. 


Analysis  by  Kersten  :— 

Oxide  of  Manganese 74*10 

Oxide  of  Copper 4*80 

Water  ....*..    2010 

Sulphate  of  Lime 1-05 

SiHca 0-30 

^10085 

Carbonic  acid  and  silica  also  occur  in  combination  with  oxide  of 
manganese,  and  the  latter  also  with  oxide  of  manganese  and  iron. 

Carbonate  of  ManganeBe :  Kohlerite — Occurs  crvstalliaed  and  mas- 
sive. Primary  form  a  rhomboid.  Cleavage  parallel  to  the  primary 
planes.  Fracture  uneven,  oonchoidaL  Hardness  8*5.  Colour  rose- 
red,  brownish.  Streak  white.  Translucent.  Lustre  vitreous,  peariy. 
Specific  gravity  8*8  to  3*6.  Massive  varieties  globular,  botiyoidaL 
Structure  compact,  fibrous,  granular.  Colour  yellowiah-wfaite. 
Opaque.  It  is  found  at  Hartabill  in  Warwickshire^  ^•STH^  Frey- 
berg,  &C. 

Analysis  of  the  carbonate  from  Nagyag  by  Berthier : — 

Carbonic  Acid 88*6 

Protoxide  of  Manganese 56*0 

Lime      . 5*4 

100 

BUicaie  of  Matiganete-'Oocun  crystallised  and  masBiv&  Primary 
form  an  obuque  rhombic  prism.  Gleavsge  parallel  to  the  lateral  &oes 
of  the  primary  orystaL  Fracture  uneven  and  oonchoidaL  Scratches 
glass.  Colour  rose-red.  Translucent  on  the  edges.  Lustre  between 
pearly  and  resinous.  Specdfic  gravity  8*588  to  8*685.  It  occurs  in 
Sweden,  the  Hazz,  Devonshire,  Cornwall,  ftc. 

Analysia  by  Berzelius  .* — 

Silica 48*00 

Oxide  of  Manganese 49-04 

Lime  and  Magnesia 3*84 

100*88 

Leonhard  has  described  some  silicates  of  manganese  under  the  names 
of  AUagite,  PkoHxUe,  Bhodoniie^  &a,  which  contam  admixtures  of 
various  other  substances. 

BQAealte  of  Mangamoie  and  Iron :  KnebelUe. — The  locality  of  this  is 
not  known.  It  occurs  massive.  Externally  oellnlar  and  uneven. 
Fracture  imperfect  oonchoidaL  Lustre  glistening.  Colour  gray, 
spotted  dirty-white^  red,  brown,  and  green.  It  is  opaque,  hard,  aini 
britUe.    Specific  gravity  8*714. 

Analysis  'by  Dobereiner : — 

Silica 32*5 

Protoxide  of  Manganese 35*0 

Protoxide  of  Iron 32-0 

99-5 

MaroeUne  (Anhydroui  Silicate  of  Deuioxide  of  Manganeae) — Occurs 
crystallised  in  octahedrons  with  a  square  base.  Colour  grayish-black. 
Lustre  sUghtiy  metallic  or  vitreous.  It  is  found  at  St.  Maroel  in 
Piedmont    Analysii  by  Berzelius : — 

SiUca 15-17 

Oxide  of  Manganese 75*80 

Oxide  of  Iron 414 

Alumina *2*80 

97-91 

The  analysis  by  Berthier  gives  considerably  more  silica  and  leei 
oxide  of  manganese. 

ffeterodine  is  a  silicate  <S{  mangsnese  belonging  to  this  group. 

Photphate  of  Manganem  and  Iron ;  UttmannUe — Occurs  massive. 
Fracture  conchoidaL  Hardness  5*0  to  6*5.  Colour  reddiah-brownt  or 
blackish.  Lustre  reainouB.  Opaque.  Specific  gravity  8*489  to  8775. 
Occurs  at  Limoges  in  France. 

Analysii  by  Berzelius : — 

Phosphoric  Acid 32*8 

Oxide  of  Manganese 32*6 

Oxide  of  Iron 81-9 

Phosphate  of  Lime 8*2 

100-5 

Two  other  varieties  have  been  described  under  the  name  of 
HeterotUe  and  JffuraulUe, 

MANGEL-WURZEL.    [Beta.1 

MANOITERA,  a  genus  of  Plants  belonging  to  the  natural  order 
Anaeardiacea^  Three  or  four  species  of  this  genus  are  enumerated— 
as  M.fodida  of  Loureiro,  a  native  of  Cochin  China  and  the  Moluccas; 
M,  lax^fiora,  indigenous  in  Mauritius ;  and  M,  eylvatiett,  of  Roxbuxgh, 
a  native  of  the  hOly  dirtricts  bordering  on  Silhet,  where  it  grows  to  a 
great  size,  and  ia  c^led  Lukahmee-Am.  It  bears  a  fruit  which  ripens 
in  February  and  March*  and  is  eaten  by  the  natives,  though  not  so 
palatable  as  even  a  bad  mango.  It  is  also  dried  and  kept  by  them  for 
medidnal  purposes.  Jl£»  oppotUifoUa,  Roxburgh,  a  native  of  Rangooo, 
is  proposed  by  Messrs.  Wight  and  Arnott  to  be  formed  into  a  distinct 
genus. 

if.  Indiea,  the  Mango-Tree,  is  alone  of  any  consequence,  and  this  u 
forming  one  of  the  most  grateful  fruita  of  tiie  tropical  parts  of  Aais ; 
it  extends  also  as  far  north  as  80%  and  has  been  successfully  intro- 


MANQLETIA. 


HANTID^. 


613 


duoed  into  the  Wost  Indies.  The  tree  grows  to  a  great  nae,  with  an 
erect  trunk,  and  dark-ooloured  cracked  bark.  The  wood  ia  of  a 
'whitiah  or  dull'gray  oolonr,  porous,  yet  pretty  durable  if  kept  dry. 
The  leaves  ai«  alternate,  petioled,  lanoeolar,  entire,  often  a  little  waved 
at  the  maigins,  firm,  smooth,  shining,  and  having»  when  bruised,  a 
pleasant  resinous  smeU.  The  flowers  are  yellow-ooloured  and  small, 
bat  produced  in  great  numbers,  on  large  terminal  erect  panicle& 
Hany  perfect  male  flowers  are  often  found  intermixed  with  the  her- 
inaphzt>dite  ones.  Calyx  6-leaved;  petals  5,  lanceolate,  twice  the 
length  of  the  calyx,  furnished  in  the  inside  with  a  lobed  granular 
scale  or  crust ;  stamen,  a  single  fertile  one,  with  three  or  four  filament- 
liko  bodies,  which  represent  &e  abortive  stamens  ;  ovary  with  its  base 
immersed  in  the  torus,  obliquely  oval,  1-celled,  with  a  single  ovule 
attached  to  the  side  of  the  ceU ;  style  one,  from  the  upper  edge  of  the 
ovary,  curved  downwards ;  drape  oblong,  or  somewhat  kidney-formed, 
also  a  little  compressed  like  a  kidney,  fleshy,  with  a  smooth  rind, 
yellow  or  reddish  when  ripe,  size  various,  but  in  general  about  as  large 
as  a  gooseys  egg ;  nut  oon&rmable  to  the  drupe,  but  more  compressed, 
woo^,  l-celled,  2-valved,  covered  on  the  outside  with  many  fibrous 
filaments,  particularly  in  the  worst  sorts;  the  kernels  are  large. 
Embryo  between  erect  and  transverse;  cotyledons  thick,  fleshy; 
radicle  opposite  to  hilum. 

The  lumgo  is  so  well  known  as  one  of  the  most  highly  esteemed 
froits  of  the  East,  tiiat  one  is  stuprised  to  find  it  sometimes  described 
aa  like  nothing  so  much  as  a  mixture  of  tow  and  turpentina  The 
latter  is  a  secretion  abounding  in  the  family  to  which  the  Hsngo 
belongs,  and  may  be  secreted  in  larger  quantities  in  neglected  varieties, 
where  also  the  filaments  of  the  nut  wiU  likewise  abound.  But  in  well- 
cultivated  varieties  the  fruit  is  sweet  and  rich-flavoured,  juicy,  and 
nearly  as  free  of  fibres  as  a  melon.  The  kernels  contain  much  nourish- 
ment, but  are  never  used  for  food  except  in  famines,  when  they  are 
cooked  in  the  steam  of  water,  and  used  as  an  article  of  diet  From 
wounds  made  in  the  bark  of  the  tree  there  issues  a  soft  reddish- 
brown  resin,  which  age  hardens.  Burnt  in  a  candle,  it  emits  a  smell 
like  that  of  a  Cashew  nut  when  roasting.  It  softens  in  the  mouth, 
and  adheres  to  the  teeth.  The  taste  is  slightlv  bitter,  with  some 
degree  of  pungency.  It  dissolves  almost  entirely  in  spirits,  and  to 
some  degree  in  water. 

The  tree  is  generally  raised  from  seeds,  which  should  be  sown  soon 
after  they  are  gathered,  but  tins  is  a  very  uncertain  way  of  getting  the 
finer  vanetiea  Propagating  by  layers,  and  grafting  l^  approach,  are 
the  only  modes  of  certainly  continmng  Sne  sorts,  as  well  as  of 
improving  them.  These  have  the  advantages  also  of  bearing  when 
small  in  sise,  that  is,  only  a  few  feet  in  height,  and  therefore  well 
suited  for  culture  in  the  hothouses  of  Europe.  Sweet  states  "  that 
the  Msngo  ripens  in  tius  country  when  the  plants  are  of  a  good  siaa 
Sandy  loam,  or  a  mixture  of  loam  and  peat,  is  most  suitable  to  it ; 
and  the  pits  should  be  well  drained,  as  the  plants  are  apt  to  get  sodden 
with  too  much  water.  Fresh  seeds  from  the  West  Indies  vegetate 
freely.  The  plant  may  alK>  be  increased  from  cuttings,  which  root 
best  in  sand  imder  a  hand-glasa"  It  would  be  advisable  also  to 
imitate'  its  native  climate  as  much  as  possible,  that  is,  after  winter, 
giving  it  dry  heat  with  watering  for  some  months,  and  tiien  removing 
it  ioto  an  ordhideous  house  in  the  season  of  ripening  its  fruit 

MAKOLETIA,  a  genus  of  Plants  belonging  to  the  natural  order 
MagnoUaeecBt  one  of  the  species  of  which,  M.  glauea,  has  a  white  solid 
wood,  which  is  largely  employed  in  Java,  and  supposed  to  prevent  the 
decay  of  corpses  put  into  coffins  made  of  it 

MANQCMilNGER.    [Curoum^] 

MANGO-TREK    [Hanqifkba.] 

MANOOSTEEK.    fCtusiACXiB;  Qarcinia.] 

IfANGOUSTE.    [HsRPisTEB.] 

MANGROVE.    [Uhizopbobagejl] 

MANIHOT.    [Jatbopha  ;  Jamifha.] 

MANIOC.    [Cassava.] 

MANia    [PAHooLnis.] 

MANNA.  The  concrete  juice  of  tho  Omua  Eitropam,  a  species 
of  Ash,  native  of  the  soutii  of  Europe.  Other  sweetish  secretions 
exuded  by  some  other  pluits  are  usually  considered  to  be  kinds  of 
Manna  These  appear  to  be  all  produced  in  warm  and  dry  parts  of 
the  world.  The  kmd  which  is  most  abundant  is  by  the  Arabs  called 
Tooruxgbeen,  whidi  is  often  translated    'Persian  Maiina,'  and  is 

produced  '  ' 

The  genus 

of  botanists  contains  two  specu 
fbund  in  India,  Egypt,  Arabia,  the  north  of  Persia,  and  Syria  Both 
itpedes  are  also  adled  Ooehturkhar,  or  Camel's  Thorn.  A.  Maurorwn 
is  alone  remarkable  for  yielding  a  kind  of  Manna,  which  by  some 
snthors  has  been  supposed  to  be  the  Manna  of  the  Wilderness ;  hence 
the  plant  itself  was  called  Mamna  Hebraica  by  Mr.  Don.  The  climate 
of  Ptetia  and  Bokhara  seems  alone  suited  for  the  secretion  of  this 
Manna,  which  in  the  latter  country  is  employed  as  a  substitute  for 
BOgar,  and  is  imported  into  India  firom  Gabul  and  Khorassan.  A 
aaoond  kind,  whiim,  though  less  abundant,  is  more  esteemed  than  the 
fomwr^is  cidled  Sheer  Kmsht,  and  \m  mentioned  by  Gardas  under  this 
name,  and  described  as  produced  in  the  country  of  the  Usbeca  A 
Oabol  tnarohant  reported  to  Dr.  Boyle  that  it  was  produced  by  a  tree 
called  Qundelab,  which  was  about  12  feet  high,  had  a  jointed  stem, 


and  grew  in  Candahar.  A  third  kind  of  Manna  i«  called  Guxuiybeen, 
tho  produce  of  a  species  of  Tamarisk,  called  Guz,  which  is  considered 
by  £hrenbei|^  to  be  only  a  variety  of  jTamamctw  gaUica,  growing  on 
Mount  Sinai,  but  which  has  been  called  T,  mawMfera:  by  some 
authors  this  is  supposed  to  be  the  Manna  of  the  Wildemesa  It  is 
said  to  be  produced  also  in  Laristan  and  in  Irak  Ajeml  A  fourth 
kind  of  Mfuma  is  produced  on  fti'opi*  pvooera^  called  Ashur,  and 
its  sweet  exudation  or  sugar  Shukur^il-Ashur,  under  which  name  it  is 
described  by  Avioenna;  Zuccarum-al-Husar  in  the  Latin  translation, 
ch.  758.  A  fifth  kind,  caUed  Bed-Khiaht,  ia  described  in  Persian 
works  as  being  produced  on  a  species  of  willow  in  Persian  Khorassan. 
Besides  these  comparatively  little  known  kinds  of  Manna,  a  sweetish 
exudation  is  produced  on  the  Larch  {Latxt  Suropaa),  which  forms  the 
Manna  BrigatUiaatf  or  Brian^n  Manna  of  some  Pharmaoopoeiaa 
[FBAznrus;  Alhaoi:  Tamabibous;  ABn&l 

MANNA-ASH.    [FBAznnrs.] 

MANON,  a  genus  of  Zooph^ta,  proposed  by  Sohwejgger,  adopted 
by  Goldfuss,  and  ranked  by  De  Blamville  among  the  Amorj^Moa,  with 
Spwgia,  Aleyonium,  &a  It  is  an  attached  mass,  full  of  lacuna, 
composed  of  reticulated  fibres,  with  its  surface  pierced  by  many 
distinct  holea  Goldfuss  gives  nine  species,  of  whidi  five  are  from 
the  Chalk,  two  in  Jura  EaLk,  and  one  in  Transition  Rocka 

MANTELLIA  (in  memory  of  the  late  Dr.  Mantell,  the  geologist),  a 
generic  name  proposed  by  Parkinson  for  certain  Alcyoniform  Fossils 
of  the  Chalk.  M.  Brongniart  has  also  established  the  use  of  this 
word  for  certain  Cycadiform  Plants,  to  which  Dr.  Buckland  has 
applied  the  titie  of  Cycadtoidea,  The  specimens  are  chiefly  found  in 
the  Oolite  of  the  Isle  of  Portland,  but  one  (if.  cyUndvica)  occurs  in 
the  Lias  of  Luneville,  according  to  IL  Voltz.  The  stem  of  these 
plants  is  cylindrical  or  sphseroidal,  and  covered  with  transverse 
impressions  of  leaf-basea  The  internal  structure  resembles  Cycat. 
(Buckland,  in  'Geological  Transactions,'  182S.) 

The  following  is  an  account  of  the  loodity  in  the  Isle  of  Portland -in 
which  these  fossils  occur : — '*  Immediately  upon  the  uppermost  bed  of 
limestone,  which  is  a  coarse  rock,  full  of  cavities  and  imprints  left  by  the 
decay  of  the  usual  species  of  marine^  univalve,  and  bivalve  shells  of  the 
oolite,  are  layers  of  calcareous  shell  a  few  feet  in  thickness,  in  which 
no  vestiges  of  marine  fossils  have  been  observed ;  and  whose  laminated 
structure  and  the  presence  of  horizontal  seams  of  carbonaceous  earthy 
matter,  with  interspersions  of  vegetable  remains,  indicate  a  fluriatile 
or  freshwater  origin. 

"  Upon  these  deposits  is  a  layer,  from  one  to  two  feet  thick,  of  a 
dark-brown  friable  loam  abounding  in  lignite,  and  so  similar  in  appear 
ance  to  common  vegetable  euih  or  mould,  as  to  have  acquired  the 
name  of  dirt-bed  from  the  quarrymen.  In  and  upon  this  bed  are 
numerous  petrified  stems  and  branches  of  coniferous  trees  and  plants 
allied  to  the  ZamicB,  Many  of  the  trees  and  plants  are  standing 
erect,  as  if  petrified  while  growing  on  the  spot ;  the  trunks  of  the 
trees  extending  upwards  into  the  limestone  above,  and  vestiges  of  the 
roots  being  traceable  into  the  dirt-bed.  The  upright  stems  are  in 
general  a  few  feet  apart,  and  but  8  or  4  feet  in  diameter ;  portions  of 
prostrate  trunks  have  been  collected,  indicating  a  total  height  of  the 
originals  of  80  or  40  feet  In  many  instances  fragments  of  branches 
remain  attached  to  the  stem.  The  cycadeous  ^ants  occur  in  tiie 
intervals  between  the  upright  trees,  and  the  dirt-bed  is  so  littie 
consolidated,  that  specimens  evidently  standing  in  the  position  in 
which  they  originally  grew,  may  be  dug  up  with  a  spade. 

**  The  strata  above  the  dirt-bed  consists  of  finely  lamioated  cream- 
coloured  ahaly  limestone,  in  which  casts  of  the  freshwater  crustaceans 
(Cypndet)  so  abimdant  in  the  Wealden,  are  the  only  organic  remains 
hitiierto  noticed.  These  deposits  are  covered  by  the  modem  vegetable 
soil,  which  but  littie  exceeds  in  depth  the  ancient  one  above  described, 
and  instead  of  supporting  Oyeadta  and  pine  forests,  barely  maintains 
a  scanty  vegetation.  Here  then  we  have  the  remains  of  a  petrified 
forest  of  the  ancient  world,  the  trees  and  plants  like  the  inhabitants 
of  the  city  in  Arabian  fable  turned  into  stone,  yet  still  retaining  the 
places  they  occupied  when  alive." 

Specimens  of  McmJtdUa  nid%fwmi»  and  M.  eylindrica  from  the  Isle 
of  Portland,  are  to  be  seen  in  the  British  Museum. 

MA'NTID JE,  a  family  of  Orthopterous  Insects,  the  species  of  which 
may  be  distinguiBbed  by  the  following  characters : — Head  exposed 
(not  hidden  by  the  thorax),  funushed  with  three  ocelli,  or  simple 
eyes,  besides  the  ordinary  pair  of  compound  eyes;  palpi  dbiort,  slender, 
and  cylindrical;  antennoe  generally  setaceous,  but  sometimes  pecti- 
nated ;  short  in  the  females  and  long  in  the  males ;  body  elongated ; 
the  thorax  usually  very  long,  often  dilated  at  the  sides  and  dentate; 
abdomeo  long,  and  with  the  terminal  segment  small  in  the  male  sex, 
more  or  less  dilated,  and  with  this  terminal  segment  large  in  the 
females ;  the  apex  furnished  with  two  small  appendages ;  legs  long ; 
the  four  posterior  legs  slender,  the  anterior  legs  with  the  coxsb  very 
large  and  elongated ;  the  femora  also  very  large,  dilated,  and  furnished 
with  a  double  series  of  spines  on  the  under  side,  between  which  (when 
the  animal  is  in  a  state  of  repose)  the  tibias  are  placed :  the  tibias 
are  lather  short,  armed  with  spines,  and  having  a  strong  spine  at  the 
apex,  which  is  recurved ;  tarsi  usually  5-jointea,  but  in  some  species 
the  posterior  tarsi  have  only  three  joints ;  wings  horizontally  folded 
when  at  rest 

The  principal  genera  contained  in  this  family  Bxe\—I{eiei'omytartui» 


RtmiapkOa,  and  Mamtii.  Tha  ipsoiM  oT  the  fini  of  11i«m  thrae 
g€D*n  ue  mdilT  dutineiiiihed  1>j  thon  being  onlr  thna  joinU  to 
tiispoatariorUm,  then  Mug  Sre  jainU  to  the  Urn  in  all  tha  ipectaa 
oomptiud  ID  the  mawning  two  genen.  In  tbe  gmui  Brtanapiila, 
the  polpl  we  obtoeelj  pointed,  and  the  head  u  paitiallj  enTeloped  in 
the  thorax ;  the  two  poeterior  pairB  of  leg*  are  long  and  ilendar,  and 
-•i——  •— iinated  by  a  nnall  apine ;  tlie  pennlti- 
1  i(  fumuhed  with  two  spinea  in  tha 
The  elytra  and  winga  am  alwa;a  Tray  ahort.  The  genua 
Maniu  (aa  now  rastricted)  ia  diatingniahed  from  the  la*t  by  tha  head 
being  free,  tha  palpi  r  '  '  ■  •  ■  ■  .. .  ■•  ■•. 
aa  long  aa  the  body, 
abdoman  ii  ne*aT  fiuiiiahed  with  api 

Tha  MiMitida  ara  found  in  all  warm  oonnl 
numarona.  and  tenurlcabla  for  the  groteaque  lorma  which  thej 
asiuna.  Their  reaamhlance  to  a  portion  of  a  pUnt  ia  often  to  gnat, 
that  it  ii  onl J  by  thair  motiena  thay  oan  be  diaoorered.  The  eamea  M. 
rcUgiMa,  M.  preeorta,  Jf.  (oncto,  Pnying  Hantia,  ha.  have  been  applied 
to  oattaia  apadaa  on  asoount  of  a  paeuliari^  in  their  hablta — Uiat  of 
erecting  the  thonti  at  an  angle  with  tiie  hoAj,  and  placing  togathi 
tlie  lalga  fore  lega,  tike  tha  handi  of  a  pereon  when  at  prayer;  in  th 

C'tion  thaf  wul  aomatimea  remain  perftetly  motionlea  for  seven 
n.    Their  food  oonaiite  of  fliea  and  other  Inaecta,  which  they  are 
oioaedinglj  deiteroua  in  ""'"'"■""'"     ~ -    -  ■'   ■    - 

niahald  b;  the  f-  - 
ir;  theoppoaing 

oovered  with  apioee,  enablea  them  to  retain  UiaEr  prey  in  thia 
and  to  ooQTej  it  to  the  month. 

a  kind  of  oaie,  in  wUoh  they  are  arrangad  in  a  lymmetrioal 
The  form  of  the  caie  Tarlea  according  to  the  epeeiaa.    Tha  jvung, 
when  hatched,  reaembla'  the  paraDt&  except  in  mn  and  in  being 
deethnteof  wjoga. 
Uanlit  gengjfltdtt  ba*  been  aelected  to  illnataate  a  oommon  form 


fcmale  i«  abrot  4  Inehei,  voA  the  male  i*  aliout  S|  inchei  In  langtlL 


looa  oonam  oi  niea  ana  ouiar  maec^  woicn  iney  are 
iiteroua  in  oatehing  by  meani  of  their  fore  lega ;  the 
;  the  fore  leg  by  bending  back  the  tibia  asainat  the 
ipoting  iDrfaoes  of  theae  two  portloni  of  tha  lega  being 


MANTIS.    [MiMtlDA] 

MANDCODE.     [BlBM  0»  pAftADISB.] 

MAPLE.    [Aoin.] 

MARABOU.    [Cicomi.] 

MABANTA,  a  genua  of  Phmte  belonging  to  the  naturul  order 
Marmtaeta.  The  rootetock  ia  white,  horiiontal,  annnlalad,  from 
which  proceed  root-fibrea,  Boma  of  which  bwbU  into  tobera  and  become 
jointed  ttocka,  almilir  to  the  rhiioma,  but  ooTered  with  a^Iea.  Theae 
often  elongate,  Corro  upwards,  and  rising  oat  of  the  ground  ijeoome 
naw  plants.  The  atem  ia  2  or  S  feet  high,  much  branched,  alender, 
finely  hiiiiy,  tumid  at  tha  joint.;  leavea  alMra ate,  with  long  leafy 
hairy  aheatha,  oTate-laoceolaU ;  paniclea  terminal,  lai,  aptesding, 
with  long  linear  aheatbing  bnwU  at  the  mmifloiitioBe ;  Calyx  greeu 
and  amootb:  corolla  white,  amall,  unequal,  uno  of  the  inner  aegmenta 
in  the  form  of  a  lip;  anther  attached  to  the  petal-like  SUmeLt; 


UASAHTA. 

etyle  hooded,  pstal^haped ;  ovary  Swelled,  imooth;  ifaisinm  S-od 
fruit  B*eD,  dry,  l-aeaded. 

M.  antndinacea  yielda  tha  arrow-root  of  oommeroc^  bat  it  £■  aba 
procured  in  lai^e  quaotiljea  from  a  Taiiety  of  olaBdy-^UIed,  and  e — 
many  dialinct,  planta.  Thua  Uie  Borinam  and  Bermuda  ■iroW'ma 
tha  prodace  of  the  M.  arvrndinaeta,  while  the  Jainaioa  arrow-*ooi 
obtamed  from  the  M.  Indiea  (Tuaaae) ;  which  plant,  aloDg  with  Beri 
Cnronmaa,  yialda-alao  the  Eaat  Indian  arrow-raai  Tha  Wert  Indau 
arrow^vot  hoa  moatly  a  pure  white  ooloor,  &a  Eaat  Indian  s  jeDow 
tinge. 

The  tnben^  rootitocka,  or  offbefai,  are  grated  or  bruiMd,  and 
repeatedly  waahad  with  water,  which  ia  paMed  thnragh  a  Ibw  hair 
■iere,  ao  long  aa  it  ruua  off  with  •  milky  appearanoa.  It  i*  aUtrw^ 
to  nibeide,  the  nipematant  water  drained  im,  and  the  poirdar  Ami  : 
100  parti  of  the  freah  plant  yield  10  part!  of  arrow-root;  batBanvB 
atatea  100  parta  to  yield  SS  or  £6  parte. 
According  to  the  analyaia  of  this  chemiat  it  oonaieta  of — 

Volatile  Oil 0-07 

Starch TfiOO 

VegeUUfl  Albumen      ....      158 

Oummy  Extract 0-«0 

Chloride  of  Caldam,  ioaotubla  Sbra  0-00 

Water BS-flO 

99-85 

The  volatile  oil  imparta  a  alight  odour  to  the  aolution  in  warm 
water,  which  heipe  to  diiUnguieh  genuine  arrow-root  from  aenial  of 
Uie  artiolea  aubatituted  for  it  Arrow-root  hai  acarcely  any  taolc, 
being  bland  and  inaipid;  the  powder,  wheupteeaed  in  the  hand,  emita 
a  crackling  noiae,  and  retuna  the  inipnaaioQ  of  the  fingera,  which 
common  starch  from  wheat  does  not^  Cassava  (Maniac,  tram  Jatrvpha, 
or  Janiflia  ManHiot)  also  reCtdns  the  impreoaion  of  the  flngete,  bat  it 
hM  more  odour  and  a  aometihat  acrid  taat« 


The  meala  of  any  cereal  grain  may  eaailf  be  ^atingniahed  from 
arrow-root  by  tha  nitrogen  which  they  contain,  and  the  ammoaiaal 
produota  which  tiiey  yield  by  diatiUation.  Potato^tarch  ia  however 
most  frequently  uiad  to  adultsnie  arrowroot,  or  aa  a  lubatatnte  for 
it  Hioroscopiif  ohaervation  of  Uie  form  and  >iae  of  the  giaina  will 
point  out  the  difference,  aa  Brat  indicated  by  Baapail  (' Annalea  da 
Scieneea  "Sti."  t,  vL),  those  of  airow-root  being  smaller;  the  difhrant 
habftudea  of   the  starch  with  reagentt  will  also  do   thia      (Sea 


MARANTAOBiE. 


MARBLB. 


Meaars.  Fayen  efe  ChoTalier, '  Traits  de  k  Pomme  de  Teire/  p.  126 ; 
also  '  Journal  de  Pharmaoie,'  Aoiit,  1888.)  Potato-staroh  la  not 
soluble  in  cold  water,  which  ia  the  caae  with  arrow-root.  Diiaolyed 
in  absolute  alcohol,  arrow-root  aeparatea  into  two  distinct  portions, 
which  neither  wheat  nor  potato-starch  does.  In  equal  proportions 
dissolved  in  warm  water,  arrow-root  yieLda  a  thinner  solution,  with 
a  ZQore  slimy  aapeet  than  wheat'Staroh 

Arrow-root  diaolTod  in  water,  milk,  or  any  other  appropriate 
vehicle,  ooostitiitee,  from  its  ea^y  digestibility,  a  most  excellent  article 
of  diet  for  delicate  persons  and  young  children.  It  may  be  given 
plain,  or  with  wine  or  spicei^  aocoi^^g  to  oircumstanoea.  The 
valuable  property  just  mentioned  does  not  belong  to  either  wheat-  or 
potato-starch.  The  latter,  if  prepared  from  potatoes  in  spring,  is 
very  liable  to  disturb  the  stoniaoh ;  but  less  so  if  prepared  in  October 
or  November.  Potato-starch  may  be  prepared  at  a  veiy  cheap  rate, 
and  kept  for  a  long  period  undhasged,  thus  affording  a  protection 
against  times  of  scarcity. 

(Sir  John  Sinclair,  On  the  Otdture  md  Um  of  Potatoet,  Edlnb., 
1828.) 

MARANTA'CEiE,  if amitte,  a  natural  order  of  Endogenous  Plants, 
which  have  either  no  stems  or  annual  ones  only,  whose  leaves  have 
diverging  veins,  and  whose  flowers  are  constructed  with  an  inferior 
ovary  surmounted  by  a  d-leaved  calyculus;  veiy  irregular  flowers, 
white,  red,  or  yellow ;  and  a  single  stamen,  whose  anther  has  but 
cue  loba 

With  the  exception  of  the  gen\ui  Calatheaf  and  of  Canna^*  which  ia 
commonly  cultivated  under  the  name  of  Indian  Shot,  because  of  its 
beautiful  flowers,  the  species  included  in  this  order  are  of  small  size, 
and  by  no  means  attractive,  but  the  fleshy  tubers  of  some  of  them 
abound  in  starchy  matter,  which  renders  them  nutritious.  Arrow- 
root of  the  flnest  quality  is  obtained  from  AfararUa  amndinacea^  and 
a  similar  product  is  yielded  by  Oomul  edtUit  and  others.  The  order 
is  known  from  Zinffiberacecg  by  the  anther  having  but  one  lobe  instead 
of  two. 

All  the  species  are  found  wild  in  tropical  countriea  only. 

The  species  are  natives  of  the  tropics  of  America,  Africa,  and  Asia, 
Amylaceous  qualities  prevail  in  thia  order,  and  starch  is  prepared  from 
many  of  the  species.  The  fleshy  conns  of  some  species  of  the  Oaama 
are  eaten  in  Peru,  and  a  sort  of  airow-root»  called  Tons  le  Mois,  is 
extracted  £rom  some  of  the  species.  The  seeds  of  others,  called  Indian 
Shot,  have  been  used  as  a  substitute  for  ooflbe,  and  yield  a  purple  dye, 

(Lindley,  VegeUtble  Kingdom.) 

MARBLEL  A  strict  definition  of  this  term  is  perhaps  impracticable, 
unless,  with  Da  Costa,  we  limit  it  to  the  calcareous  rocics  "  of  vexy 
lively  colours,  and  of  a  constitution  so  fine  that  they  will  readily  take 
a  good  polish."  In  a  vague  sense  other  ornamental  stones,  as  granite 
and  porphyry,  may  be  ranked  among  marbles,  but  the  catalogue  of 
the  typical  or  calcareous  marbles  is  long  enough  without  these  some- 
what inconvenient  additions.  A  limestone  which  will  admit  of  being 
worked  easily  and  equally  in  all  directions  is  properly  called  'freestone,' 
as  the  Bath  or  Ketton  freestone ;  a  rock  of  similar  chemical  compo- 
sition, generally  capable  of  being  worked  equally  in  all  directions,  and 
fdso  of  taking  a  good  polish,  deserves  the  title  of  marble;  when  it  ia 
granular  and  of  a  white  colour,  it  may  be  useful  in  statuary. 

Da  Costa,  in  his  '  Natural  History  of  FosailB,'  gives  a  long  catalogue 
of  marbles,  disposed  in  methodical  order,  which  we  shall  follow  in  the 
subsequent  brief  notices  of  this  extensive  subject. 

Division  I.  Marbles  of  one  plain  Colour. 

Section  1.  Black  DCarbles.  Most  of  these  contain  bitumen,  and  are 
fetid  when  bruised. 

Examples.  The  Namur  marble,  the  marble  of  Ashford  in  Derby- 
shire, Dent  in  Yorkshire,  near  CrickhoweU,  Tenby,  Kilkenny, 
&C.  The  marble,  anciently  called  Manner  Luoulleum,  and  now 
Nero  Antico. 

Section  2.    White  Marblea 
Examples.     The  marble  of  Paros,  in  which  the  Laocoon  and 
Antinous  are  executed;  the  Carrara  marble,    of  finer  grain, 
much  used  in  modem  sculpture ;  the  Skye  marble,  noticed  by 
Dr.  M'Culloch ;  that  of  Inveraiy,  Assynt^  Blair  Athol,  &c 

Section  3.    Ash  and  Gray  Marbles. 
Examples.    A  beautiful  marble,  of  compact  oolitic  texture^  at 
Orelton,  near  the  Clee  Hills  in  Shropshire,  deserves  mention. 
Section  4.    Brown  and  Red  Marbles. 
Examples.    The  Rosso  Antico;  a  rival  to  which,  at  least  in 
colour,  has  been  found  on  the  estate  of  the  Duke  of  Devonshire, 
near  Buxton.    The  mottled  brown  marble  of  Beetham  Fell, 
near  Milntborp,  is  of  good  quality. 

Section  6.    Yellow  Marbles. 
Example.    The  Qiallo  Antico.    Siena  marble,  also  dug  at  Mafra, 
near  Lisbon.    That  used  in  ancient  Rome  is  said  to  be  from 
Numidia. 

Section  6.    Blue  Marbles. 
Example  near  St.  Pons  in  Languedoc 

Section  7.    Green  Marblea 
Exampla    The  Marmor  Iiaced«monioum  of  Pliny.     It  is  dug 
near  Verona. 
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Division  II.  Marbles  of  two  Colours. 

Section  1.    Black  Marbles  vari^ated  with  other  colours. 
Example.    Near  Ashburton  m  Devonshire,  Torbay  in  the  same 
county.  Bianco  e  Nero  Antico,  the  African  Breccia   of  the 
ancients,  Giallo  e  Nero  Antico. 

Section  2.    White  Marbles  variegated  with  other  colours. 

Example,  Marble  imported  from  Italy.  Marbles  of  this  gene- 
ral character  occur  in  Siberia,  at  Plymouth,  at  Killamey,  in 
Sweden,  &c* 

Section  8.  Ash  and  Gray  ICarbles  variegated  with  other  colours. 
These  are  very  numerous,  and  occur  in  various  parts  of  Europe. 

Section  4.    Brown  and  Red  Marbles  variegated  with  other  colours. 

Section  5.    Yellow  Marbles  variegated  with  other  colours. 

Section  6.    Green  Marbles  variegated  with  other  eoloun. 
Examples.    Egyptian  Ifarbles-^the  Marmor  Tiberium  and  Augus- 
tum  of  Pliny ;  some  Verde  Antico,  as  that  dug  near  Susa  in 
Piedmont,  the  beautiful  marble   of  Anglesey    (called  Mona 
marble),  tiie  marble  of  Kolmerden  in  Sweden. 

Divinon  IIL  ICarbles  variegated  with  many  Colours. 

Example.    Some  of  the  Plymouth  marble,  the  beautiAil  Brocatello 
or  Brocade  marble  of  Italy  and  Spain. 

.  

Division  IV.   Marbles  containing  Shells,  Corals,  and  other 

extraneous  bodies. 

In  this  division  of  marbles  the  British  Islands  are  rich.  Some  of  the 
Plymouth,  Ashburton,  and  other  Devonian  limestones  are  extremely 
beautiful,  from  the  abundance  of  fine  corals  exquisitely  preserved  in 
them ;  the  crinoidal  marbles  of  Flintshire,  Derbyshire,  and  Garsdale 
in  Yorkshire,  are  elegant  examples  of  the  carboniferous  limestone ; 
the  shell  marbles  of  Ranee  (Northamptonshire),  Buckingham,  Which- 
wood  Forest,  Stamfoid,  Yeovil,  may  be  noticed  from  the  Oolitic  rocks; 
that  of  Petworth  and  Purbeck,  from  the  Wealden  strata,  has  been 
extensively  used  by  the  architects  of  tiie  middle  sgea  In  general  the 
working  of  the  English  marbles  is  costly,  and  their  use  limited. 

Dana  gives  the  following  account  of  marbles  in  his  'Manual  of 
Mineralogy,'  with  especial  references  to  the  American  sources  of  this 
substance: — 

"  The  finest  and  purest  white  ciystalline  limestones  are  used  for  sta- 
tuary and  the  best  carving  and  are  called  Statuary  Marbla  A  variety 
leas  fine  in  texture  is  employed  as  a  building  material  Its  colours  are 
white  and  douded  of  various  shndea  It  often  contains  scales  of  mica  dis- 
seminated, and  occasionally  other  impurities,  from  which  the  cloudings 
arise.  The  finest  statuary  marble  comes  from  the  Italian  quarry  at  Car- 
rara, from  the  island  of  Pares,  whence  the  name  Parian ;  from  Athens, 
Greece ;  and  from  Omofrio,  Corsica.  Of  these  the  Parian  is  the  most 
pure,  consisting  almost  entirely  of  carbonate  of  lime ;  whilst  that  of 
Carrara  is  frequently  intermixed  with  granular  quartz,  which  renders 
it  more  durable.  The  Medicean  Venus,  and  most  of  tiie  fine  Grecian 
statues,  are  made  of  the  Parian  marble.  These  quarries,  and  also 
those  of  the  islands  of  Scio,  Samoa,  and  Lesbos,  afforded  marble  for 
the  ancient  temples  of  Greece  and  Rome.  The  Parthenon  at  Athens 
was  constructed  of  marble  from  Pentelicua 

**  Statuary  marble  has  been  obtained  in  the  United  States,  but  not  of 
a  quality  equal  to  the  foreign.  Fine  building  material  is  abundant 
along  the  western  part  of  Vennont,  and  south  through  Massachusetts 
to  western  Connecticut  and  eastern  New  York.  In  Berkshire  county, 
Massachusetts,  marble  is  quarried  annually  to  the  value  of  200,000 
dollan.  The  principal  quarries  are  at  Sheffield,  West  Stockbridge, 
New  Ashford,  New  Marlborough,  Great  Barrington,  and  Lanesborough. 
The  columns  of  the  Girard  College  are  from  Sheffield,  where  blocks 
60  feet  long  are  sometimes  blasted  out ;  the  material  of  the  City  Hall, 
New  York,  came  from  West  Stockbridge;  that  of  the  Capitol  at 
Albany  from  Lanesborough.  At  Stoneham  is  a  fine  statuary-marble 
quarry,  but  it  is  difficult  to  obtain  large  blocks.  The  variety  from 
Great  Barrington  ia  a  handsome  clouded  marbla  Some  of  the  West 
Stockbridge  marble  ia  flexible  in  thin  pieces  when  first  taken  out. 
There  are  Vermont  localities  at  Dorset,  Rutland,  Brandon,  and  Pitts- 
ford.  Extensive  quarries  are  opened  at  New  York,  at  Sing  Sing ; 
also  at  Patterson,  Putnam  county;  at  Dover,  in  Dutchess  county. 
New  York.  In  Connecticut  there  are  marble-quarries  at  New  Preston ; 
in  Maine,  at  Thomastown.  In  Rhode  Island,  at  Smithfield,  a  fine 
statuary  marble  is  found;  in  Maiyland,  a  few  miles  east  of  Hagerstown, 
20  miles  from  Philadelphia,  a  fine  clouded  variety  is  found.  A  fine 
dun-coloured  marble  is  found  at  New  Ashford  and  Sheffield,  Massa- 
chusetts ;  and  at  Pittsford,  Vermouth 

'*  The  granular  limestone,  when  coarse,  usually  crumbles  easily,  and 
is  not  a  good  material  for  building ;  but  the  finer  varieties  are  not 
exceeded  in  durability  by  any  other  architectural  rooks,  not  even  by 
granite. 

**  The  impurities  are  sometimes  so  abundant  as  to  render  it  useless. 
For  statuary  it  is  essential  that  it  should  be  uniform  in  tint,  and  with- 
out seams  or  fissures. 

*'  The  common  minerals  in  thia  rock  aM  tremolite,  asbestns,  scapolite, 
chondrodite,  pyroxene,  apatite,  besides  sphene,  spinel,  graphite^ 
idocrase,  and  mica. 


HAfiOABITK 


HARCHAKTUCBiS. 


"TMdeAiitiqiuHHbb,  OTT«r(l»-Atitico,  {■■oloudadSTMnniubla    Imtx  of  tfartgravici  ttmbeOala  an  ragudad  in  tha  Watt  Indiw  i 
amiMag  of  a  miztnre  of  ■anMntine  uul  limestona,  found  tt  Oanoa    dinretic  and  uttitaptic. 
and  TnaMar,  and  ia  much  Talned  for  its  beaut;.    A  nriatf  is  called  i 
Poltjnent  di  Oenoa,  and  Vert  d'Eftjpts.  I 

"A  tnarble  of  thia  kind  ia  found  alto  in  AmedcA,  at  Hillford,  near 
N«w  Havm,  Connecticat,  of  fine  quftlitj ;  il»  in  Enex  coaoty,  THaw 
Toik ;  at  Horia,  near  Port  Heniy,  on  lAke  ChoinpUin. 

"  Ilia  Cipolio  Maiblss  of  Italy  are  white,  or  nearlj  lo,  with  abadingii 
or  tonsa  of  graan  talo. 

"The  Bardiglio  is  a  p^r  Tarie^,  found  at  Coraioa,  bJ«d  at  Carrara. 

"  Compact  Limeatone  usually  breaiu  out  into  think  slabs,  and  is  a 
convenient  and  durable  stone  for  building.  It  ia  not  possained  of 
much  beauty  in  the  rough  state.  When  polished  it  constitutes  n 
variety  of  marbles,  socording  to  colour ;  the  shades  are  very  nume- 
rous, from  white,  cream,  and  yellow  shades,  through  gmy,  dove.  , 
'coloured,  slat»-bZue,  or  brovn,  to  black- 

"  The  Nero-AntiiHi  Marble  is  an  anoient  dwp-black  marble ;  the 
Faragone  is  a  modem  one,  of  a  fine  black  colour,  from  Beigamo ;  and 
Fanno  di  Horte  is  another  black  marble,  with  a  few  white  fijidl  ahella.  ; 

"  The  Roaao-Antioo  ia  deep  blood-red,  sprinkled  with  minute  white  r 
dota.  I 

"ThoOiallo-Antioo,  or  TsUow  Antique  Marble,  is  deep  yellow,  with  , 
black  OF  yellow  ringa. 

"A  beautiful  marble  from  Sienna,  called  Brooatollo  di  Siena,  has  a 
yellow  colour,  with  lai^  irregular  spots  and  veins  of  bluish-red  or  I 
purpliah. 

"The  Handslato  of  tha  Italian*  is  a  light-red  marble  with  yellowish- 
white  apota.    It  ia  found  at  Luggezana.  I 

"  At  Verona  there  is  a  red  marble  inclining  to  yellow  ;  and  another 
with  Itrge  white  spots  in  a  reddiih  and  greouah  paate.  ' 

"The  Bristol  Uarble,  of  Elngland,  is  a  black  marble,  oontaininga 
few  white  shells,  aud  the  KUkniny  ia  another,  aimilar.  There  is  also 
a  bUck  marble  found  in  America  at  Shoreham,  Kaw  York,  tod  in        ],  ,  piteber-ihapcd  in 

other  planes  in  that  state  near  L^e  Champlain.     There  ace  several    flgweri  i,  i  ripe  fruit  M«Wii  la  the  ptnulcnt  Imtoicaleileilyi ; ! 
quarrin  at  lale  la  Hotte.  sHtlim  of  ttw  si — 


black,  with  elegant  veininga  of  yellt  

from  Poito-Teneae,  and  under  Louia  XIV.  a  great  deal  of  it  was 
worked  up  for  deoontions  at  Varsailles. 

"The  Bird'i-Eye  Marble  of  western  New  York  is  a  compact  lime- 
stone with  cr^talline  points  scattered  through  it. 

"  Ruin  Marble  is  a  yellowish  marble,  with  browniah  ahadinga  or  lines 
arranged  so  as  to  represent  castles,  towers,  or  cities  in  ruina  These 
markinga  prooeed  from  infiltrated  iron.    It  ia  an  indurated  catcwaona 

"  Oolitic  Uarble  has  uaualiy  a  grayish  tint,  and  is  speckled  with 
rounded  dots,  looking  like  the  roe  of  fish. 

"  Bhell  Harble  contains  acattered  foasils,  and  ia  of  different  colours, 
aa  the  Fetworth  and  Betheraden  marbles.  It  is  abundant  in  the 
Unittid  States-  CrinoiiAan  or  Eocrinital  Harble  difiere  only  in  the 
foaails  being  moatly  encrinites,  resembling  thin  discs.  Lai^e  quant  itiea  , 
are  found  in  Onondaga  and  Uadison  counties,  New  York,  and  the 
polished  alaba  aie  mui^  used.  I 

"  Uadreporic  Harble  conuata  largely  of  coitls,  and  the  aurfaoe  i 
consiala  of  delicate  atan.  It  is  called  by  the  Italians  Fietra  Stellaiia,  ! 
It  is  also  oommon  in  some  of  the  states  on  the  Ohio.  i 

"  Fire  Uaible,  or  Lumachelle,  is  a  dark-brown  aheil  marble,  having 
brilliant  fire  or  chatoyant  reflections  from  within. 

"  Braodan  Marblea,  and  Pudding-St«na  Marbles,  are  the  polished 
c«lBai«oul  brecoia-  or  pudding-atone. 

"  Stalagmites  and  atalaotitea  are  frequently  polished,  and  the  variety 
of  shade*  U  often  highly  beautiful.  The  QibraJtar  Stone,  so  well 
known,  is  of  this  kind.  It  comesfrom  a  cavern  in  the  Qibnltar  rock, 
imd  was  deposited  from  dripping  water.  It  is  made  into  ink-atands, 
letter-holdara,  and  various  imidl  articles. 

"  Wood  ia  often  petrified  by  carbonate  of  lime,  and  oocadonally  . 
whole  trunk*  ara  changed  into  atone.  The  apemmena  d)ow  well  the 
grain  of  the  wood,  and  some  are  very  handsome  when  polished.  i 

"Harble  is  sawn  by  means  of  a  thin  iron  plate  and  aaod  and  Water, 
either  by  hand  or  macbineiy.  In  polishing  the  slabi  are  first  worn  ' 
down  by  the  aharpest  sand,  either  t^  rubbmg  two  aUba  togsUicr,  or  ' 
by  mean*  of  a  plata  of  iron ;  flntfr  aand  ia  afterwards  uaed,  and  tbNi  a  { 
atill  finer.  Next  amaiy  is  applied  of  inorcaaing  finenesa  by  mean*  of  ! 
a  plate  of  lead ;  and,  finally,  Uie  laat  poli^  ii  given  by  mean*  of  I 
putty  powder,  rubbed  on  with  a  piece  of  felt  about  a  third  of  an  inch  ' 
in  tluokneaa  iutened  on  to  a  block  of  wood  made  tbr  the  purpose.  | 
More  or  lea*  water  is  used  throughout  the  process." 

MARCASITE,  a  name  tor  White  Iron  Pyritea.     [Iron.I 

MARCELLNE.    [MaaaafrEBi.]  I 

HABCQRA.'VIACE^  Maregraiiiadi,  a  natural  order  of  Poly- 
petalona  Exogsns,  having  an  imbricated  calyx,  numeroua  hypogynoua  { 
stamens,  and  a  superior  ovary  with  a  discoid  atigma  and  many  . 
polyspeimoua  cells.  They  ara  all  iahaUtants  of  the  tro[»aal  parts 
of  America,  and  are  usually  aorambUng  ahmhs,  which  are  Bomatimaa 
true  paraiitea.  The  order  ia  of  no  koown  uao,  and  of  but  little 
interaat,  ezoept  in  a  lystematical  point  of  view  ;  unleaa  for  the  sake 
of  iti  very  ourioua  braota,  which  vary  in  form  in  diSemt  apedes,  but 
which  are  usually  mora  or  less  pitcher^shaped.    The  stem,  root,  and 


MARCHANTIA'CEiE,  lAvtrmrU,  a  small  natnnl  order  of  Aeco- 
ojns,  or  Ciyptogamie  Plants,  forming  part  at  the  old  group  called 
HrpiOUa.  They  ara  planta  of  a  low  organisation,  in  most  iuitanoca 
having  no  distinction  of  leavea  and  stem,  but  a  thin  lea^  lobed 
thallua  in  their  room,  in  which  respect  they  resemble  licbana,  but  are 
fumiahed  with  breathing  pores  and  an  approach  to  spiral  Tcasela  in 
the  form  of  elater^  which  latter  circumatancea  devate  Uiem  to  the 
level  of  I/yeopodiacat  and  Mariittaeta. 


n  iDnlDcnua,  with  the  j^onag  capsules  Imbnldrd  ii 
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a  distinct  stem,  and  in  their  fruit  not  being  4-TalYed.  Marchantia 
itaelf,  a  common  plant  under  the  north  side  of  old  walls  and  hedges, 
npon  damp  ground,  forms  deep  green  patches  with  a  lobed  lichenoid 
thallus,  and  has  reproductive  orgaps  of  two  kinds  arranged  separately 
below  muflhroom-ahaped  heads ;  one  of  them  appears  to  be  male  and 
the  «ther  female.    None  of  the  species  are  of  any  known  use. 

Kndlicher  separates  the  order  into  four,  with  the  following  dis- 
tinctiye  characters : — 

1.  JRieeiaceas,  Frondos&  Involucre  none.  Capsules  bursting  irre- 
galarly.    Elaters  none.    Aquatics. 

2.  Anthoeerotete,  Frondose  or  leafy.  Involucre  none.  Capsules 
1-2-valved,  with  a  central  columella.    Elaters. 

.   3.  TargumiaeecB.    Frondose.    Involucre  heterogeneous.     Capsules 
opening  by  teeth.    Elaters. 

4.  MarchantiaeecB,  FVondose.  Both  involucre  and  involucel. 
Capsules  various,  opening  irregularly  by  teeth,  Elaters.  Flowers 
capitate. 

MARE.    [Equida] 

MARE'S-TAIL.    [Halobaoaoub  ;  HippuBia) 
MARECA.    [DuoKs.] 
MAREELANITE.    [OssiDiAif.] 

HARGARIN,  a  peculiar  ftttty  matter  contained  in  vegetable  oils, 
and  also  in  animal  fats,  as  mutton-suet  and  hog's-lard :  when  these 
have  been  treated  with  ether,  for  the  purpose  of  obtaining  stearin 
from  them,  the  ethereal  liquors,  by  spontaneous  evaporation,  deposit 
a  portion  of  the  solid  matter  which  they  oontain,  and  this  is  to  be 
collected  on  a  linen  cloth,  strongly  pressed,  and  then  exposed  for  a 
long  time  to  the  heat  of  a  salt-water  bath.  l%is  substance  is  very 
soluble  in  cold  ether,  which  distinguishes  it  from  stearin.  It  appears 
probable  however  that  by  boiling  in  alkaline  solutions  it  is  converted 
into  stearic  acid;  but  additional  experiments  are  required  to  determine 
its  nature  with  precision.    [Oils  ;  Adiposb  Tissuk.] 

MAROARI'TA,  Dr.  Leach's  name  for  the  ConeKa  margarUiferOf  or 
Matrix  Perlarum,  MytUus  margaritifenu  of  LinnsBus,  Melfogrina 
margaritifera  of  Lamarck    [Avicula.] 

MARGARITA'CEA,  M.  De  Biainville's  name  for  his  third  family 
of  ZameUibranchitUa.     This  family  comprises  the  genera   VtUteU<t, 
MaUeui,  Pemo,  Orenaiitkif  JnocerafMu,  C€Uillu$,  Pulviniiet,  GarvtUiat 
andAvieuUi.    [Ayicula.;  Mallxaoea.] 
HARGARITE.    [BIioa.] 
MARGARODITK    [Mica.] 
MARGINELLA.    [Yolutid&] 
MARGINOPORA.    [Millbpobidjs.] 
MARIGOLD.    [Calevdula.] 
MARIGOLD,  MARSH.    [Caltha.] 
MARIMONDA.    [Atelb&J 

MARJORAM,  an  aromatic  potherb  used  in  cookery,  especially 
among  the  French.  It  is  the  Origanvm  Majorana  of  Linnaeus,  or 
Majorana  horUntii  of  Mcanch,  a  native  of  Barbary  and  the  Himalaya 
Mountains.  In  gardens  it  is  little  better  than  an  annual ;  in  a  wild 
state  it  is  a  suffruticose  perenniaL    [Obioanum.] 

MARL.  A  mixture  of  calcareous  and  argillaceous  earth  is  com- 
monly called  Marl ;  in  Norfolk  soft  chalk  UMd  on  the  lands  is  cslled 
Marl;  in  Worcestershire  and  Somersetshire  red  clays  are  termed 
Marls.  In  geology  we  have  the  Red  Marl,  the  Black  Marl  at  the  base 
o4  the  lias,,  the  Chalk  Marl,  the  Fresh-Water  Marls  of  Headon  Hill  in 
the  Isle  of  Wight.  The  term  is  too  vasue  for  scientific  descriptions. 
It  is  a  useful  substance  in  agricultura  [Mabl,  in  Abtb  and  So.  Div.] 
MARLSTONE.  Sandy,  calcareous,  and  irony  strata,  which  divide 
the  upper  from  the  lower  Lias  Clays,  are  thus  designated.  [Gjeologt.] 
This  mass  of  rooks  is  nowhere  so  well  developed  as  in  Yorkshire  and 
Leicesterihire.  ^-. 

MARMATITE,  a  variety  of  Blende;  [Zma] 
M ARMOLITE,  a  Mineral  consisting*  of  Silicate  of  Magnesia,  occurs 
massive.  Its  structure  is  columnar,  irregularly  intersecting.  Columnar 
portions  foliated,  having  a  cleavage  in  two  directions  intersecting  each 
other.  Colour  grayish  and  greenish.  Hardness  8'5.  Lustre  pearly. 
Translucent,  opaque.  Specific  gravity  2*47.  Found  at  Hoboken,  New 
Jersey,  and  the  Bare  Hillj,  near  Baltimore^  United  States.  Analysis 
by  Nuttall  :— 

Silica 86 

Magnesia      .        •        •        >        ....    46 

Lime 2 

Water  ....  ....    15 
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MARMOSET,  the  name  for  JaccJim  vulgaris,   [Jacobus  ;  SiuiADi^] 
MARMOT.    [Mubisa] 
MARRAM.    lPbamma.] 

MARROW,  or  MEDULLA,  is  the  fat  contained  in  the  osseous 
tubes  and  cells  of  the  bones.  [Bokz.]  It  consists  of  an  oily  fluid, 
contained  in  minute  vesicles,  which  are  usually  collected  into  bundles 
and  indosed  in  spaces  surrounded  by  bony  walls.  It  is  most  abund- 
ant in  the  cavities  of  the  long  bones,  and  in  the  spongy  tissue  of  tJieir 
articular  extremities,  and  of  the  short  roimded  bones. 

Spinal  Marrow  and  Medulla  Spinalis  are  names  somettmea  applied 
to  the  spinal  chord.     [NxBTOUS  Stsibm.] 

MARRU'BIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
J^amiaeetg,  or  Labiaiw,    It  has  a  tubular  calyx  6-  to  lO-nerved,  equal, 

VIT.  HIST.  DIV.  VOL.  IIL 


with  5  or  10  acute  spiny  teeth ;  corolla  with  the  upper  lip  erect,  the 
lower  spreading  and  trifid,  with  the  middle  lobe  broader  and  genei^ally 
emarginate ;  stamens  didynamous,  indosed ;  anthers  with  divaricating 
somewhat  confluent  lob^,  all  nearly  of  the  same  form ;  style  with 
short  obtuse  lobes. 

M.  wlgart,  White  Horehound,  is  a  biennial  or  perennial  herbaceous 
plant,  common  by  roadsides.  The  stem  is  bushy,  branching  from 
the  bottom,  bluntly  quadrangular;  leaves  ovate  and  attenuated  into  a 
^tiole,  or  roundish,  cordate,  crenate,  hoary,  rough;  whorls  many, 
flowered;  calyx-teeth  10,  subulate,  recurved,  patent,  woolly  below, 
their  upper  half  glabrous;  the  flowers  are  white,  in  dense  convex 
whorls.  The  officinal  part  is  the  leaves ;  these  are  to  be  collected 
without  the  stalks.  They  are  of  a  whitish-gray  woolly  appearance, 
possessed  of  a  faint  odour,  which  becomes  less  by  drying,  and  a  bitter 
sharo  taste.  Ten  poimds  of  leaves  yield  four  pounds  of  extract.  Their 
chief  constituents  are  a  bitter  extractive,  with  a  volatile  oil,  and 
probably  some  astringent  matter. 

White  Horehound,  when  young,  is  apt  to  be  confounded  with  many 
other  labiate  plants,  particularly  the  BaUota  nigra,  or  Black  Hore- 
hound, whidi  possesses  a  disagreeable  odour.  The  medicinal  pro- 
perties of  Horehoimd  are  very  insignificant,  being  demulcent,  slightiy 
tonic,  and  astringent.  As  a  popular  remedy  it  enjoys  great  favour 
in  many  pulmonary  complaints ;  but  the  preparations  vended  under 
the  name  of  Horehound  often  contain  more  efficient  ingredients,  to 
which  they  owe  their  success. 

MARSH-MALLOW.    [ALTHiBA.] 

MARSH-MARIGOLD.    [Caltha.] 

MARSILEACEiE,  or  RHIZOCARPE^,  Pepperworlt  or  JUivtoearpt, 
a  natural  order  of  Aquatic  Plants,  with  creeping  stems  bearing  leaves, 
which  are  usually  divided  into  three  or  more  cuneate  portions,  and 
have  a  circinate  vernation.  The  fructification  is  produced  at  the  base 
of  the  leaf-stalks,  and  consists  of  sporocarps  and  involucres  inclosing 
clustered  organs,  which  consist  of  antheridian  and  pistillidian  cells. 
The  germinating  body  has  an  oval  form,  and  occasionally  a  mammilla 
on  one  side,  whence  roots  and  leaves  proceed.  .The  species  are  all 
inhabitants  of  ditches  or  inundated  places.  They  do  not  appear  to  be 
afiected  so  much  by  climate  as  by  situation ;  thus  they  have  been 
detected  in  various  parts  of  Europe,  Asia,  Africa,  and  America,  chiefly 
however  in  temperate  latitudes.  Their  position  is  between  I^copodi* 
acece  asidJftngemumniacea.  The  species  number  about  20,  the  prindpal 
of  which  are — PiltUaria,  MaraUea,  Azolla,  and  Salvinicu  (Balfour, 
Clou-Booh  of  Botany.) 

MARSUPIA'TA,  or  MABSUPIAlilA  (martupium,  a  purse  or  bag), 
an  extensive  group  of  Mammalia,  differing  essentially  from  all  the 
others  in  their  organisation,  and  comprehending  genera  fed  by  every 
variety  of  nourishment.  Their  structure  is,  as  a  necessary  consequence, 
modified  accordingly ;  and  we  find  among  tbem  an  adaptation  of  the 
organs  of  progression,  prehension,  and  digestion,  to  their  several 
wants  and  habits,  so  that  we  may  trace  in  them  analogies  to  the 
carnivorous,  insectivorous,  herbivorous,  and  rodent  forms  of  the  other 
Mammalia. 

The  first  species  belonging  to  this  abnormal  or  aberrant  group 
brought  under  the  notice  of  zoologists  were  those  of  America,  and  they 
received  from  Scaliger  the  appropriate  name  of  Animalia  ci*umenata, 
or  Purse-beuing  Animals ;  for  the  leading  peculiarity  in  these  Marsu- 
pials is,  so  to  speak,  the  premature  birth  of  their  young,  which  are 
bom  in  a  state  of  development  not  much  beyond  that  of  the  foetus  in 
the  other  groups  at  a  very  early  stage  of  pregnancy,  and  attach  them- 
selves by  the  mouth  to  the  teats,  wMch  are  situated  in  the  manupium, 
or  pouch,  of  the  mother ;  and  in  this  nidus,  or,  as  it  may  be  termed, 
second  uterus,  the  almost  embryotic  young  one  is  nourished  till  the 
littie  knobs  that  marked  the  place  of  the  extremities  shoot  out  into 
limbs,  and  tUl  the  whole  framework  of  the  animal  is  completed,  and 
it  is  able  to  go  alone.  Long  after  this  period  it  flies  to  the  pouch 
upon  the  approach  of  danger,  or  enters  it  when  fatigued,  and  may 
often  be  seen  peeping  out  to  ascertain  whether  it  is  safe  to  venture 
abroad  again. 

linnsBus,  who  appears  only  to  have  known  the  American  species,  or 
Opossums,  arranges  them  under  the  generic  appellation  of  J)id€lphit, 
in  his  order  Pera,  placing  them  between  the  Boars,  Badgers,  Racoons, 
dtc,  and  the  Moles  (Talpa), 

Cuvier,  who  had  the  advantage  of  knowing  the  great  quantity  of 
species  and  variety  of  forms  discovered  in  Australia,  arranged  the 
copious  materials  which  that  extraordinary  country  afibrded  in 
addition  to  the  few  American  forms,  as  the  fourth  order  of  his  Mam- 
mif&res,  dividing  the  now  numerous  group  into  several  subdivisions, 
and  placing  the  order  between  his  Carnassiers  and  his  Bodentia, 

lUiger  xnakes  the  Manupialia  the  sixth  family  of  his  second  order, 
PoUicata;  and  his  third  order,  Salientia,  consists  of  the  Kangaroos 
and  Potoroos. 

M.  De  Blainville  divides  the  Mammif^res  into  two  sub-classes ;  the 
flrst  being  the  Monaddphes  and  the  second  the  Didelphes,  which  last 
consists  of  the  Marwpialia  and  Monotremes,  properly  bo  called ;  we 
say  properly  so  called,  because,  strictly  spelling,  every  Marsupial 
female  Ib  a  Monotreme. 

Dr.  J.  K  Gray  collects  all  the  forms  under  the  family  Diddphidte- 
[Mammalogy.] 
Storr  congregates  all  Mammalia  with  opposeablu  thumbs  into  o^ 
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great  groop^  wMoh  ha  dlTides  into  three  Beotions :  the  first  consisting 
of  the  genus  JETomo  ;  the  second  of  the  genera  Simiaf  Proaimist,  Pro- 
ctbutf  Tarwu,  Lemur;  and  the  third  of  the  genera  JHdelphyi  and 
Phakmffer, 

Mr.  Ogilbj  separates  his  Cheiropeds  (Hammsls  with  opposeable 
thumbs)  into  the  three  ^upe,  Bimana,  QuadniaMma,  and  Pminuma, 
which  last  are  characterised  as  haying  opposeable  thuinbe  on  the  hind 
hands  only.  The  Pedimana  consist  of  the  fi^TniHes  Simiadce  (with 
anthropoid  teeth)  and  the  Jhddphida  (with  abnormal  teeth).  These 
last  consist  of  the  genera  PhoMedareiot,  Phalangida,  PetaunUf 
JHddphya,  Ckeironeeta,  Jkuyunu,  and  PhoMCogaU,  ('Nat  Hist  of 
MonkeySy  Opossums^  and  Lemurs/  Menageries^} 

Before  we  proceed  to  notice  the  classification  proposed  by  Professor 
Owen,  it  will  be  better  to  giye  an  outline  of  the  organisation  of  these 

The  Martu/piaJta  di£fer  conaiderablj  from  each  other  in  the  osseous 
part  of  their  structure,  sa  might  be  expected  in  a  group  whose  food 
and  habits  vary  so  much.  Our  limits  do  not  permit  of  a  detailed 
inquiry  into  these  differences ;  but  the  examples  giyen  in  the  skeletons, 
skuU?,  and  teeth  represented  in  this  article  will  conyey  a  genersl 
notion  of  the  formation  of  the  bony  parts,  and  the  modifications  to 
which  they  are  subject.  There  is  howeyer  one  peculiarity  common 
to  all,  which  is  even  found  in  the  true  Monotremes,  and  presents  a 
marked  discrepancy  from  the  osseous  systems  of  the  o^er  Mammalia — 
we  allude  to  the  Manupial  bones.  These  are  attached  to  the  pubis, 
and  imbedded  in  the  muscles  of  the  abdomen,  where  they  afford 
support  to  the  marsupium,  or  pouch,  in  the  females.  They  exist  also 
in  the  males,  to  whom  their  presence  seems  to  be  necessary  for  the 
purposes  of  reproduction.  These  bones  and  their  situation  are  shown 
m  the  skeletons  of  the  Kangaroo  and  Opossum.  (Owen,  '  On  the 
Osteology  of  the  Margupialia:  'ZooL  Proo.,'  Oct,  188&) 

The  organs  of  digestion,  as  might  be  expected,  yary  greatly.  Tho 
teeth  are  appropriated  to  the  food  or  prey  to  be  taken,  whether  it  be 
flesh,  insects,  fruits,  herbs,  or  roots ;  and  in  conformity  with  the  same 
law,  we  haye  a  simple  or  a  complex  stomach,  and  a  corresponding 
structure  in  the  yiscera ;  the  fleui-eating  tribes  being  entirely  with- 
out a  csBCum,  and  the  others  possessing  that  appendage  in  a  greater  or 
less  degree  according  to  circumstances. 

But  it  is  in  the  organs  of  generation  and  mode  of  reproduction  that 
the  great  and  striking  difference  exists  between  the  Marsupials  and 
all  other  known  Mammals. 

Professor  Owen,  in  his  paper  *  On  the  Generation  of  the  Marsupial 
Animals,  with  a  Description  of  the  Impregnated  Uterus  of  the 
Kangaroo'  ('PhiL  Transi,'  1884),  obseryes  that  in  all  the  genera  of 
this  group  the  uterus  is  double,  and  the  introductory  passage  is 
separated  either  wholly  or  for  a  considerable  extent  into  two  lateral 
oanals.  Both  the  digestiye  and  generatiye  tubes  terminate  within  a 
common  doacal  outlet^  and  the  term  Monotremaia  therefore,  he 
remarks,  though  confined  to  the  Edentate  Manwpiata,  is  so  far  appli- 
cable to  the  whole  of  this  aberrant  diyision.  As  the  females 
approach  the  Oviparous  VertArata  in  their  separate  genital  tubes,  so 
idso  the  males  resemble  them  in  the  peculiar  structure  and  connections 
of  the  reproductiye  organs.  '*Both  sexes,"  says  Professor  Owen,  **  in  the 
Marsupial  genera  manifest  also  their  affinity  to  the  oviparous  classes 
in  possessing  two  superior  yena)  cayss,  and  in  the  want  of  the  inferior 
mesenteric  artery ;  and  the  marsupial  bones,  s<5  common  in  the  skele- 
tons of  reptiles,  are  limited  in  the  mammiferous  dass  to  this  division, 
in  which  alone,  from  the  peculiarly  brief  period  of  uterine  gestation, 
and  the  consequent  non-enlargement  of  the  abdomen,  their  presence 
might  be  expected.  But  these  bones  serve  important  purposes  in 
relation  to  the  generative  economy  of  the  Marmpiaia.  In  the  female 
they  assist  in  producing  a  compression  of  the  mammary  gland  neces- 
saiT  for  the  alimentation  of  a  peculiarly  feeble  ofbpring,  and  they 
defend  the  abdominal  viscera  from  the  pressure  of  the  young  as  these 
increase  in  size  during  their  mammary  or  marsupial  existence,  and 
still  more  when  they  return  to  the  pouch  for  temporary  shelter."  In 
the  males,  with  the  exception  of  the  edentate  genera,  the  marsupial 
bones,  from  their  relation  to  the  cremaster  muscles,  which  wind  round 
them  like  pulleys,  assist  in  the  acts  of  compression  and  retraction. 
The  minute  size  of  the  young  of  the  American  Opossum  when  found 
in  the  marsupium,  their  pendulous  attachment  to  the  nipples,  and 
perhaps  the  mode  in  which  the  latter  are  developed,  gave  rise  among 
the  earlier  observers  to  a  supposition  that  they  were  originally  formed 
from  those  parts;  and  the  gemmiparous  theoiy,  which  has  subse- 
quently been  often  revived,  appears  to  have  been  prevalent  at  the 
time  when  Tyson  first  devoted  his  attention  to  the  subject 

Professor  Owen,  after  concluding;  from  data  stated  in  his  paper,  that 
it  may  be  inferred  that  the  ovum  in  the  Kan^raroo  quits  the  ovisao 
in  a  condition  corresponding  to  that  in  tiie  ordmary  Mammalia,  and 
increases  in  a  similar  manner  as  it  descends  in  the  uterus,  goes  on  to 
describe  in  minute  and  most  interesting  detail  the  foetus  and  mem- 
branes of  a  Kangaroo  (Maeropvs  m^jor)  at  apparently  the  middle 
period  of  gestation,  which  in  that  animal  continues  for  thirty-eight 
days.  The  membranes  consisted  of  an  amnios,  a  yeiy  large  vitelline 
sac,  rendered  highly  vascular  by  ramifications  of  omphalo-mesenteric 
vessels,  and  a  tMn  unvascular  chorion.  There  was  no  plaoenta»  nor 
any  adhesion  between  the  exti^rior  membrane  of  the  ftntos  and  the 


internal  sur&ee  of  the  mother  by  the  opposition  and  interlaoement  of 
villi,  or  vessels,  as  in  those  MammtUia,  in  which  the  placenta  ia  re- 
placed by  a  uniform  villoaa  and  yascular  chorion ;  the  oonditlon  of 
the  foetus  was  such  as  occurs  in  the  viper  and  oUier  oyoyivipaitniB 
reptiles,  exoept  that  there  was  no  trace  of  the  existenee  of  an  allantois 
in  that  stage  of  the  festal  development  The  dissection  of  veiy  young 
mammary  fcstuaes  of  the  Kangaroo,  PkaUutgiita,  and  Petenncs, 
exhibited  the  remains  of  a  uracmus  and  umbilical  yessels,  whenoe 
Professor  Owen  oonduded  that  at  a  more  advanced  stage  of  the  fostua 
an  allantois  was  developed.  Professor  Owen  remarked  that  as  the 
growth  of  the  foetus  advanced,  the  droidating  fluids  became  neoessarily 
more  charged  with  decomposed  partides  of  the  organised  substance ; 
and  that  although  the  extended  surface  of  minutdy  subdivided  blood- 
vessels afforded  by  the  vitelline  sac  might  serve  both  for  respiration 
and  nutrition  at  tiie  earliest  stages,  yet  that  at  a  late  period,  and  aa 
the  embryo  acquired  additional  bulk  and  strength  and  parts,  an 
accessory  apparatus  for  that  end  appeared  to  be  necessary.  In  all  the 
RtptUia,  he  observed,  in  which  the  respiratory  function  of  the  fostua 
is  not  performed  by  the  extension  of  yascular  filaments  from  the 
sides  of  the  neck,  an  allantois  or  csocal  process,  oi^ganised  by  umbilioal 
or  hypofltf  trio  vessels,  is  produced  from  the  terminal  portion  of  the 
intestmid  tube.  In  the  placental  MammaUa,  where  the- vitelline  sac 
and  yitellus  are  relativdy  smaller,  the  allantois  makes  its  appearance 
much  earlier,  but  is  developed  in  different  proportions  in  the  different 
orders.  It  is  subservient  in  all  the  placental  MamnAalia  to  the  im- 
portant function  of  the  transference  of  the  hypogastric  or  umbilioal 
arteries  to  the  exterior  envdoping  membrane  or  chorion ;  and  in  these 
Mammalia,  Professor  Owen  further  remarked,  the  umbilical  vessels 
co-extended  with  the  allantoic  ctsenm  seek  a  more  intimate  contact 
with  the  yascular  surface  of  the  womb,  and  proeeed  to  orsanise  the 
diorion  shooting  out  into  yilli,  either  extended  over  the  whole  surfiaoey 
as  in  the  mare,  or  disposed  in  circumscribed  tufts,  as  in  the  ruminants^ 
or  limited  to  one  place  and  forming  a  single  placenta,  as  in  the  human 
subject,  and  in  all  unguiculate  mammals. 

As  coimected  with  this  subject  Professor  Owen  subsequently 
exhibited  a  preparation  (*  Magaaine  of  Natural  History,'  voL  i  K.  &) 
to  the  Zoologioal  Sodety  of  London,  and  took  occasion  to  observe  that 
in  the  bird  and  reptile  the  umbilical  yessels  are  linpted  to  the  allantois, 
and  do  not  extend  beyond  that  membrane  to  the  chorion;  the  allan- 
tois therefore  plays  a  primary  part  in  the  respiration  of  the  foetus.  In 
the  ^daoental  Mamm^iUa,  on  the  other  hand,  its  office  as  a  temporary 
respiratory  organ  is  secondary,  but  it  is  essential  as  a  means  of 
transference  of  the  umbilical  vessds  to  the  chorion ;  it  has  therefore  a 
pre-existence  to  the  placenta,  and  without  it  the  plaoenta  oould  not 
be  formed;  for  if  it  be  considered  that  the  embryo  ia  formed  within 
the  bag  of  the  diorion,  and  is  originally  free  from  any  conneotion  with 
that  membrane,  there  must  of  neoesuty  be  some  support  for  the 
imibilical  yessels  during  their  passsge  to  the  chorion ;  but  no  other  ia 
known  exoept  the  allantois,  or  urinary  bladder,  and  urachus,  as  its 
remains  are  termed.  The  existence  of  a  placenta,  in  Professor  Owen's 
mind,  therefore  infers  the  pre-existence  of  an  allantois,  but  the  reverse 
of  the  propodtion  does  not  therefore  hold  good.  In  bhrds  and  scaled 
reptiles  the  aUantois  itself  performs  the  f unctiona  of  the  placenta  or 
yascular  chorion ;  and  the  question  to  be  resolved  relatively  to  the 
Kangaroo  and  other  Marsupials  was  whether,  the  allantois  bemg  deve- 
loped, it  would  serve  as  a  medium  for  the  organisation  of  the  choiioB, 
or  remain,  as  in  the  Oviparous  Vertebrata,  an  independent  vascular 
bag  or  cecum.  The  examination  of  the  preparation  alluded  to,  a 
uterine  foetus  of  a  Kangaroo  placed  at  Professor  Owen's  disposal  by 
Dr.  Sweatman,  contributed  to  the  solution  of  that  questioiL  This 
foBtus  was  farther  advanced  than  that  described  by  Professor  Owen  in 
'  Phil.  Trans.'  The  digits  of  the  hinder  extremities  were,  in  this,  com- 
pletely formed.  The  umbilicd  chord  extended  nearly  three  lines  from 
the  abdominal  surfkoe  of  the  fostus ;  the  amnios  was  reflected  from 
this  point  to  form  the  usual  immediatdy  investing  tunic  of  the  foetus; 
and  beyond  the  point  of  reflection,  the  chord  divided  into  a  very  large 
superior  yascular  sac,  organised  by  the  omphalo-mesenterio  vessel^ 
corresponding  in  all  respects  with  the  vitelline  sac  described  and 
figufied  in  Professor  Owen's  paper  in  'PhiL  Trans.':  but  bdow  the 
neck  of  this  sac  there  extended  a  second  pyriform  sac,  about  one^ixth 
the  size  of  the  vitelline  sac,  having  numerous  Fsmifications  of  the 
umbilical  vessd^  and  constituting  a  true  allantois.  This  sao  was 
suspended  f redy  from  the  end  of  the  umbilical  chord ;  it  had  no  con- 
nection at  any  part  of  its  circumference  with  the  diorion,  and  was 
equdly  free  from  attachment  to  the  parietes  of  the  uterus,  in  whic^ 
the  foetus  was  developed. 

The  period  of  gestation  (thirty-nine  days)  was  detennined  in  1833, 
in  the  vivarium  of  the  Zoological  Society  of  London,  by  Professor 
Owen,  whose  account  of  this  obscure  and  interesting  portion  of  the 
natural  history  of  the  animal  we  here  give  frxHn  ma  paper  in  the 
*  PhiL  Trans.'  :— 

*'  In  order  to  inure  the  female  to  the  examinations  of  the  pouch 
when  they  should  beoome  indispensable,  they  were  commenced  six 
days  after  the  copulation,  which  took  place  on  the  S7th  of  August, 
and  ware  rspsated  avary  motning  and  evenhsg  until  the  0Ui  <»f  Oetober. 
when,  at  7  a.m.,  the  foetus  was  diaoovarad  in  the  potfdi  atfetCAhad  to 
tha  left  fttparior  nipple.  Oil  tha  prscediog  day  at  the  same  hour  a 
great  quantity  of  the  molit  bnhrn  Moretion  peculiar  to  the  pouch  wm 
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notioedy  indioating  a  commencing  deUrminstion  of  Uood  to  that  parti 
and  at  different  periods  during  tiie  day  the  female  was  observed  to 
put  her  head  into  the  poa<£  and  lick  off  the  secretion.    When  she 
'Was  again  examined,  at  six  o'clock  in  the  evening,  a  slight  increase  of  the 
secretion  was  the  only  perceptible  change  in  the  state  of  the  pouch,  but 
there  was  no  appearance  in  the  nipples  indicative  of  the  event  so  soon 
about  to  tske  puu)e.  The  nipple  in  use  by  the  young  one  of  the  previous 
year  was  the  right  superior  or  anterior  one;  it  was  nearly  two  inches 
in  length,  and  one-third  of  an  inch  in  diameter,  while  the  other  three 
"were  about  half  sn  inch  in  length,  and  about  a  line  in  diameter.    I 
took  notes  of  the  appearance  of  tiie  marsnpium  on  the  6th,  the  10th, 
15th,  21st^  30th,  and  88th  days  of  uterine  gestation ;  no  material 
alteration  was  however  observable  till  after  the  death  of  the  young 
Kangaroo  of  the  previous  year,  which  took  place  on  the  twenty-fifth 
day,  when  the  brown  secretion  first  began  to  appear,  and  the  nipple 
that  had  been  in  use  to  diminish.    As  parturition  took  place  in  the 
night,  the  mode  of  transmission  to  the  pouch  was  not  observed.    No 
blood  or  albuminous  discharge  could  be  detected  on  the  litter,  nor 
any  trace  of  it  on  the  fur  between  the  vagina  and  orifice  of  the  pouch; 
but  these  might  have  been  removed  by  the  mother.    The  appearances 
presented  by  the  little  one  thus  detected  within  twelve  hours  after 
being  deposited  in  the  pouch  were  as  follows : — It  resembled  an  earth- 
worm in  the  colour  and  semitransparency  of  its  integument^  adhered 
firmly  to  the  point  of  the  nipple,  breathed  strongly  but  slowly,  and 
moved  its  fore  legs  when  disturbed.    Its  body  was  bent  upon  the 
abdomen,  its  short  tail  tucked  in  between  the  hind  legs,  which  were 
one-third  Sorter  than  the  fore  l^gs^  but  with  the  three  divisions  of 
the  toes  now  distinct.    The  whole  length  from  the  nose  to  the  end  of 
the  tail,  when  stretched  out^  did  not  exceed  one  inch  and  two  lines. 
On  the  9th  of  October  I  again  examined  the  pouch ;  the  young  one 
was  evidently  grown  and  respired  vigorously.    I  determined  to  detach 
it  from  the  nipple  for  the  foUowing  reasons : — Ist,  to  decide  the  nature 
of  the  connection  between  the  fcetus  and  the  nipple ;  2nd,  to  ascertain, 
if  possible  the  nature  of  the  mammaiy  secretion  at  this  period ;  3rd, 
Co  try  whether  so  small  a  fcstus  would  manifest  the  powers  of  a  volun- 
tary agent  in  regaining  the  nipple ;  and  lastlv,  to  observe  the  actions 
of  the  mother  to  effect  the  same  purpose,  which  one  might  presume 
would  be 'instinctively  Koalogous  to  those  by  means  of  wnich  the 
f Gstus  waH  originally  applied  to  the  nippleu    With  respect  to  the  first 
point,  I  was  aware  that  the  Hunteriaa  dissections,  as  exhibited  in  the 
preparations  in  the  museum  of  the  college,  and  the  observations  <^ 
Mr.  Morgan  and  Mr.  Collie,  concurred  in  disproviog  the  theory  of  a 
vascular  mode  of  connection  between  the  mammary  fcotus  and  the 
nipple;  nevertheless  as  a  discharge  of  blood  had  been  stated  by 
Geoffroy  St  Hilaire  to  accompany  marsupial  birth,  or  the  spontaneous 
detachment  of  the  foetus  from  the  nipple,  and  even  the  anastomoses 
and  distribution  of  the  continuous  vessels  in  the  neck  of  the  foetus 
had  been  speculated  on  by  him,  it  became  desirable  to  have  ocular 
demonstration  of  the  facts. 

"The  foetus  retained  a  firm  hold  of  the  nipple;  when  it  was 
detached,  a  minute  drop  of  whitish  fluid,  a  serous  milk,  appeared  on 
the  point  of  the  nipple.  About  half  a  line  of  the  extremity  of  the 
nipple  had  entered  the  mouth,  which  extremity  was  of  smaller 
diameter  than  the  rest  of  the  nipple,  not  being  as  yet  so  compressed 
by  the  contracted  orifice  of  the  mouth  ss  to  form  a  clavate  extremity, 
such  as  it  afterwards  presents.  The  young  one  moved  its  extremities 
vigorously  after  being  detached,  but  did  not  make  any  apparent  effort 
to  apply  its  legs  to  the  integument  of  the  mother,  so  as  to  creep  along, 
but  seemed,  in  regard  to  progressive  motion,  to  be  perfectly  helpless. 
It  was  deposited  at  the  bottom  of  the  pouch,  and  the  mother  was 
liberated  and  carefully  watched  for  an  hour.  She  immediately  showed 
symptoms  of  uneasiness,  stooping  down  to  lick  the  orifice  of  the 
vagina,  and  scratching  the  exterior  of  the  pouch.'  At  length  slie 
grasped  the  sides  of  &e  orifice  of  the  pouch  with  her  fore  paws,  and 
drawing  them  aparty  as  in  the  act  of  opening  a  bag,  she  thrust  her  head 
into  the  cavity  as  far  as  the  eyes,  and  could  be  seen  moving  it  about 
in  different  directions.  During  this  act  she  rested  on  the  tripod 
formed  by  the  tarsi  and  tail.  She  never  meddled  with  the  pouch 
while  in  the  recumbent  posture;  but  when  stimulated  by  uneasy 
sensations,  she  immediately  rose  and  repeated  the  prooees  of  drawing 
open  the  bag  and  inserting  her  muazle,  sometimes  keeping  it  there  for 
half  a  minute  at  a  timeu  I  never  observed  that  she  put  her  fore-legs 
into  the  pouch ;  they  were  invariably  employed  to  widen  the  orificei 
When  she  withdrew  her  head,  she  generally  concluded  by  licking  the 
orifice  of  the  pouch,  and  swallowing  the  secretion.  After  repeating 
the  above  act  about  a  dozen  times,  she  lay  down,  and  seemed  to  be  at 
esse. 

**  The  freedom  with  which  the  mother  reached  with  her  month  the 
orifices  both  of  the  genital  passage  and  pouch  suggested  at  once  a 
means  adequate  to  the  removsl  of  the  young  from  the  one  to  the 
other;  while  at  the  same  time  her  employment  of  the  fore  paws 
iisdicated  that  their  assistance  in  the  transinission  of  the  foetus  need 
not  extend  beyond  the  keeping  open  the  entrance  of  the  pouch  while 
the  foetus  was  being  introduoed  by  the  mouth,  when  it  is  thus  pro- 
bably oonducted  to,  and  held  over,  a  nipple,  until  the  mother  feels 
that  it  has  grasped  the  sensitive  extremity  of  the  part  from  which  it 
is  to  derive  its  sustenance.  This  mode  of  trsnsmission  is  ooiuustent 
with  analogy,  the  mouth  being  always  employed  by  the  ordinary 


quadrupeds,  as  dogs,  cats,  and  mice,  for  the  purpose  of  removing  their 
helpless  offspring:  It  accords  also  with  the  phenomena  better  than 
those  which  have  been  previously  proposed ;  for  it  is  now  ascertained, 
by  repeated  dissections  both  of  the  Kangaroo  and  Opossum,  that  there 
is  no  internal  passsge  from  the  uterus  to  the  marsupium :  and  if  the 
genitsl  outlet  can  be  brought  into  contact  with  the  orifice  of  the 
pouch  in  the  dead  Kangaroo  by  means  of  great  Btretchins  of  the 
relaxed  parts,  yet  such  an  action  has  never  been  witnessed  in  the 
living  animal;*  the  tender  embryo  would  be  more  liable  to  receive 
iz^uxy  from  the  fore  paws;  and  these,  from  the  absence  of  a  thumb, 
could  not  so  effectually  insure  its  passage  as  the  lips,  which  can  be 
opposed  to  each  other.  Lastly,  the  young  one  did  not  by  any  of  its 
actions  encourage  the  idea  of  its  possessing  the  power  of  instinctively 
creeping  up  to  the  nipple.  When  the  female  had  rested  quiet  for 
about  half  an  hour  we  again  examined  her,  and  found  the  young  one 
not  at  the  bottom  of  the  pouch,  but  within  two  inches  of  the  nipple  ; 
it  was  breathing  strongly,  and  moving  its  extremities  irregularly  ai 
before.  X  made  an  attempt  to  replace  it  on  the  nipple,  but  without 
success,  and  the  mother  was  then  released.  On  an  examination  two 
days  afterwards  the  marsupium  was  found  empty.  Every  portion  of 
the  litter  was  carefully  searched,  in  the  hopes  of  finding  the  foetus, 
but  without  success.  The  mother  therefore,  owing  to  the  disturbance 
of  the  young  one,  had  probably  destroyed  it.  This  was  a  result  I 
had  not  expected,  for  the  head  keeper  at  the  Zoological  Farm  had 
twice  taken  a  mammsiy  foetus  from  the  nipple  and  pouch  of  the 
mother,  soon  after  it  had  been  deposited  there,  and  when  it  did  not 
exceed  an  inch  in  length,  and  it  had  each  time  again  become  attached 
to  the  nipple.  I  afterwards  saw  this  foetus  attached  to  the  nipple; 
and  it  continued  to  grow,  without  having  sustained  any  apparent 
injury  from  the  separation,  until  the  death  of  the  mother,  when  it 
was  nearly  ready  to  leave  the  pouch.  A  similar  result  occurred  to 
Mr.  ColUe." 


OntUne  of  the  Kangaroo  abont  twelve  hours  after  uterine  birth,  showing  its 
natoral  sise  and  external  development  at  this  period.  The  elonfatioa  of  the 
Jawi  has  reduced  the  month  to  a  simple  round  anterior  oriftce,  whieh  subse- 
quently becomes  even  more  contracted  before  the  lateral  fissures  begin  to 
extend  backwards.  The  eye  is  concealed  by  the  completely  formed  eyelids. 
Three  dirisions  are  now  seen  at  the  posterior  extremity.  A  longitadinal  lino 
indicates  the  separation  of  the  umbilical  pedicle,  a,  the  upper  nipple  of  the 
left  side,  to  whleh  the  above  fostas  was  attached ;  b,  the  lower  nipple  of  the 
same  side. 

The  young  one  observed  by  Mr.  Collie  ('Zoological  Journal,'  vol.  v.) 
was  of  nearly  the  size  of  the  last  and  half  the  middle  joint  of  one's 
little  finger ;  and  the  flesh-coloured  integuments  were  so  transparent 
as  to  permit  the  higher  coloured  vessels  and  viscera  to  be  seen  through 
them.  The  extremities  seemed  completely  formed,  and  its  muscular 
power  was  testified  by  its  efforts  in  sucking,  during  which  it  put  every 
part  of  its  body  in  motion.    "According  to  the  testimony  of  the 

Eerson,"  continues  Mr.  Collie,  "  who  preserved  the  mother  with  this 
ttle  one  for  me^  the  latter  by  no  means  passes  the  whole  of  its  time 
wit£  the  lacteal  papilla  in  its  mouth,  but  has  been  remarked,  more 
than  once^  without  having  hold  of  it.  It  has  even  been  wholly  removed 
from  the  sao  to  the  person's  hand,  and  has  always  attached  itself  anew 
to  the  teat.  Yesterday,  on  again  looking  at  i1^  I  gently  pressed  with 
the  tip  of  my  finger  the  head  of  the  little  one  away  from  the  teat  of 
which  it  had  hold,  and  continued  pressing  a  little  more  strongly  for 
the  space  of  a  minute  altogether,  when  the  teat,  that  had  been 
stretched  to  more  than  an  inch,  came  out  of  the  young  one's  mouth, 
and  showed  a  small  circular  enlargement  at  its  tip,  well  adapting  it  for 
being  retained  by  the  mouth  of  the  sucker.  The  opening  of  the  mouth 
seemed  closed  in  on  both  sides,  and  only  sufficiently  open  in  front  to 
admit  the  slender  papilla.  After  this  I  placed  the  extremity  of  the 
teat  close  to  the  mouth  of  the  young,  and  held  it  there  for  a  short 
time  without  perceiving  any  decided  effort  to  get  hold  of  it  anew ; 
when  I  allowed  the  sac  to  close,  and  put  the  mother  into  her  place  of 
security.  An  hour  afterwards  the  young  one  was  observed  still  unat- 
tached, but  in  abont  two  hours  it  had  hold  of  the  teat  and  was  actively 
employed  in  sucking." 

Professor  Owen  then  refers  to  a  similar  experiment  tried  with  a 
mammary  ftBtus  about  the  sice  of  a  Korway  rat  by  Mr.  Morgan. 
This  fcBtus,  after  two  hours'  separation  from  the  nipple,  regained  its 

*  Professor  Owen  obserres  that  this  Brguraent  Is  not  applicable  to  those 
JtfiwMiptato  which,  like  /VtaihWm  and  the  smaller  Aouth  American  Opossams, 
have  the  duplioatures  of  integument  forming  the  pouch  extended  close  to  the 
cloaca. 
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hold,  and  Hustaincd  no  injury  from  the  interruption  of  the  supply  of 
nourishment.  Profeesor  Owen  concludee  therefore  that  the  evidenise 
adduced  establishes  the  fiict  that  the  mammary  fcstus  at  a  very  early 
period  is  at  least  capable  of  sustaining  a  separation  from  the  nipple ; 
and  although  it  may  not  at  this  stage  of  growth  possess  the  power  of 
regaining  its  hold  by  its  own  unaided  efforts,  it  is  far  from  being  the 
inert  and  formless  embryo  that  it  has  been  described  to  be,  resenibling 
on  the  contrary,  in  its  vital  powers,  the  new-bom  young  of  the  smaller 
Mammatia  rather  than  the  uterine  foetus  of  a  larger  species  at  a  period 
of  development  when  such  a  foetus  corresponds  in  size  to  a  new-bom 
Kangaroo ;  and  although  the  latter  possesses  greater  powers  of  action 
than  the  same  sized  embryo  of  a  sheep,  and  approximates  more  nearly  in 
this  respect  to  the  new-bom  young  of  the  rat^yet,Professor  Owen  observes, 
it  is  evidently  inferior  to  the  latter.  For,  though  enabled  by  the  mus- 
cular power  of  its  lips  to  grasp  and  adhere  firmly  to  the  nipple,  its  own 
unaided  efforts  seem  incapable  of  drawing  sustenance  therefrom.  The 
peculiar  adaptation  of  a  muscle,  analogous  to  the  cremaster,  to  the 
mammary  gland,  for  the  purpose  of  injecting  the  milk  from  the  nipple 
into  the  mouth  of  the  adherent  fcstus,  has  been  demonstrated  by 
Professor  Qeoffroy  and  Mr.  Morgan ;  and  Professor  Owen  remarks  that 
it  can  scarcely  be  supposed  that  the  foetal  efforts  of  suction  should 
always  be  coincident  with  the  maternal  act  of  injection.  If  at  any 
time  this  should  not  be  the  case,  the  consequences  might  be  fatal  from 
the  forcible  injection  of  milk  into  the  larynx.  To  guard  against  this 
there  is  a  special  contrivance,  first  described  by  M.  Geoffi:^,  the 
necessity  for  which  appears  to  have  been  foreseen  by  Mr.  John  Hunter 
in  his  dissection  of  two  small  mammary  foetuses  of  the  Kangaroo  for 
the  especial  purpose  of  showing  the  relation  of  the  larynx  to  the 
posterior  nares  (Nos.  3731,  3734,  3735,  Mus.  Coll.  Reg.  Chir.,  Physiolo- 
gical Series),  in  which,  as  Professor  Owen  states,  there  are  evidences  that 
Hunter  had  anticipated  most  of  the  anatomical  discoveries  which  have 
subsequently  been  made  upon  the  embryo  of  the  Kangaroo.  The 
epiglottis  and  arytenoid  cartilages  are  elongated  and  approximated, 
and  the  rima  glottidis  is  thus  situated  at  the  apex  of  a  cone-shaped 
larynx,  which  projects,  as  in  the  Cetacea,  into  the  posterior  nares,  where 
it  is  closely  embraced  by  the  muscles  of  the  soft  palate.  The  air- 
passage  is  thus  completely  separated  from  the  fauces,  and  the  in- 
jected milk  passes  in  a  divided  stream  on  either  side  the  larynx  to  the 
CBSophagus. 


1,  the  head  of  s  mammary  foetiu  of  a  Kangaroo,  about  eight  weeks  old, 
dissected  to  show  the  relation  of  the  larynx  to  the  tongne  and  posterior  nares. 
a,  the  epiglottlp,  drawn  down  out  of  the  apertare  in  the  soft  palate ;  b,  the 
oavity  in  the  tongue  for  the  reception  of  the  nipple. 

2,  the  elongated  nipple,  withdrawn  ttom  the  month ;  the  dotted  line  shows 
the  extent  to  which  it  is  grasped :  it  never  extends  into  the  oBsophagus  or 
stomaeh,  as  has  been  ooqjectared.    Owen. 

"  Thus  aided  and  protected  by  modifications  of  structuiv/'  oon- 


tinufii  Professor  Owen,  "  both  in  the  system  of  the  mother  and  in  its 
own,  designed  with  especial  reference  to  each  other^s  peculiar  condition, 
and  affording  therefore  the  most  irrefragable  evidenoe  of  creatire  fore- 
sighty  the  neble  offspring  continues  to  increase  from  soaAenaooe 
exclusively  derived  from  the  mother  for  a  period  of  about  eight 
months.  The  young  kangaroo  may  then  be  seen  freqaently  to 
protrude  its  head  from  the  month  of  the  pouch,  and  to  crop  the 
grass  at  the  same  time  that  the  mother  is  browaiug.  HaTing  thu 
acquired  additional  strength,  it  quits  the  pouch,  and  hops  at  first  witk 
a  feeble  and  vacillating  gait,  but  continues  to  return  to  the  pouch  for 
occasional  shelter  and  supplies  of  food  till  it  has  attained  the  weight 
of  10  lbs.  After  this  it  will  occasionally  insert  its  head  for  ihf 
purpose  of  sucking,  notwithstanding  another  foetus  may  have  bees 
deposited  in  the  pouch,  for  the  latter,  as  we  have  eeen,  attaches 
itself  to  a  different  nipple  from  the  one  which  had  been  previously 
in  use." 

For  the  observations  made  by  Professor  Owen  on  the  stracfcare  of 
the  female  generative  organs  m  the  other  Marsupials,  as  oompsred 
with  those  of  Oviparous,  Ovoviviparous,  and  Yiviparons  Animals,  we 
must  refer  to  his  paper  above  quoted,  our  space  not  permitting  oj 
to  do  more  than  call  the  readex^s  attention  to  the  fact  that  his 
inductions  rest  principally  on  the  examination  of  thoee  organs  ia 
JHddphyt  doftigera,  Petaurut  pygnueus,  Pctaunu  Tagwanoidetf  Dasgpv 
viverrinxu,  Didelphyt  Virginiana,  Hypiiprymwu  Whitei,  and  Macrvpiu 
major.    His  romarks  on  the  inferiority  of  the  cerebral  development 
of  the  Marsupials  will  be  read  with  great  interest  as  bearing  oa 
the  structuro  and  analogies  of  those  organs,  and  other  points  of 
resemblance  to  the  lower  vertebrate  daases,  especially  to  the  reptilw. 
"  Those  marsupial  quadrupeds  which  I  have  nad  an  opportunity  of 
observing  alive  in  the  Zoological  Qardens,"  says  the  Professor  {*'  and 
there  aro  at  prosent  (1884)  species  of  Dcuyurut^Didelphys,  Phalangitta, 
PetauruSf  SyptiprymntUf  Macroput,  and  Phascalomys),  are  all  cbarao 
terised  by  a  low  degree  of  intelligence ;  nor  can  I  learn  that  they  ertr 
manifest  any  sign  of  recognition  of  their  keepers  or  feeders.     Another 
character,  no  less  uniformly  belonging  to  them,  is  the   want  of  a 
power  of  uttering  vocaUsed  sounds.    When  irritated  they  emit  a 
wheezing  or  snarling  guttural  sound ;  that  of  the  Dcuyurut  nrriaus 
is  the  clearest,  and  is  the  nearest  approach  to  a  growl.     Mr.  Harris 
however  states  that  in  addition  to  this  noise,  the  Ursine  Opossum 
utters  a  kind  of  hollow  barking.    The  l%yUicintu  cynocephalua,  or 
large  Dog-Faced  Opossum,  he  observes,  utters  '  a  short  guttural  cry, 
and  appears  exceedingly  inactive  and  stupid,  having,  like  the  owl,  aa 
almost  constant  motion  with  the  nictitating  membrane  of  the  eye' 
The  Wombat,  when  irritated,  emits  a  loud  hiw,  which  forcibly  reminds 
one  of  that  of  the  serpent.    The  noise  emitted  by  the  Kangaroo  under 
similar  circumstances  is  equally  romote  from  a  vocalised  sound ;  the 
necessary  apparatus  for  producing  which,  Cuvier  long  ago  observed 
to  be  wanting  in  the  la^mx  of  this  animal.    It  is  interesting  to  find 
these  analogies  to  the  E^UiOj  and  more  might  be  pointed  out  if  it 
were  not  a  comparison  which  merits  a  separate  consideration."    The 
reader  who  would  pursue  his  inquiries  as  to  the  generatiye  system  of 
the  Martv^ptaUa  may  also  consult  the  previous  writings  of  DaubentoQ. 
Rengger,  and    Leuckart    The   museum  of  the    Royal   College  of 
Sux^eons  will  afford  ample  matierials  for  following  out  the  oiganiaatioQ 
of  this  extraordinary  group  in  the  skeletons  and  preparations  pre- 
served in  the  Physiologioal  Series  of  that  noble  institution.    Tbe 
following   is    the  arrangement,  based  on  the  organisation  of  the 
animals,  proposed  by  Professor  Owen  in  a  paper  read  to  the  2^lqgicil 
Society  of  London  on  the  8th  and  22nd  of  Januaiy,  1889  : — 


Clas&zfication  or  tiib  Mabsufiata. 

Families. 


Tribes. 
Sareopkaga*  "^ 

Three  kinds  of  teeth ;  canines  long  in  both  Jaws ;  a  simple  stomach ;  no  f  />«ytt»"*^ 
intestinam  ciecum J 


JBntomophaga, 


Oenenu 

tDMffWlU, 
PhatcogttU, 

Extinct  tranaiUonal  forms    .  {  j>f,^uuH»therUm  \ 
")  AttUntlaicria  .        •        •    •      Mjfrmeeobitu, 


eob-fenera. 


fotfsiL 


Three  kinds  of  teeth  in  both  Jaws ;  a  simple  stomaeh ;  a  moderately  long  ^  aalMoria  .        .        •        •  {  ^'^^^^P^' 


Intestiamn  cacom 


J  ^1 


nsorta 


Carpophoffa, 

Anterior  ineisors  large  and  long  in  both  Jaws ;  canines  inconstant ;  a  simple  ^ 
stomach ;  a  very  long  intestinam  eacnm 

Poephaga,  -n 

Anterior  incisors  large  and  long  in  both  Jaws ;  canines  present  la  the  upper  L  Maeropodida 
Jaw  only,  or  wanting;  a  complex  stomach ;  a  Umg  intcstinum  cscum        .        .  J 


PhakMffUtida 


PhaieohrcHda 


\  PeramelsM, 
.     .      JDidelphyM 


•  j  PhalanfUla  • 


1 


•    • 


PhateoUaxtoB, 


{CuMem. 
T\apoa  (Oraj). 


• 


f  Syp$iprymnw, 
[^  Maeropta     . 


••{ 


ITa/fiicltrvi. 

M9€r9pUi, 


^hizophaga.*  ^ 

Twe  scalprlform  incisors  in  both  jaws ;  no  canines ;  stomaeh  with  a  special  S  Phatcoiomyidm 
gland;  cacttsa  short,  wide,  with  a  vermiform  appendage  .1 


(  PhoMolomyi 


Dtproiodon  (fossil). 


*  The  terms  given  to  the  tribes  or  prima  rr  groaps  of  MariupuUa  in  the  classlfteation  are  not  to  be  understood  as  strictly  indicating  the  food  of  tkt 
species  severally  included  therein,  but  only  their  general  tendency  to  select  for  their  support  the  iubstanocs  implied  by  those  designatimis. 
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Wo  now  praceed  to  give  a  aaccinct  illuatiation  of  Uie  gemn  and 
loms  oC  Um  nib-gBDen  above  mentioned. 
TbylaeiMi*  (Temmiiick).— Dental  Formula:— 


IncLBora,  —  ;  Canuies, ;   Malara,    - 


-16. 


Tbe  incigora  are  ranged  io  a  gemicircie,  equal,  and  aeparatad  in  the 
middle  in  each  jaw  by  BTacnnb  spaiw;  the  external  incisor  on  each  side 
ie  tbe  stoutest;  the  caDioea  ar«  of  considerable  size,curTed  and  pointed 
like  those  of  the  cata  and  dogs ;  tbe  last  molars  are  armed  with  three 
obtuse  tuberdea,  retwrnbliag  thoae  of  the  two  groups  of  Camivora  last 
mentioned  ;  toes  five  on  each  fore  foot,  and  four  on  each  hind  foot. 

T.  eynccepkalwi  (Datyurut  a/noeephalai  nf  Geoffroy,  T.  Harritii  of 
Temminck),  tbo  TaamaniaD  Wolf,  Zebra  Upouuiu,  and  Zebra  Wolf. 
Size  of  a  young  wolf;  the  abort  smoath  hair  of  a  dually  yellowish- 
brown  above,  barT«d  or  zebraed  on  the  lower  part  of  tbe  back  and 
rump  with  about  16  jet-black  transverse  stripes,  broadest  on  the  back, 
and  gradually  tapering  downwarils,  two  of  which  sitend  a  consider- 
able way  down  the  thighs ;  the  ground-colour  on  the  back  inclines  to 
blackuh-gray ;  tail  much  compresaeri  and  tapering  to  a  point. 


Tiumi 


rolf[77,y(.™ 


W). 


Mr.  Harria  ('  Linn.  Trans.')  states  that  this  species,  the  largest  of 
tbe  Australiaa  Cornicara,  inhabits  caverns  and  rocks  in  the  deep  and 
almost  impenetrable  glens  in  the  neighbourhood  of  tha  highest 
mountainDQB  parts  of  Van  Diemen's  Land,  where  it  probably  preys 
upon  the  brush  (bush  !)  Kangaroo  and  various  small  aniiii^  that 
abound  in  thoae  places.  Tbe  individual  from  which  the  description 
and  drawing  were  taken  was  caught  in  a  trap  baited  with  kangaroo- 
flesh.  It  remained  alive  but  a  few  houn,  and  during  tlut  perivi 
uttered  tbe  cry  and  preBent«d  the  apneaianceo  quoted  byl^tessorOwsD. 
In  its  atomach  were  found  tba  partly-digested  rsmaina  of  a  Porcupine 
AntrEater  (fcAiiZna  actdeala).  Two  of  these  auimala  are  now  aUvB 
in  the  Gardens  of  the  Zoological  Society,  Kagent's  Park.  The  followuig 
account  of  this  animal  ia  given  in  the  guide-book  to  the  gardens  : — 

"The  TRy/aoiitu,  or  TaaniBUian  Wolf,  ia  a  carnivorous  marsupial, 
which,  in  that  great  group  of  animals  almost  peculiar  to  Auattalia, 
has  the  same  funcUona  and  relations  as  have  the  lion  and  tbe  tiger 
among  the  larger  quadrupeds  of  Africa  and  AbIl  It  is  probable  tbut 
these  boasts  formerly  preyed  for  the  moit  part  on  phalangers  and 
kangaroos;  for  it  sppcara,  from  the  observatioDS  of  Mr.  Ounn,  that 
they  obstinately  refuse  the  Sesh  of  tbe  wombat,  although  it  ii  one  of 
the  commonest  quadrupeds  iu  the  districia  which  they  inhabit.  But 
since  tbe  introduction  of  eheep,  their  favourite  prey  is  mutton,  and 
tfaeir  ravages  have  Ikfu  to  extensive  aa  to  oblige  the  shepherds  to 
destroy  them  by  every  possible  means.  They  an  rarely  caught  alive,  or, 
if  so  caught,  are  killed  whilst  in  the  snares,  so  that  it  has  only  been  with 
tbe  greatest  difficulty  and  by  oBeiing  large  rewards  that  Ur.  Ounn 
and  Dr.  Grant  have  been  able  to  secure  the  present  interesting  speci- 
mens for  the  society.  They  are  animals  of  extreme  activity,  and 
capable  of  bounding  upwards  nearly  to  the  height  of  the  den  in 
which  they  are  eibibited.  Ko  other  species  of  Thylaeiniu  is  now 
known  to  exist,  and  this  is  entirely  conBnsd  to  the  island  of  Van 
Diemen's  Land.  In  tbe  fossil  Fauna  of  tbe  sontinenl  of  Australia, 
ProTasor  Owen  has  however  diacovered  indication  of  a  species  very 


Dental  Konnula :— Indson, 


Tcelh  of  Daayiru 


(Cn,j 


■«). 
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riiiuu  IDitUlphya  urjino  of  Harris).  Head,  body,  l^s,  and 
upt>er  part  of  the  tail  covered  with  long  ooarse  black  Imr,  irt«gt|. 
larly  marked  with  one  or  two  blotches  of  white  ;  in  some  spaoimens 
on  the  sboaldera,  in  others  on  tbe  throat  or  rump;  tail  alighCl; 
prehensile,  its  under  part  bare.    (Harria.) 


Ursine  Qpouum  (I^ywu  w 


>h).    HsrtU 


Tbis  species,  which  is  very  voraclona,  and  burrows  in  the  ground  in 
Van  Diemen's  Land,  ia  of  the  sise  of  a  badger.  "These  animals," 
aaya  Mr.  Harris,  "  were  retr  commou  on  our  Grab  settling  at  Hobart 
Town,  and  were  particularly  destructive  to  poultry,  Ac  Thej  how- 
ever furnish  the  convicts  with  a  frtab  meal,  and  the  taste  was  said  to 
be  not  unlike  veal  Aa  the  settlement  inoreased,  and  the  groimd 
became  cleared,  they  were  driven  from  tbeir  haunta  near  the  town  *~ 
the  deeper  recesses  of  forasts  yet  ntttiplored.    Thej  are  boww 


«M  UASSDFIA.TA. 

euilr  procured  bf  uttlog  ■  trap  id  the  moat  unfreqasDtad  parba  of 
tho  wooda,  butad  with  raw  flnh,  all  kinds  of  which  they  cat  indis- 
oriniiiutaly  uid  voruiously ;  thsy  also,  it  is  probable,  prey  on  dead 
flsb,  blubber,  tc,  aa  their  tmoke  are  frequently  found  on  the  aands  of 
the  esa-ihon.  Jn  a  state  of  oonfinement  they  appear  to  be  untama- 
•bly  iBT^^ ;  bitdng  Hverely,  and  uttecing  at  the  some  time  a  low 
yaUiiig  gmwL  A.  male  and  female,  which  I  kept  for  a  oonple  of 
UODthi  ehained  together  in  an  empty  caak,  were  continuaUy  flghtics ; 
their  quarrels  be^  ae  aoon  an  it  woa  dark  (as  they  slept  all  day), 
and  oontinued  thrcoghout  the  night  alnioat  without  intennissioQ, 
aocompaniad  with  a  kind  of  hollow  barking,  not  unlike  a  dog,  and 
aometimos  a  saddsn  kind  of  anortiEg,  aa  if  the  bieath  whs  retained  a 
considerable  time,  and  then  suddenly  expelled.  The  female  generally 
oonquered.  They  frequently  sat  on  their  hind  porta,  and  need  tbeir 
Ibrs  paws  to  rouvey  fMid  to  their  tnoutha  The  musclea  of  their  jaws 
were  very  strong,  aa  they  cncked  the  Urgrit  bonea  with  ease  asunder ; 
and  tnany  of  their  actions,  oe  well  aa  their  gait,  strikinjcly  resembled 
those  of  the  benr.     Ite  Tulgar  name  ia  the  Native  DflTiL" 

A  speeimsn  in  the  Qordeiu  of  the  Zoological  Society  was  >  anaritng 
■urly  animal 

Profeosor  Owm's  aoconnt  of  the  dissection  of  a  Daifumi  miKntnu, 
or  Long-Tailed  Daaynros  (Spotted  Martin  of  Fhillipe's  '  Tojage'),  will 


Incisort,  — ;   Caninea,  i ;    Holan,  1 -  =  IS. 

8'  ^1-1'  7—7 

F.  pmitiUala  {Didelphit  paaeiUaiut  of  Shaw,  Datyarm  ftmeiUatM 

of  Oeoffiroy).    Siie  rather  larger  than  that  of  the  Brown  Bat  {Mut 

dtemmainMt) ;    tail   rery   bushy ;    for   uniform,   ash-colour,   whitiah 

beneath,  ahort,  wooll  j,  and  Tery  thick. 

Thii  PhasQogale  Uvea  on  trepi  in  Auatmlia. 


MAKSUrr-VTA.  rw 

and  which  ia  adorned  with  nine  white  bsnda.  Vur  of  two  kinds  : 
under  hair  acanty  and  whitish-^ray ;  upper  hair  rather  eoane,  short, 
and  adpnaaed  on  the  anterior  parts ;  long  on  the  posterior  and  imdet' 
parte ;  haira  on  the  anterior  part  of  the  back  gcaierally  black  at  Uis 
baea  and  fulToua  at  the  apex ;  those  on  tJie  head  veiy  ahort,  brownish 
abore,  being  composed  of  a  mixture  of  black,  fulvous,  and  a  fi;w 
whits  hairs ;  a  few  black  hain  apring  from  the  aidea  of  the  muzzle 
and  under  each  eye ;  bur  of  the  tail  long  and  rather  bushy ;  moBt  of 
the  hairs  on  the  under  part  falroua  at  the  base  and  white  at  the  tip  ; 
those  on  the  under  aide  of  the  tail  generally  black  at  the  baae  and 
whits  at  the  apex.  Longth  from  nose  to  root  of  tail  10  inches ;  lengtli 
of  tail  to  (he  end  of  the  hair  7  iuchee. 


FlUKSgde  {PluHcafalt  ftntcWatn). 

Mym»aih\at  (Waterhouse).— Fore  feet  with  Eve  toea;  hind  feet 
with  fonr  toes,  all  free;  bead  elongated,  anout  produced ;  ears  moderate, 
narrower,  and  aubacute  at  the  apex;  body  alender;  tail  moderate. 
Dental  Formula: — 


(O*^^*^ 


Mr.  Waterbonse,  in  his  paper  in  the  '  TrsosacUons  of  the  Zoological 

Society,'  descriptiTB  of  this  animal,  gives  the  fallowing  account  of  the 
two  apecimena  on  which  his  description  is  founded.  The  firit  was 
procured  by  Lieutenant  Dale,  of  Liverpool,  whilst  on  an  oxploring 
party  in  the  interior  of  the  country  at  the  Swan  River  Settlement,  and 
was  discovered  about  00  miles  to  the  aouth-enst  of  the  mouth  of  that 
river.  Two  of  these  animals,  according  to  Lieutaiant  Dale,  wore  aeen 
within  a  fbw  milea  of  each  other;  they  were  Bist  observed  on  ths 
ground,  and  on  being  puraued  both  directed  their  flight  to  aomn 
hollow  trees  whii^h  were  near.  The  party  aucceeded  in  capturing  one 
of  them  ;  the  other  was  unfortunately  burnt  to  death  in  tbeir  eudeo- 
vour  to  dialodi^  it  by  fumigating  the  hollow  tree  in  which  it  had 
taken  refuge.  The  country  in,  which  tbey  were  found  abounded  in 
decayed  trees  and  ant-hilts.  Mr.  Waterhouse  was  informed  that  the 
second  individual  was  found  in  Van  Diemen's  Land  {but  ha  euspecls 
eome  mietake  here),  and  that  others  similar  to  it  had  been  seen  in  the 
Oct  of  burrowing  or  digging  at  the  roots  of  trees  in  search  after 
inaeets.  Theii-  favourite  honnts  are  stated  to  bo  in  those  situationa 
in  which  the  Port  Jackson  willow  abounds. 

Mr.  Waterhouse  observes,  that  although  in  the  atnictura  of  the 
akull  M.  fatciatuM  evinces  on  affinity  to  Phasoogale,  it  differs  tnm 
that  genus  in  the  want  of  a  thumb  to  the  hind  feet,  and  in  the  strenglli 
and  larger  size  of  the  daws  of  the  fore  feet,  which  are  shaped  some- 
what like  those  in  the  genus  IferjKita,  and  are  evidently  suited  to 
biuTowing.  The  fore  legs  are  also  stouter  in  proportion,  and  the  feet 
an  stronger,  In  their  narrow  and  pointed  nhape,  the  ears,  he  remarks, 
resemble  thpse  of  PerameUt  muntia,  and  differ  from  those  of  Phjsco- 

Ele;  they  also  differ  in  being  tolerably  well  clothed  with  hain. 
r.  Waterhouse  imagines  that  in  the  present  animal  he  can  perceive  a 
slight  approach  to  ^e  Edentate  Marmpialia,  or  Monotrtma,  and  he 
thinks  that  analogically  it  may  be  compared  to  the  geuus  Tupaia 
among  the  true  /niectieora,  bearing  a  aomswbat  similar  connection 
with  SAidna  and  Ornilhorkynchtu  to  that  which  exists  between  ths 
last-mentioned  genos  and  the  genera  Srmacevi  and  lfj/gi%U.  In  con- 
cluaion,  he  adds  that  it  must  be  allowed  that  there  ia  a  greater 
dissimilarity  in  structure  between  ths  lost-mentioned  genus  and  the 
genera  Mgmucobiut  and  Jf  onoCreatea  than  between  Tupaia  and  Mygatt : 


which  group,  it  n 


0  form  to  another  which  we  find  in  the  Marwupiidia, 
,  stands  low  in  the  grade 
('Zoological  Tnnsactiona,' 
vol.  iiT) 

Cluaypvi  (Ogilby).— On  Horch  ISth,  1838,  Mr.  Ogilby  exhibited  to 
a  meeting  of  the  Zoological  Society  of  London  a  drawing  made  by 
Sir  Thomas  Mitchell  of  a  Marsupial  animal  found  by  that  officer  on 
the  bonks  of  the  river  Hurray,  during  his  joomey  in  the  interior 
of  Nev  South  Wales.  Mr.  Ogilby  stated  his  original  belief  that  the 
animal  in  question  belonged  to  the  genus  Ptramelti,  under  which 
impreaaion  he  had  proposed  to  name  it  P.  tcaudatui,  tma  its  entire 
want  of  tail,  a  character  found  in  no  other  apectaa  of  the  same  group ; 
but  a  drawing  of  tbe  fore  foot^  afterwards  (bund  by  Sir  Thomas 
Mitduil,  and  likewise  exhibited  to  the  Soeietyoa  the  pissent  o« 


aj 


Ttn 


HARSDPUTA. 


HABSUPtATA. 


Dsntal  Fonnula :— IdoImi*,  — ;CiukinM,-I 


far  the  mnimil  tlia  Dome  of  the  ng-Fi>ot«d  Bsndicoot  Hnong  the 
persoDi  of  the  etpecHUou. 

Ths  drawitig  of  the  foot  m  fmat  rety  clouly  reaemble*  that  of  the 
genai  Snt  in  form  uid  ohsnctera;  two  toex  onlj  are  repieeentcd 
sliort  azid  of  equ&l  length  ;  but  there  u  a,  iwelliDg  nt  the  bnae  of  the 
first  pliaUngea,  which  reuden  it  probable  th^t  there  mey  be  two 
■mailer  ouei  behind  The  Femaula,  on  the  ooutmiy,  have  three 
middle  toes  od  the  fore  feet,  all  of  equal  length,  and  armed  with  tct; 
long  powerful  olawa,  betideg  a  tmoll  radimentairj  toe  *ery  diiUnotlj 
marked  on  eaoh  aide.  The  form  and  chanoter  of  the  hind  fast  ware 
perfectly  dmilar  to  thoie  of  the  Femnida,  ai  were  alao  the  teeth,  ai 
far  a*  canld  be  judged  from  the  drawing,  exoept  that  the  oaninea  did 
not  appear  to  aurpaia  the  aoteriar  molari  in  point  of  liae.  The  aan 
were  long,  elliptiml,  and  naarlv  naled ;  the  head  broad  between  the 
eari,  and  Tery  much  attenuated  towards  the  muzzle;  the  body  about 
the  liae  of  a  >m>ll  nhbit,  and  the  fur  very  mauh  of  the  aame  quality 
and  Dolour  aa  in  that  animal.  Mr.  Ogilbj,  after  eipreiBing  hia  con- 
fidenoa  in  the  fideli^  of  Sir  Tbomaa  Mitchdl'a  drawingi,  and  the  care 
with  which  that  gentleman,  aenired  him  ha  bad  made  the  obserration 
in  queiticn,  expnaaed  his  belief  that  thia  animal  would  be  found  to 
oonititute  a  new  genua  of  l[ana[Hali,  and  propoaed  for  it  the  provi- 
aional  nam*  of  Ckanfut,  in  alluaion  to  the  deaoribed  oharaotera  of 
the  fore  feet 

The  following  ia  the  notioe  of  thia  anlnutl  inaartfld  by  Sir  Thomoa 
Mitchell  in  hia  journal,  on  the  oocaaion  of  firat  diacovering  it: — 
"June  IB,  133S.  The  moit  remarkable  inoidsnt  of  thia  day'i  journey 
waa  the  diecoTery  of  an  animal  of  which  I  had  aeen  only  a  head  in  a 
foaail  atate  in  the  limeatone  caves  ot  Wellington  Valley,  where,  from 
ita  very  aingnlar  farm,  I  euppoied  it  to  belong  t«  aomo  aitiact  apedea. 
The  chief  peculiarity  then  obaervcd  waa  the  brood  head  anil  very  long 
Blender  anout,  whidi  reaembled  the  narrow  neck  of  a  wide  bottle ; 
but  in  the  liring  animal  the  abaeuoo  of  a  tail  was  still  more  remarkable. , 
The  feet^  and  eapecially  the  fbre  lagi,  were  olao  aingularly  farmed,  the 
latter  reaembUng  those  of  a  pig;  and  the  marsupial  apaning  was  down- 
warda,  and  not  upwarda,  aa  in  the  Kangaroo  Mid  ouwra  of  that  olaaa  ' 
of  animals.  This  quadruped  waa  diacorored  by  the  natlvea  an  the  j 
ground ;  but  on  being  chased  it  took  refuge  in  a  hoUow  tra^  from  P-  wUHdu.  Head  very  long ;  muule  pnxtuoad ;  Doa* 
which  they  took  it  alive,  all  of  them  deolorlag  that  they  had  never  above  the  jaw ;  fur  gray-brown  above  and  white  benaatfa. 
before  aeon  an  animal  of  the  kind.  Tbja  waa  where  the  party  had  , 
commenced  the  joumuy  up  the  left  bank  of  the  Hnlray,  immediately  i 
after  crotsing  that  river."  Such,  Mr.  Ogilby  remarked,  wot  all  the 
informatian  he  poaaeiaed  at  preaent  with  regard  to  thia  singular 
animal;  but  Mr.  Oould  had  promised  to  examine  the  original  apeoi- 
mea  on  hia  arrival  at  Sydney,  in  the  museum  of  which  town  it  had 
been  dspowted;  and  Mr.  Ogilby  therefore  hoped  that,  throu^  the 
kindness  ot  that  genUeman,  ha  ^auld  shortly  hava  it  in  hia  power  to 
communicate  a  mora  detailed  desoription  of  ite  form  and  characten  to 
the  Society.    {'ZooL  Proo.,'  1888.) 


ThUi  of  FirnnUi.    F.  Cutier. 


Dental  Formula  : — laciaora,  — 


3— S 


Spurioiu  Holara,  -- 


;Holalii, 


Pttamtda  (Qeofik^). — Head  elongated,  pointed ;  ears  moderate, 
hairy;  poateiior  great  toe*  rudimentary,  and  the  two  aacceeding  toe* 
nsited  by  the  skin  up  to  the  noils,  great  t«  and  Utile  toe  of  ths  fore 
f*et  with  ths  form  of  oimple  tub^cle*,  so  that  they  wear  the  appear- 
lac*  of  having  only  three  anterior  toea. 


Dr.   J.  K  Oray,  i 


r  speciei  of  PtrtMuln 


very  abort  white  tail,  and  In  having  several  indiatlnot  whit*  baoda 
over  the  haunchea,  stated  that  P.  Oannii  inhabit*  Van  Diamen'a  land, 
where  it  frequeuta  gardens,  and  commit*  great  hnvoo  amongst  bulbona 
roota,  which  it  is  said  to  devour  with  avidity.  {'  ZooL  ifoo.,'  1383.) 
Specimens  of  P.  Lagoiit,  or  Rabbit  Parometes,  from  Swan  River,  ara 
to  be  seen  in  tha  Gudena  of  the  Zoological  Society  in  the  Begant^a 
Park. 

Didtlpty*  (Linnteua).— Head  vary  much  pointad,  gape  wide,  tongn* 
rough  wiUi  homy  papilla ;  ears  large  and  naked ;  eyaa  small ;  tail 
long  and  tapering,  flexible,  and  prehnisUe,  with  hair  at  the  boae  only, 
the  remaining  put  being  covered  with  acalea.  For*  feet  irith  fiva 
tcea,  all  armed  with  strong  sharp  curved  claws ;  thumb  of  the  hind 
toot  oppoeeable  and  destitute  of  nail  or  clow,  tha  other  toea  or  linger* 
armed  with  olawa  like  thoa*  of  tha  fore  feeb    Dental  Formula  : — 


ot  ILcae  ml^t  be  terlDed  —■'"■* 


HARSUPIATA. 


XABSUTfATA. 


Hut  of  two  kinds ;  that  which  ix  lowait,  ■  long  flos  waoHj  down,  I  ilniihtliT  bnacb  faer  yoiutg  at  her  taat*.  for  I  haT«  ^«t  tfaem  Hid 


whit*  at  the  baw,  browniih  at  th«  tip,  thnnigh  Uiii  fat  the  long 
hain  of  a  pnn  white  on  the  bead,  maA,  and  tipper  parta  of  the  bodj ; 
the  hair  ii  ahort  and  dsM.  Boond  each  eje  a  brownish  circle.  EtiB 
generallj  blad  at  the  base  and  jellowish  at  the  tip^  Whinken  long, 
parl^  whiter  P"^  reddish.  Extremitj  of  the  noaa  flefh.(»loiired, 
with  a  tinge  of  jeDow.  Lega  deep  cliaabiat-browiL  Tail  not  *o  loag 
»a  the  bodj,  covered  at  the  base  by  long  hair*,  bat  onlj  scantily  fur- 
niahsd  with  bristhn,  wliidi  come  oat  from  between  the  wtiitiah  Halca 
that  pt«tact  it  for  the  grsatsr  part  of  its  Icogth. 


I 


fast  thereto  whan  they  bars  been  no  bigger  than  a  amnll  r«*baTT,  and 

cairiea  hsr  youug,  after  tluy  are  from  those  teata,  till  th»j  can  diift 
for  themaelvea.  Tlieir  food  is  roota,  poaltiy.  or  wild  frnita.  ntj 
hava  no  hair  od  Uieir  taila,  bat  a  aatt  uf  a  scale,  or  hard  cnut,  si  tb 
beaTera  hare.  If  a  cat  has  nine  lires,  this  oeatnrs  surely  has  sisr- 
teen  ;  for  if  yoa  break  sTOy  bone  in  their  skin,  and  maah  thf  ir  skiill. 
leaving  them  for  dead,  jou  may  come  an  hour  after,  and  th^  ■£! 
be  gODS  qaite  away,  or  {wrliaps  yon  may  meet  them  ere^Hng  inj. 
Tbey  are  a  very  atnpid  eteatore,  utterly  nsglecUng  their  safety.  Thij 
are  moat  like  tata  of  anything.  I  hare^  for  necesaity  in  the  wiLls- 
nen,  eatan  of  thsm.  Tbeir  flesh  is  very  white,  and  veil  taatol ;  bn 
thsir  u^y  tails  pat  ma  out  of  conceit  with  that  fare.  They  climb  tna 
as  the  raooona  do.  Their  far  ia  not  eeteemed  nor  used,  aan  that  the 
Indians  spin  it  into  girdles  and  garters."  Tha  tail  apjieara  to  be  not 
alone  of  nsa  as  an  organ  of  pnhanaioa  to  the  adult  animal  ;  fix-  it  ii 
stated  that  the  little  oaes  when  adnnced  in  growth  lesp  apoa  tbor 
mother's  back  if  they  are  frightened,  and,  twisting  their  tails  loaad 
hen,  escape  with  her  oasistanoa  the  thn^ened  dangers  In  captirlij 
tha  snimal  ia  auilen,  snarling,  and  stupid. 


I,  as  might  be  expected 
aapeddly.    It  appean  . 


n  degree  oamiroroas,  far  it  preys  npon 
dan  on  fruit*  -,  bat  there  i*  nason  for  believing  that 
J  food  fbnni  il>  pROcipal  anpport,  for  it  sametimt*  inradn  the 
brmnrda  in  it*  nd^bouriwod.  According  to  Barton,  tha  period  of 
uU*iuag».sislinn  in  tha  qwuea  Is twaaty-ni  daya.  It  inhabits  North 
Amviea^  ^  waa.  p^bapa  k,  very  abundant  in  tha  north  of  Mexico, 
and  naady  throoghoat  the  United  States,  where  it  U  called  the 
OpcMom.  In  the  '  Perfect  Dcscriptian  of  Virginia'  (1B4S),  we  find, 
in  tha  ntalogoB  of  animal*,  "  PaswHUMS :  this  heart  hath  a  bagge 
aodo-  bar  belly,  into  which  lU  takaa  her  young  ones,  if  at  any  Ume 
afishted.  Slid  carri-  them  away."  Lawson  Mys:-"The  Posaum 
ia  foSiDd  nowhere  but  in  America.  She  i*  the  wonder  of  s^  the  land 
animals,  bung  tha  siM  of  a  badtar,  I 


VltfLiiuD  0;duum  {Did^fiif  nrfniBw). 

The  Frmch  name  Sarigue  for  the  spedea  of  this  genus  is  sridaitlj 
a  form  of  Cariguaya,  the  Btaiilian  name  for  tha  penna.  They  sr* 
known  in  Fanguay  ondar  the  nsme  of  Mieotir^ ;  in  the  Amniixa 
Iilands  under  that  of  Manicoa ;  and  in  Mi^ico  by  the  appellatko  <t 


d  we  Bobjoin  a  tahlr  i>f 


The  spedea  of  Diddpky 


colour.    The  female    their  dirtnbation  from  Mr.  Watethouae'a'Hiatoiy  of 


n*  flsm  U  Oia  Adetoa  of  tha  Tbginian  OpoMom  (iW4>^  I 
rijriiisTs]  whidk  is  given  on  the  next  paga^  eihibiu  tha  Mcnliar  | 


of  the  mam^  booaa  as  well  a*  tha  prdemOe  tail  of 


MARSUI'IAIW. 


Skeleton  of  DiMphj/t  Firfim 

CKeiranteiet  (IlUger).-  The  complete  dmtal  formula  of  thU  eub- 
genuB  doM  not  tpprar  to  be  knonn.  Tha  number  of  incuore  is  >tat«d 
at  10  tbOT*  uid  8  below.  Heul  rather  pointed ;  etra  naked,  rounded ; 
tail  ■oUy,  prehenBila;  ui  opposeable  tiiumb  OQ  (behind  feet  or  lundi, 
and  the  toes  webbed. 

C,  palmatMt  {CtuirDnecia  Tapock  of  Demunat ;  Diddphgi  palmala 
of  kuthotv).  Fur  brown  Kbove,  with  three  traceveTM  bright-gr>y 
iMDdi,  intfrrupted  in  the  middle:  white  below.  Biie  Urger  thu  tlut 
of  the  brown  rat.     [DtDKLPBlNL] 

The  TJTer  T&pock,  or  Ojapock  (the  boundary  that  Beporatea  the 
French  Httlementa  from  Brazil],  in  auynno,  ie  the  place  where  thia 
apedea  baa  been  found.  It  anims  with  facility ;  indeed  Buffoo 
deacnbe*  it  under  the  uame  of  Petite  Loutro  de  la  Qayooe, 


,r^„ 


w. 


cliw,  pkc*d  high  up  at  the  base  of  the  inner  toa ;  the  whole  foot 
Mrring  the  purpoie  of  a  hand,  ta  obaerrable  in  mujy  of  the  Opoaaum 


Chiiranrrlri  jialmalal. 

P&alanjWta  (CuTier). — Head  rather  ahoit ;  eara  hury;  fur  woolly 
and  ehort ;  no  eitenaible  membrane  between  the  antarior  and  ponte- 
rior  limba;  tail  long,  preheiuile,  aometjme*  without  hair  on  ita 
eitrami^. 

Snb-geDQii'AcIiM^'tla,  properly  ao  called  (Balanlia,  X\)iger).    Tail 

ErebeDule,  but  oaTered  with  bftir;  eora  long  and  erect.  Dental 
'ormuls : — 

ladoon,!;  Cooiuea, -;    Pre-Molara,  i;  HoUis,  |  =  32. 

Leaaon  giTos  the  daDtitiou  of  PkalangUta  ta  : — 

Inciaora,  —  ;  Caoioea,  0  :  Uolara,  lUl  ■=  38. 
2  7—7 

P.  tidfxjia  (Vulpine  Opoaaum).  The  following  dascriptioD  of  thia 
■pecies  ia  given  in  Philllpa'a  '  Voyage :' — "  This  ia  not  unlike  the  com- 
mon fox  in  shape,  but  cooeiderably  inferior  to  it  in  reapeet  to  aiie,  being 
from  the  point  of  the  nose  to  the  eetting  on  of  the  tail  onl;  26  inches, 
the  toil  itaelf  16  inches  :  the  upper  parta  of  the  body  are  of  a  grioly 
colour,  arising  from  a  mixture  of  duflky  and  white  hain,  with  rufous 
yellow  tinge,  the  head  and  ihouldera  partaking  most  of  this  laat  colour; 
round  the  eyea  blockisb  ;  above  the  nostrila  10  or  12  black  whiikera, 
t  inchea  or  more  in  length  ;  all  the  under  pari*  of  the  body  are  of  a 
tawny  baft  colour,  deapeit  on  tha  thnwt,  where  the  bottom  of  the 
haira  are  rturt.colaur ;  the  taU  ia  of  the  colour  of  the  back  for  about 
one  quarter  of  its  length,  thence  to  th«  end  black ;  the  toes  on  the 
fore  feet  are  5  In  number,  the  inner  one  placed  high  up ;  on  the  hind 
feet  4  toea  only,  with  a  thumb,  coiuiating  of  two  jointa  without  a 
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tba  Philtnger  Ronard  of  th«  Fnoeh,  BraDo  of  Yieq-d'Axft,  *i»d 
Wbttapoonxi  of  the  naUvtb  It  U  fouod  in  AustnlU,  in  ths  ndgh- 
bouTfaoad  of  Port  Ju^iotL 

Sub-geniu  CoKUi  (Lu^pide).— Tul  preheiiul«,  but  in  grtat  put 
Diked,  ind  eoTsred  wiUi  rugoaitisB;  auB  Tei7  (liort  Dsntal 
FormuU ; — 

Inciwn,  - ;  CaniiiM,  0  j  MoUn,  ^=^  ^  iO.     (Ltnoa.) 

Thii  g«nii»  i»  peculiar  to   tie  Western  Polfti«sU,  or    UhIibu. 

C.  maemiaiut  {DiddjAgi  Ontnttdit  of  Omelin ;  Otaau  AmtoiiKiitU  of 
Lac^pUe ;  Phalangwia  namlata  of  Qeoffro;).  This  spadea,  whii^  u 
named  Coeeco^  at  the  Holucoas,  according  to  Valen^,  varies  mnch 
in  its  colouring  with  reference  to  ssi  and  age.  U.  Lesson,  Who  foond 
it  at  Wigiou,  whera  Uie  natiTes  call  it  Scbun-Seham,  sajs  tliat  iti 
far,  (rhlch  is  thick  and  woollj,  is  generally  whitith,  corered  vith 
Isolated  brown  spots,  Himetimes  Tunning  together.  Ths  same  auUior 
states  th&t  its  h&bits  are  elow  and  nocturnal,  and  that  it  liTes  on  fnutt 
in  the  equatorial  forests  of  the  gnat  Uollucca  and  Papuan  islands. 


nkmrut. 
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wiatioii,  »d  becaoM  Mologiit*  an  by  n 

with  napeot  to  its  exact  deOutimi.    The  teeth  of  the 

agne  gMwnU;,  aooording  to  H.  P.  Caner,  with  tboi 


Oiitau  ttamlatnt. 


,3faaw). — Head  rather  short;  ears  small  and  bairj;  Bkin 

of  the  flanks  extended  betveen  the  anterior  and  posterior  limbe,  and 
eoTered  with  hair ;  tail  not  strictly  prehencile.    Dental  Formula : — 

Indsors,  ^  ;  Canines,  0:  Molars,  ^H^  =  38. 

It  wiU  be  obserred  that  the  number  of  lower  molar  teeth  giTcn  in 
the  cut  amounti  onlj  to  5,  and  cmiseqnentl;  does  not  correspond  with 
the  formula  above  given,  or  with  that  stated  b]'  P.  Cuvier  himself, 
whu  makes  the  total  number  of  teeth  22  in  the  upper  Jaw  and  16  in 
the  lower,  and  the  number  of  upper  false  molon  i,  and  of  molars  8 
also ;  lbs  number  of  lower  molars  being  i  false  and  8  true,  S8  in  all. 
Be  tells  us  that  this  form  of  dentition  is  taken  from  Phalangula 
Ctx^i,  PdaMrat  J^iffuanoida,  "  Le  Pbalanger  Didelphoide,  or  Le 
Hacraure,  of  H.  Geoffra;,  and  a  speciea  which  has  no  name." 

Ur.  Bennett,  who  in  common  with  Cuvier,  Deamarest,  ood  LetsoD, 
has  placed  the  interesting  species  which  we  have  chosen  as  the  example 
Dnder  the  genus  Pdauna,  remarks  that  F.  Cuvier,  reljing  solely 
on  the  discrepiuicf  or  agreement  of  the  denterj  system^  and  putting 
entirely  out  of  question  all  consideration  of  other  and  niBntial  points 
of  structure,  has  reunited  the  old  genus  PkalavgitCa,  in  order  again 
to  subdivide  it  into  two  incDngnious  and  heterogeneous  groups ;  in 
the  one  eonfoonding  two  weH  marked  species  of  flying  Pttatui  not 
only  with  the  climbing  Fhalanguta  of  Australia,  but  with  the  naked- 
tailed  and  strictly  prehensile  Couscous  of  the  Holuecaa ;  repaying  the 
other  group,  which  he  had  so  imDeoatmily  dismemhend,  by  the 
addition  of  a  true  PhatangUla,  whose  only  pretenuons  to  snob  sn 
association  ate  made  to  depend  on  a  somewhat  similar  artangement  of 
the  teeth.  "By  thus  confining  himself  to  a  single  character,"  oontiDoea 
Mr.  Bennett,  "  he  has  broken  up  the  regular  eeriea  of  afflnitiee  which 
conneoted  together  three  nuihed  but  still  closely  alUed  gradations  of 
form,  to  subrtitute  an  arrangement  which  has  ao  other  rscomine)  ' 
tion  than  the  theoretio  views  of  its  author.  In  each  a  case  ire  oai 
heaitato  In  giving  to  the  otgaos  of  locomotion,  ocmbinsd  with 
geoenl  halnt,  uat  precedmoe  before  thoae  of  maattcatjoo,  wh 
under  other  circtmirtmcea,  we  are  genenllj  in  the  habit  of  oonoading 
to  the  latter ;  and  we  feel  the  leo  repugnance  to  adopting  this  to 
because  it  is  admitted  that  the  denbajr  formula  Js  in  theae  aoi 


PSalanffiMa.  They  are  consequently  38  in  number,  20  occnpjing  the 
upper  jaw,  and  18  the  lower.  The  former  are  divided  by  the  oanw 
emment  naturalist  into  6  incisorv,  i  canines,  2  fitlia  inolars,  and 
8  true  ones;  the  latter  consisting  of  2  incison,  and  no  caninsa, 
with  8  falsa  and  as  many  true  molan.  Tbe  dentaiy  character  of 
the  orginal  tpecdel  of  Petaunu,  which  he  takes  as  the  type  of  hu  atbs 
group,  dlfllBra  chiefly  in  the  total  wont  of  canine  teeth ;  but  wa  may 
here  be  pennitted  to  observe  (hat  it  appeate  to  us  somewhat  doubtful 
how  far  those  which  are  above  enumerated  as  such  truly  deserve  the 
name  which  has  been  applied  to  them.  In  ever;  other  roapeet  tbe 
little  creature  in  quntion  perfectly  agrees  with  the  group  of  anmula 
to  which  we  have  restored  it ;  and  which  are  at  once  cluractaruad  bf 
the  broad  eapansion  of  their  akin  on  each  side  of  tbe  body,  eztenduig 
between  the  anterior  and  posterior  limbs,  as  in  ths  Flying  Squirrels, 
to  which  indeed  the;  bear  a  close  resemblance.  In  common  with 
nearly  the  whole  of  the  mammiferoua  quadrupeds  of  the  u>nntiy 
which  they  inhabit,  they  possess  the  alHlominal  pouch  which  fixes 
their  place  in  the  eystem  among  the  marsupial  animals ;  and,  as  u 
many  of  these,  the  thumbs  of  Uie  hind-feet  are  long  and  distioetly 
oppoeeable  to  the  sole.  The  other  toes  are  four  in  number,  and  (lu- 
niabed  vrith  tolerably  atrong  claws,  of  which  the  thumbs  are  destitute. 
Tbe  fore  feet  have  loog  radiating  toes,  the  middle  one  ot  which  is  ths 
longest,  all  armed  with  similar  claws  to  those  of  ihe  kind  teet.  Tbe 
toil  is  round,  covered  with  loose  hair,  eomewhat  tapering  towards  the 
point,  and  not  strictly  prabenailB,  banng  no  naked  aurtace  at  its 
extremity  tieneath.  in  size  tbe  present  species  is  atraot  equal  to  the 
common  squirrel,  and  its  tail  is  rather  longer  than  tta  body  Its 
colour  is  delicately  gimy  Above,  eomewhat  divker  on  ths  head,  and 
white  beneath.  A  black  line  passee  from  tbe  point  ot  the  nose  along 
the  back  towards  the  tail;  and  the  lateral  folds  of  the  akm  an 
bounded  in  front  and  ou  tbe  sides  by  a  similar  band,  which  confounds 
itself  gradually  in  tbe  inside  with  the  gray  of  the  body,  and  i>  bordered 
at  the  outer  margin  by  a  fringe  of  white.  The  eyn  ara  each  plscad 
in  a  spot  of  black,  and  a  faint  blackish  line  extendi  along  ths  upp* 
surface  of  the  hinder  limbo.  Tbe  tail  is  also  of  a  darker  hoe,  aapecully 
towards  its  axtremitr." 

P.  icHiretM,  Norfolk  Island  Flying  Squirrel  (the  Sugar  SqnirTel)^ 
may  be  taken  as  an  example  of  this  genus.  There  are  three  othw 
spedes,  P.  Audralu.  P.  brevicepi,  and  P.  Arid,  all  from  Anitralia. 

"  During  the  day,"  says  Mr.  Bennett^  speaking  of  tbe  Sugar  Sqntrrsl, 
"  the  animal  generailj  remains  quietly  nestled  in  the  hoUowa  of  trees, 
but  beoomsa  '"'"■-*—'  a*  nig^t  advanoes,  and  skims  throngh  the  air, 
lapportad  by  its  latonl  expanaions,  half  leaping,  half  ^ing  tnm 
bnadi  to  brandi,  feeding  npon  leavea  and  inaeota.  nUa  peculiar 
mode  «f  looocaotioit  can  sMroely  be  coniidered  aa  a  Ine  flijSbt,  inss- 
Biuoh  as  tbe  cutaneous  Iblda  wUdi  eerve  the  purposes  of  wings  seas 
rather  destined  for  the  mere  support  of  the  anunal  m  its  long  >i:d 
appaiantl  J  desperate  leaps,  than  for  taisiiig  it  in  the  air  and  duNtiag 


Ii  any  giTen  object.    For  Uiii  lattar  porpcwe  they  *re    sonthward  of  Part  J 
fitted  by  thair  stractun,  the  want  of  proper  miuolei  '  said  to  signify  'Biter.' 


its  oourna  tomrdi  ai , 

indeed  bat  little  fitted  %y  thair  stracture,  the  want  of  proper  m 
in  a  great  meanire  incapocitoitiiig  them  trmn  performing  luoh  offices  j 
aa  aro  dipendent  on  Tolition.  It  may  b«  doubted  howerar  wbethf  r  < 
tbeie  animals  aie  entirely  dntitute  of  the  power  of  aiereiiiag  theic  j 
ipill  inthurflight'like  leapa.  ForthefaUomnsaneodote  bearingupon  i 
thii  aubjact  va  are  indebted  to  our  friend  Hr.  Broderip,  who  related 
it  to  UB  on  nnquaationable  authority.  On  board  a  VMel  niling  off 
the  eoait  of  )je<r  Holland  waa  a  Squirrel-Petaumi,  which  waa  per- 
mittsd  to  roam  aboat  the  ahip.  On  oce  oceatian  it  reached  the  maat- ' 
head,  end  u  Uie  aailor  who  waa  deapatched  to  bring  it  down 
approached,  mads  a  spriogfrom  aloft  to  afoid  him.  At  thia  caomeot 
the  abip  gave  a  heavy  lurch,  which,  if  the  original  diiection  of  the 
little  cnature'i-coune  had  bean  ooDtinued,  must  have  plunged  it  into 
the  Bea.  All  who  witaeeasd  the  Bceaa  were  in  pain  for  it<  aafety ;  but 
it  luddeuly  appeared  to  check  itself,  and  bo  to  modify  its  cireer  that 
it  alighted  aafely  on  the  decL"  Those  that  we  have  Been  in  captivity 
are  in  a  state  of  DotDnuleacy  all  day  ;  one  iopi  at  the  GardFUS  in  the 
Regent's  Park  wu  formerly  in  the  poegeaaionoF  the  then  March  ioneas 
of  Clerelaiid.  At  oigbt  it  waa  lively  and  active,  and  w»  perfectly 
tame,  but  rather  shy.  The  apeciea  inhabits  New  South  Wales,  and 
ia  said  to  be  abundant  at  tbe  foot  of  the  Blue  Mounttuoa.  There 
seams  to  be  no  authority  for  the  locality  of  Norfolk  Island  as  a 
habitat  ot  this  very  pretty  little  aziimsl,  eicepting  the  figure  and 
deacripttoD  in  Phillips's  '  Voysge '  abqve  alluded  to.  The  fur  would  be 
highly  oraameDtBl  fcom  its  colour,  loftaeia,  and  beauty,  as  an  article 
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Jackwn,  in  1803.     The  n 


NoifMk  ItUnd  Tljing  Bqulinl  {ftlaunu  uhmm). 

PhaiecHitraM,  De  Blainville  {£tp«nu.  Gold. ;  JmUolu,  Illig.).— Body 
■tout;  head  abort,  eari  shaggy ;  limbi  ratharshort,robint,  and  nearly 
equal  in  length ;  toea  five  on  each  fore  foot ;  the  anterior  toea  divided 
into  two  gnmpa  for  pTehension,  the  thumb  and  the  fbre  finger  being 
ia  one  gnnip,  and  the  remuning  tbree  fingen  in  the  other,  the  thumb 
of  the  poatarfor  foot  very  large,  but  withont  a  nail,  and  the  two  inner 
fioKera  united ;  tail  very  short,  almost  null ;  Hr.  Hartio  layi  that  it 
diKi*  from  the  Wombat  in  ita  dental  formula,  in  which  rsepect  it 
closely  reiamblea  the  Eangwooa,    Dental  Formula : — 

InmaoDv  ?^';  Cbninea,  tl;    HoUn,  —    -  30. 
^1—1'  ^0— O'  5—5 

The  canlaaa  are  small,  and  in  the  intermaxillary  sntore.  The  tslse 
molan  are  comprosocd  and  trenchant,  but  thicker  than  in  Syjitiprym- 
nw,  the  dentitiou  of  which,  otherwiaa,  that  of  the  Koala  rMemblea 
cloeety.  The  lower  true  giindera  ate  nairower  than  the  upper  one^ 
and  both  quadricuspid. 

P.  dnemu  {lApurut  cmemu  of  Qoldfuaa;  P,  fiuetu  of  Deamarast ; 
P.  Plirtderni  of  LeasoQ),  the  Aahy  Koala.     It  is  the  only  apeoiaa. 

It  is  as  large  ai  a  dog  of  moderate  aiie.  Fur  lon^  thick,  lather 
eosnc,  and  aahy-brown,  tufted  ean  rather  lighter.  It  ia  aaid  to  have 
the  gait  and  carriage  of  a  young  bear,  to  be  arboreal  in  its  habits, 
and  to  pas*  ita  life  upon  tre«  and  in  dena  or  holes  whiob  it  hidlowi 
at  their  feet.  Of  ita  powers  ot  climbing  there  can  be  no  doubt ;  the 
stracture  of  ita  eztremitieB  would  lead  to  this  infaienoa,  and  actual 
ohserratiaQ  haa  confirmed  it  Its  locality  ia  Australia,  and  we  are 
enabled  to  give  fignrea  of  the  parent  and  yonog,  taken  by  the  kind 
pennisaion  of  a  friend,  from  a  very  accurate  and  beautiful  drawing 
eiecoled  from  the  living  animals,  the  first  that  were  known  In  tbe 
oclonie*.  They  were  brought  in  by  nativea  to  Colonel  Paterson,  then 
UsntenastforeRior  of  the  oniony,  from  the  Hat  Hill  diatriot,  to  the 


Ailif  Koala  [PtamltrtHn  tiiurtiu). 

There  are  old  and  young  stuffed  spedmana  in  the  British  Muaanm, 
and  a  stuffed  speoimun  (Mr.  Caley's)  in  the  Museum  of  the  '■■""—-" 

The  viscenl  anatomy  will  be  found  in  Mr.  Martin's  paper  '  On  tbe 
Anatomy  of  the  Koala,'  read  to  the  Zoological  Society  in  November, 
1S3S  ('  ZooL  Proe.,'  1836).  It  is  ohieSy  remarkable  for  the  enormous 
aiie  and  length  of  the  etecum. 

f  jijinprymnui  (Illiger).^Head  elongated ;  earn  large ;  upper  lip 
cleft.  Tail  moderate,  acaly,  oovered  scantily  with  bain.  Two  teats 
only  in  the  ventral  pouch  of  the  female.  Anterior  feet  Gve-toed. 
armed  with  obtuse  nuls ;  third  toe  of  the  hind  feet  very  robust,  and 
armed  with  a  very  strong  nail    Deatal  Formula  :— 


Inoiaors,  ;  Canines,   - 


1—1 


;   Holata,   \ 


^ifflotjccse^ 


Teetb  or  gwnlprinaMn.    T.  Covtar. 

B.  PMoreo  (Itacnpu*  minor  of  Shaw ;  Potorwu  mwieHM  and  f  ms- 
yiu-aj  Gainardi  of  Desmarest;  Byptiprpiami  Wkila  of  Quay  and 
Uaimard;  Potoroo  of  White,  and  Esnguroo-Batof  Phtllipa's  'Voyage'). 
It  ia  the  siie  of  a  rabbit ;  g«ketal  ooloqr  grayish,  reddish-brown  abov<^ 
whitish  below;  head  triangular;  ean  large;  tarsi  vaiT  long;  tail 
elonffitad,  fiexibla,  terminated  by  knssail  of  hain. 

The  manna*  of  the  Kangaroo-lUt  are  mild  and  timid ;  its  food 


Ill  MAr.r.upiATA. 

(xnuiitaof  Tegetablei,anditiBsudtaburrowmthegTOUDil  Aoitnlia 
U  its  localitir,  and  LeooD  wyi  that  it  ii  not  rare  ia  tbe  naighboiufaood 
of  Fort  JacksoD,  espedally  near  Uie  riier  Weragambia  in  tho  Blue 
Uountaina. 


KABSUriATA.  ^! 

B.  tligant  (Kangumt  fiuei«tm  of  P^kd  and  Lemeor).  Ccil««t 
loouMa-gay,  bounded  tnuuTsridj  with  reddiih-toown  oil  tlM  lad 
and  loini.    Sue  of  a  largo  hare. 

It  haunta  the  nnder  thick  biuhea,  and  is  said  to  form  (nbtemana 
galleriei  in  the  island  of  St.  Pierre. 

Snb-geant  Macropui  (Shaw ;  Salrudarvt  of  Uliger  in  paitV — Bai 
elongated;  eara  very  lai^ ;  upper  lip  cleft;  whiskers  ver;  ahort  Uij 
few,  Poaterior  limbs  like  those  ot  Bjfptiprymna»,  but  mach  lonnr 
and  mora  robust      Tail  long,  triangular,  tktj   muBCuIar.     Ties^ 

Formula  : — laoiiors,  — ;  Canines,-—.:  Mflint.  ~-'9A 

2  ^0—0  4—4 

if.  majiyr  and  M.  gigarUtui  cf  Shaw  (Sauffttnta  lotioCw  •>'. 
GeoOroji  Did^jAyt  gigantea  of  Omelin  ;  the  Kaogaroo   of  Coot' 


Kiin(iioo.IUl  (Bypiiyryntniu  Palami). 

U.  Leaian  records  two  other  species,  and  Mr.  Ogitby  described 
(■Zoo).  Proc,'18Sl)  a  fourth,  ifsi>«pryninuj*rt(Uiu,knownin'.he  colony 
of  Hew  South  Wales  by  the  native  name  of  BettooK  Kangaroo.  The 
■pecimen  described  bj  Mr.  Ogilby  was  believed  to  have  been  brought 
from  SwBD  River.  The  last-named  luologist  has  also  characterised  aii 
other  new  species.    ('  Zool.  Proc,'  1838.) 


Skull  ot  SypiitrymB'it. 

A  aaeoad  ipedei,  H.  Otibertii,  has  been  described  by  Mr.  Gould. 

3ub-genua  Balmatunu  (llliger  in  part). — Differing  from  the  true 
KanganxM  in  having  shorter  ears,  a  tail  nearly  naked,  or  only  with  a 
few  Sairs.     Dental  Formula  : — 
3—3 


This  extraordinary  animal,  discovered  by  Captain  Cook,  is  no*  b 
well  known,  Uiat  a  description,  in  addition  to  our  JUtiatntioDi  and 
account  of  its  animal  economy  at  the  begioniog  of  this  artiole,  woalil 
be  nuperSuous.  Our  countrymen  pursued  it  in  Aasb«lia  with  grej- 
hounda,  and  the  leaps  which  it  took  surprised  thoaa  who  beheld  it 
clear  obalaclea  T  or  8  feet  high.  In  aiss  it  equals  a  sheep,  aoms  ot 
the  largest  wuglung  110  lbs.,  and  the  flesh  is  Tepreaentsd  by  thoae 
who  have  taatad  it  as  being  a  little  like  venison.  The  ^Mcies  breedi 
pretty  freely  in  this  coontiy,  and  haa  been  kept  with  mooaM  in  oar 

It  inhabtta  New  Soutb  Wales,  Southern  and  Western  Auibalia,  soil 
Van  Diemen's  Land.  It  ia  known  to  the  colooiata  by  the  oamu  i^ 
'  Boomer '  and  '  Forrester.'  Mr,  Gould  describes  two  speciea,  M.tiqidnr 
\  «u  and  M.  melanopt,  which  Mr.  Wstertiouae  regards  •■  spedfiollf 
identical  with  M.  jn^anfcui. 

U.  fuliffinatus.  Sooty  Kangaroo  (Kangunu  fulignuirti,  Desmanat ; 
Kangaroa  Qisnt,  F.  Cuvier).  It  is  about  the  same  rise  as  the  lut 
specien.  Mr.  Waterhouee  thinks  this  species  will  turn  out  to  be  t 
variety  of  the  last  He  says  "  the  name  Sooty  Kangaroo  is  moat  ill 
■ppLed  to  the  present  animu,  since  its  colouring  is  anything  but  saotf, 
being  for  the  most  part  of  a  brownish-yellow,  rather  bright  on  tb« 
aides  of  the  body,  snd  somewhat  aufiused  with  dusky-brown  on  tie 
middle  of  the  hack," 

X.  ungtiifiT,  the  Nail-Tailed  Kangaroo,  first  described  bj  Mr.  OonM, 
has  a  n^-like  homy  excreacenoe  at  the  end  of  ita  tail.  It  ia  am^lw 
than  the  foregoing  epeciea. 

M.  fi-anatitt,  the  Bridled  Kangaroo,  ia  another  nail-tailed  apecia^ 
discovered  by  Mr.  Qould.    Ita  weight  varies  from  10  Iba.  to  15  lbs. 

M.  auratvt,  the  Crescent-Marked  Kangaroo,  is  about  ^a  aise  d  ■ 
rabtdt.    It  ichabila  tiie  Swan  Kivbr  district.  Western  Australia. 

M.  Itporoida  {Lagorchata  leporoida,  Gould),  the  Hare-Kangatoa, 
ia  n  pretty  little  Kangaroo,  about  the  aize  of  the  oommoD  bare.  lU 
powers  of  leaping  are  very  eitraordinary.  "  While  out  on  the  plsisi 
of  Sonth  Auatralia,"  aays  Mr.  Gould,  "  I  started  a  Hare  Kangsioo 
befom  two  fleet  doga ;  afuT  running  to  the  distacue  of  a  quarter  of  a  mile. 


MAKSUPIATA. 


MAUSDPIATA. 


M.  Ima  (Halmalana  Irma,  Jourdui),  th«  BUok-OlaTcd  KuDgania, 
is  a  nntive  of  Wutem  Auatndi&.  It  rum  very  fxt,  i*  ftbout  Slinobe* 
in  length  or  half  the  uze  of  M.  giganUiu,  uid  abaunds  in  the  Swu 
Biver  district. 

if.  Qreyi,  namad  after  tjis  Hoa.  Cspt&in  O.  Qrey,  who  praaented 
two  spstimeni  to  tha  British  Museum.  It  tnbabita  South  Australii. 
I  M.  ruficotlU,  Desmsrest  {Haliiuitariu  tlegmu,  Qny),  Kuigaroo  \ 
I  Cou  Jtoui,  the  Bed-Necked  Ksngkroo.  It  inhabit*  New  Seuth  Wales 
vaA  King's  Island.  It  waa  diacovered  by  Messrs.  P^roa  and  Lesueur 
in  King's  Island.  Hr.  W&t«rhouH  r^ards  the  M.  Bcamtlii,  'Brush 
Kangaroo,'  as  a  Taristj  of  this  apecies.  Ttiis  animal  has  bred  freely 
in  ttus  country  bath  in  the  Qardens  of  the  Zoological  Sooiety  and  va 
the  menagerie  of  the  Earl  of  Derby. 

M.  UaUAatat,  the  Black  Wallaby  of  Oould,  Blaok-Tailed  Kangaroo 
of  Waterhouse,  is  aa  inhabitant  of  New  South  Wales. 

M.  EitgaUi,  Wsterhouae  (iTaJnuduiw  Eugmii  ;  M.  gnuUit,  Qould), 
inhabiU  Western  Australia. 

M.  Thttida,  the  Pademelon  Kangaroo,  Pademelon  Wallaby  of  th* 
colouista,  inhabits  New  South  Wales.  It  ii  a  amall  apaciss,  about  20 
inches  in  he'igUt  when  eitting.  It  ia  highly  prized  asau  article  of  diet. 

M.  Parma,  Pai'ma  Kangaroo,  inhabita  New  South  Walea. 

M,  donalu,  Black-Striped  Kangaroo.  Like  the  last  it  is  found  in 
the  scrubby  diatricta  of  New  South  Wales.  TLu  speoies  is  eaten,  and 
Its  skin  13  used  for  clothing. 

if.  JJabia>i>u,  Derby's  Kangaroo,   inhabits  Western  and  South 


It  suddenly  doubled  and  oams  baek  upon  me,  the  dogs  following  close 
Bt  it*  beelsL  I  stood  perfectly  still,  and  the  animal  had  arrived  within 
20  feet  t>efors  it  obeerred  me,  when,  to  my  astoniahmeut,  instead  of 
branching  off  to  the  right  or  the  Uf^  it  boiioded  clear  over  my  head, 
aod  on  descending  to  the  ground  I  was  enabled  to  make  ■  successful 
shot,  by  which  it  waa  procured." 

St.  ctmtpieUlalu*  (Lagorcliaiti  contpidUatui,  Qould)  is  distinguished 
from  the  last  by  ita  ears  belog  oonaidenibly  shorter,  the  more  brilliant 
ruaty-red  oolouring  round  the  eye,  and  the  want  of  a  black  patch  at 
the  base  of  the  fore  leg  ;  the  mniile  likewise  is  more  obtuse. 

H.  /njciofua,  Band«d  Uare-Kangnroo  lKa»g«rtu  fatciahu,  F^ronj 
£cllongia  faiciala,  (iould).  It  ia  about  the  size  of  the  common  hare^ 
iwnd  hu  very  lung  and  aoft  brown-gmy  hair.  It  is  very  shy  and  timid, 
iuhabiting  the  thick  brueb  of  W«tem  Australia. 

if.  hinulvt,  like  the  rest  of  the  group  called  by  Ur.  Qould  Lagor- 
thaltt,  is  about  the  size  of  the  oommon  bare.  It  inhabits  Western 
Australia,  where  it  ia  known  to  the  nUirea  by  the  name  of  '  Woo-rup.' 
It  is  diatinguiahed  from  the  others  by  the  long  reddish  hairs  which  are 
mingled  with  those  of  the  ordinary  hair  on  the  hinder  parts  of  tha  i 
back,  and  (epeoiaUy  near  the  base  of  the  taiL  I 

M.  anlUi^iimt  {ffaimalum  AntUopimu,  F.  Cuvier),  Antalopine  i 
Kangaroo,  ia  a  large  species,  nearly  the  size  of  Jf.  giganttiu.  It  is 
ohoracterued  by  being  clothed  with  short  stiff  hain,  and  these  lie  ' 
close  to  the  skin,  as  in  many  of  tha  antelope  tribe,  It  inhatuta  North  . 
Auitnlia.  ' 

if.  Ik^Uwhu  (th«  Tallow  Wallaroo),  Isabellioa  Sangwoa  This  ' 
■peciea  haa  bean  described  ft«m  a  Bat  and  imperfect  skin  procured  by  ' 
Mr.  Oould  at  Barrow  Island. 

Jf.  ntnuliu,  Waterhcuse  {Petngali  n^nata),  the  Orent  Rock  Kan- 
garoo. It  la  the  Black  Wallaroo  of  the  colonista,  and  inhabits  the 
tnoimtaiii  ranges  in  the  interior  of  New  South  Wales.  The  male  and 
female  difier  in  siia  and  colour.  The  male  eqoals  in  weight  the  Qreat 
Kangaroo,  and  ia  of  a  black  colour,  whilst  the  female  is  a  amall  deli- 
cate cmtnre  of  a  silTery.gray  colour.  This  animal  is  living  in  the 
Oardena  of  tha  Zoological  Society,  Bcf^ent'a  Park. 

Jf.  ntftu,  Dannarest  (M.  lanigtr,  Qouhi).  The  male  ia  called  the 
'  Red  Buck 'and  tha  female  the 'Blue  Doe,' she  ia  also  called 'Flyiog 
Doe.'  This  speoiee  is  as  IsTge  aa  if.  gigantau.  Four  specimens  were 
procured  by  M.  Oould  in  Auitralia,  and  are  now  in  tha  British  Muaauni. 
It  frequenta  the  banka  of  the  Mumimbidgee  and  the  Darling,  and  ii 
probably  diaperwd  o*er  the  great  ba^in  of  the  interior  of  Australia. 

if.  agilit,  tha  Agile  Kangaroo,  inhabits  the  north  cooat  of  Auattalia. 
It  is  T*ry  agile,  ud  dudaia  the  doga  employed  in  hunting  it  by  its 


ilistricta  ol 
it.  BUtarditrii,  Waterhouse  (A'anjruruj  BiltaitiieiH),  Red-Bellied 

Kangaroo,  is  a  native  of  Van  Diemen'a  Land,      It  ii  a  gregarious 

speciea,  hundreds  of  them  inhabiting  the  same  locality.     It  ia  ciklled 

by  tha  coloniata  '  The  Wallaby.' 
M.  bradiyurat,  the  Short-Tailed  Kangaroo,  inhabits  the  region  of 

King  George's  Sound. 
I      il.  ]»ninU(Uiit,  Gray  (^eferopttt  olbogidariM,  Jourdan),  the  Brush- 

Tidied  Kook'Kaugaruo,  inhabiU  New  South  Wales,  aad  its  flesh  is  said 
I  to  be  moat  Gxcellaut  ltiiagT«gaiiou»uidnoctumBlspecies,dwellingia 

rocky  districts,  and  remarkable  for  its  power  of  leaping  from  rock  to 

I      M.  laleralii,  the  Black-Flanked  Book-Kangaroo  IPelrvgale  laleralu, 
Oould).  It  iuhabita  weatern  ADstralis,  the  Swan  River  disUct,  and  ia 
nocturnal  iu  it*  habits,  and  remarkably  shy. 
if.  inomaltu  (ParogaU  inomolo,  Gould),  inhabits  the  north  OMSl  of 

M.  Brackiotit,  the  Sbort-Eored  Rook-Kaogoroo,  inhabita  the  north- 
west coaat  of  Auatrolia. 

M.  coniTinniu  ia  also  found  in  the  sams  districta. 

M,  Brunii,  Le  Brun'a  Kangaroo  (Filander,  Le  Brunj  DideljAft 
Brunii,  Schreber ;  MacrojHu  velema.  Lesson ;  J/^tipiymnui  Bnmii, 
li.aileT;I{alinaturuiAii<Uicvt,QTay;  JavanOppoaum,  Pennant).  Head 
narrow  and  very  long;  ean  abort;  tail  moderate;  fora  legs  strong ; 
fur  very  short,  soft,  and  composed  of  hair  almost  entirely  of  one  kind, 
radiating  from  a  point  on  the  mesial  line  of  the  back  a  little  behind 
the  shoulders;  general  colour  grayish-brown  suffused  with  yellowish, 
Mpecially  on  the  sides  of  the  body ;  imder  parta  pals  dirty  yellow  j 
ears  blackish  externally. 

Tbia  animal  was  the  first  of  the  Jfomtpiofa  with  which  natunlists 
became  acquainted,  having  been  described  by  Le  Brun  aa  early  as 
ITll.  It  ia  an  inhabitant  of  New  Guinea.  Specimaoa  were  obtained 
during  the  French  expediUon  of  the  Aatinlaba,  and  by  an  expedition 
recently  aent  out  by  the  Dutch  gOTemment  Through  the  laat 
expf  dition  specimens  have  been  obtamed  which  are  now  in  the  British 

i'AascoIomys  (Qeoffroy). — Bodyolumsyj  head  large  and  bluff;  fore 
feet  with  five  toes,  armed  with  crooked  nails;  hind  feet  with  four, 
and  a  little  tubercle  without  a  nail,  in  place  of  the  great  toe ;  indeed 
it  may  lie  aaid  to  have  but  foturtoea  on  the  hind  feet.  Tail  nearly  nuU. 
Dental  Formula : — 

1-1.  r-.„i„..   0-0.  M.I.™  S-E_ 


InoisocB,  . 
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P.  Wombat,  Diddpbgt  wima  of  Shaw;  the  Wombat  of  the  ootiTe*, 

navigatcra,  and  naturaliats,  is  tha  only  species  of  thia  genua  known. 
'  From  Lieut.-CuL  Cjllina'a  '  Account  of  the  Eugliah  Colony  of  New 
South  Wales'  (1803J,  wa  seleot  tha  following  part  of  a  description  ot 
a  Wombat  found  on  Cape  Barren  Island,  abetracted  &om  Bass's 
'Journal :' — "  The  Wombat,  or,  aa  it  is  called  by  the  natiTes  of  Port 
Jackson,  the  Womback,  is  a  squat,  ahort^  thick,  short-lagged,  rather 
inactive  quadruped,  with  great  appearance  of  stumpy  atrangtb,  and 


MARRUPUTA. 


^r 


wben  pro 

.  one,  uid  vitli  his  fa 


MAESUPIATA. 


Is  under  his  bellj  suddenl;  lin«d  him  off  tha 


^-^-^Mei^' 


itniggle.  It>  ooantenuiee  wu  pUoid  uid  unduturbed,  ud  it  M 
'  u  ooDteoted  u  if  it  hul  baan  nuned  by  Hr.  Bua  from  iu  infimcy. 
I  Ha  oaniwl  the  b«ut  upwards  of  ft  mil(^  aod  ottan  ibifted  him  from 
I  >Tt]i  to  aim,  aomstime*  Ujing  him  upon  hi>  ihonlder,  all  of  whidi  fa* 
took  in  good  part ;  until,  being  obliged  to  isciits  hii  lega  while  be 
went  into  the  brueh  to  cut  a  ipecimen  of  a  new  wood,  tfaa  en«tun'i 
anger  arose  with  tbe  pioohitig  of  the  twine ;  he  whiued  with  all  hii 
might,  kicked  and  acratabed  moat  furioualj,  and  anappad  off  a  piece 
frum  the  elbow  of  Mr.  Baai's  jaoket  with  his  graee-tnjtting  t*eth. 
Their  fiisndnhip  wai  bare  at  ui  and,  and  the  creature  remained 
implacable  all  the  way  to  the  boat,  ceaaiog  to  kick  only  when  he  wu 
rihauited.  This  circumatance  teemi  to  indicate  that  willk  kind  treat- 
ment the  Wombat  mi(;ht  Boon  be  rendered  extremely  docile;  but  let 
hia  tutur  beware  of  giving  him  proTocation,  at  least  if  he  ahould  be 
full  grown.  Besides  Fumeaux's  Ixluids,  the  Wombat  inbkbita,  as  hai 
been  seen,  the  mountnioB  to  the  westward  of  Port  Jackaon.  In  both 
thasa  plaoea  its  habitation  la  underground,  being  admirftblf  formed 
for  burrowing ;  but  to  what  depth  it  dascands  doss  not  aeom  to  be 
ascertuned.  Aoooidiog  to  the  aooonnt  given  of  it  I^  the  nativaa.  thte 
Wombat  of  the  mountaina  ia  never  aeen  during  the  daj,  but  tiw 
retjrad  in  hIa  hole,  feeding  only  in  tlie  night ;  but  that  of  tbe  ii ' 


Ttelh  of  MajHlmyj,  or  'Wontiat  IF.  CnTtrr],  nriilr  of  the  aatiiral  ilia, 
inehet  and  S-lOths.    The  head  it 


and  SO  lbs.  Tbe  bair  is  coarte,  and  about  one  inch  or  one  inch  and 
five-tenths  in  length,  thinly  aet  upon  the  belly,  tbickar  on  the  back  and 
head,  and  thickeat  upon  the  loina  and  rump;  the  colour  of  it  a  light 
nndy  brown  of  varying  shadea,  but  darkeat  along  the  back."  The  head 
ia  large,  Battish,  and  nrnrlj  triangular  when  viewed  in  front ;  tbe  eara 
are  sharp  and  erect;  the  ajee  am^andnther  aunken  than  prominent^ 
but  quiu  and  livelf. 


to  feed  in  all  parts  of  tbe  day.    His  food  is  not  yet  well  known ; 
•eerns  probable  that  he  voriea  it  aocordiug  to  tbe  ritootion  in 
whioh  be  may  be  placed.    The  stomachs  of  such  as  Hr.  Base  examined 


were  distended  with  the  ooarae  wiry  grass,  and  be  as  well  as  otboe 
bod  aeen  the  animal  acratching  among  the  dry  rieka  of  aaa-weed  thrown 
up  upon  the  aboMa,  but  oould  never  disoovar  what  it  waa  in  aaarch  o£ 
Now  the  inhabitant  of  tbe  mountains  can  have  no  reoanne  to  the  sea- 
ahora  for  bis  food,  Dor  can  he  find  there  any  wiry  grass  of  the  island*, 
but  must  live  upon  tbe  food  tbat  oiroamitoaoaa  present  to  bim." 

A  letter  from  James  Hunter,  Esq.,  Qovenior  of  tbe  nttlement,  dat«d 
Sydney,  New  South  Wales,  August  6,  ITSS,  and  publiabed  in  Bewick't 
'  Quadrupedi,'  atatea  that  this  animal,  there  called  tbe  Wombai^,  was 
found  upon  an  island  on  the  coast  of  New  South  Wales,  in  10*  36* 
3.  lat.,  nhare  oonsidarable  numbera  were  caught  by  the  company  of  a 
ship  which  had  been  wrecked  than  on  bar  voyage  from  Bengal  to 
I  Port  Jackson.  The  aame  communication  ralatea  that  it  hod  "  lately 
been  discovered  to  be  an  inhabitant  of  the  interior  of  thla  oountry 
also.     The  mountain  nativea  call  it  the  Wombach." 

The  spedroen  dissected  by  9ir  Everard  Home  in  1803  was  brought 
from  one  of  the  islands  in  Bass's  Straits,  and  lived  aa  a  domeatia  pet 
in  the  house  of  Hr.  Clift  for  two  yean. 

The  individual  dissected  by  Professor  Owen  in  Hay,  1S36,  bad  lived 
at  the  Qardeua  of  tbe  Zoological  Society  upwanla  of  five  yean 

H.  Levon  aaya  that  it  Uvea  in  King'a  Island  and  tba-Pomeaux  Islands, 
but  that  it  doea  not  exist  in  the  neighbourhood  of  Fort  Jackson. 

The  anatomy  of  the  Wombat  will  be  found  in  Cuvier'a  '  LcfODi 
d'Anatomia  Compar^'  in  Sir  Eveiard  Homa'a  paper, '  PhiL  Trwu,' 
1803,  and  in  ProfeeK>r  Owen's  memoir,  ■  ZooL  Proc.,'  laSfl.  The  latt^ 
observe*  that  the  digestira  organa  in  the  abdominal  cavity  presented  a 
devalopmant  oorresponding  genenllj  to  that  which  obaracterises  the 
same  part*  in  the  phytipbagoua  Rodanla.   It  bo*  a  very  abort  a" — 

The  flesh  of  the  Wombat  ia  aaid  to  be  ezoellsnt.     Mr. 
writer  of  the  latter  above  quoted,  toran  it  delicate  meat,  and 
have  remained  that  tbe  ammal  might  be  eosUf  naturalised  ii 
country. 


in  oaptivity.  Is,  that  the  animal  is  of  a  low  grade  in  point  of  inteUect. 
In  both  tasFB,  aa  long  aa  there  was  no  poaitive  pun  or  diMgneobla 
s<-nastian.  the  animal  was  oontont,  bowevar  new  ita  situatioa  nugbt  be. 
Tbei-e  was  none  of  tbat  anxiety  and  uneaainesa  whioh  all  »"'■"«<■  of 
lively  sense  show  when  suddenly  placed  in  new  poeitiona,  or  in  strange 
jilaces ;  and  indeed  the  follawing  noto  it  appended  to  Hr.  Boss's 
aocount  of  tha  capture  of  his  Wombat;— "Tbe  Kangooroo  and  some 
other  animals  in  New  Soath  Wale*  were  remaibble  for  being  doma*- 
ticatod  OS  soon  a*  taken."  Thi*  may  be  one  of  tbe  oonaequenoea  of 
tbe  low  cerebral  development  genaially  to  be  obaerved  in  tlui  group. 

There  are  at  preoent  (185G)  aevaral  ■paoimena  in  tbe  gardena  of  the 
Zoological  Socdety,  which  are  remarkably  tune,  and  readilr  pnaurt 
tbemielve*  at  tha  palisade*  of  their  inclosure  to  be  canned. 

The  fallowing  list,  showing  the  distribution  of  the  iforMfnofa  in 
Australia,  will  supply  also  tbe  name*  of  the  BpeaiaB  not  olnady 
mentioned  in  the  preceding  aooonnt : — 


r.  Hunter,  the 


From  the  nnie  work  we  tale  the  follovring  aeeount  of  tbe  habifas, 
Ac,  of  this  species  :— "  This  animal  boa  not  any  claim  to  swiftness  of 
foo^  a*  most  men  could  run  it  down.  ItapaoeuliobblingorshuSinK 
■omething  like  tbe  awkward  gait  of  a  bear.     In  dispoaitMa  ft  is  mlQ 


lfaeropMtgiga$iUiit. 
X.  ImuUia. 
il.  ItpmviiUi. 
M./aiiiaiui. 
M.fufM. 


Soulb  Australia. 

Maenpm  Ortfi. 
M.  Eagaii  (Nnyt'i 
M.  DtManmi{tti>m.ii 
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H.  penicitlalus, 
H.  Gaimardi, 
H,  campatris. 
Pkcueolomya  WomhaJL 
P.  laiifront, 
Pkascolarctot  dnereus, 
Phalangista  vulpina, 
P,  Cookii. 
P.  conciruML 
Petaunu  Australii, 

Maeropus  ungtUftr* 
M,  arUilopinui, 
M.  agilU, 
M.  braehiotig. 


Peramda  oheitdtu 
P.  fasciata. 
ChcBTopvu  cattanotis, 
Myrmecobiui  fasciatus, 
PhcucoffoU  pei^icillata, 
P.  Jlavipet. 
P.aUfipa. 
P.  crastieaudtUcL 

Korth  Auttnli*. 

Macroput  ewcinmu, 
Phalanffiita  wlpina, 
Peiaurut  brevicepif  var.  ArieL 
Peramdea  meurourtu 
Jkuyurut  haUueattu, 

Western  AuBiralia. 

Phalangiakk  NeUlii  (ICing  George's 
Sound). 

Tarnpct  roitratut  (Swan  BiYer  and 
King  Qeorge*8  Sonnd). 

Peramdet  (MacrottB)  lagotia  (Swan 
River  and  Kug  Oeoige's  Sound). 

P,  BongainvillU  (Peron's  Penin- 
sula, Shark's  Bay). 

P.  obesula, 

P.  myorsttroi  (Swan  KiTor  and 
Kiug  Oeoige's  Sound). 

Charoput  cattanotis  (Swan  River). 

MyrfMec^tttfaaciaiut  (Swan  River 
and  King  George's  Sound). 

Plicucogale  ptnicilkUa, 


Echidna  acuUata, 

Maeroput  gigcaUtoi, 

M.  igiganUus)  oqfdfomui, 

M,  Iwnatm. 

3f.  laahdlinui, 

M./cuciatw. 

M.  kirttUits. 

M.  eompiciUatui  {Barrow  Island). 

M.  Derbianut, 

M,   brachyurui    (King   Qeoxge's 

Sound). 
Jf  .  latertUis, 
Mypsiprgmnui  Qrayu 
H,  penicUlcatu, 

H.  OUbertii  (King  Geoige's  Sound).    P.  cal^ra, 
H.  platyopi.  P.  apiealis* 

Phalaiiguta  vutpina,  P.  leucogcuter,  var.  Jlavipet  (?)i 

P.  V,  xanthopus,  P.  albipet  (f). 

P,  CookU.  P.  cratneaudata, 

P.  coneimuh  DoByurut  Qtnffivyu 

Van  l5iemen's  Land. 


Omithorkynchm  paradoxus. 
Echidna  {acuUata)  tetosa, 
Macropua  gigmUeut, 
M,  ruficoUiBf  var.  Bcnndtii. 
M,  BiUardierii, 
Hypaiprgmniu  cuniculiM. 
H,  mtirmtM. 
PkaBColomyB  Wombai, 
PheUangkta  vtdpinck 
P.  Chokii. 
P.  nana, 
Pcramdea  obesula. 


P.  Chtnnii^ 

New  South  Wales. 


Phatcogale  SwaiMonii, 
P,  minima. 
P,  lettcopvu. 
Jkuiyvtnu  maeulatoi, 
J).  vivcrrinuB, 

JD,  UtWlMS, 

Thylaciniu    egnocephalui   (Bass's 

Strait). 
Echidna, 

Maci'opfiB  fi^flcoSu  (King's  Island). 
Phaacolomgt  Womb€U, 
Datywrui  macuUUut, 


Omtthorhynehng  paradoxus. 

Echidna  acuUata. 

Macroput  giganteuM. 

M,  frtenatfki  (interior). 

Af  .  leporoides. 

M,  robuaiuB  (interior). 

M,  rufut. 

M.  Parryi, 

M.  Ualabatui. 

M.  T/ictidis, 

M.  Parma, 

M,  doi'talit  (interior). 

jr.  penieUlattu. 

Hyptiprymnua  mfuctna, 

H.  penidUahiM, 

H,  Oaimardi, 

If.  muriwtu, 

PhatcoUmyt  WombaL 


Phatcolarclua  cinereus. 

Phalangiita  vulpina, 

P,  eanina  (interior). 

P.Cookii. 

Petaurut  taguanoidei, 

P,  Atutralit, 

P,  tciureue, 

P,  breviccpt, 

P,  (a«ro6a/a)  pggmwu. 

PerameUi  obestda, 

P,  nasuta, 

P.  fatciata, 

PhoMcogaU  pemeillakk 

P,  Jiavipes, 

P,  mmrv^a, 

P,  maeroura, 

Jkugarut  OeoffrogL 

D,  viterrinm. 


PoiiU  Marttipiata, 

Besides  the  Fossil  Opossum  {IHddphyt  Cuvieri)  of  the  Hontmartra 
Oypsum,  figured  and  described  by  Cuvier  in  the  '  Annales  du  Museum^' 
And  in  his  *  Ossemens  FossUes,'  and  the  fossil  Daayurut,  Jlyptiprymnm, 
/falmatwnu,  Phatcolomyt,  and  Kangaroo,  described  by  Mr.  Clilt  and 
■Cuvier  and  Mr.  Pentland,  from  the  Australian  bone-oavems  and  bone 
brccda,  there  are  some  fossil  forms  now  genendly  considered  as  belong- 
ing to  the  Manvpiata,  which  it  will  be  necessary,  on  account  of  the 
.great  interest  which  attaches  to  them  both  geologically  and  soologically, 
to  mention  more  at  length.  We  commence  with  those  fossil  jaws  origi- 
nally deacribed  as  belonging  to  the  Manupiaia  which  were  found  at 
&tone^u1d. 

Thylacotherimmf  Owen  {AmpkUIterium^  De  Blainville;   Diddphys, 


Cuvier). — In  consequence  of  strong  doubts  having  been  expreoed  by 
M.  De  Blunville,  from  inspection  of  casts,  respecting  the  mammife- 
rous  nature  of  the  fossil  jaws  found  at  Stoneafield,  and  asmgned  to  the 
MartwpiaJta  by  Baron  Cuvier,  a  paper  '  On  the  Jaws  of  the  Thylaco- 
therium  Prevostii  from  Stonesfield '  was  read  before  the  Geological 
Society  by  Professor  Owen,  giving  a  detailed  account  of  the  fossils  from 
a  careful  inspection  of  the  originals.  In  this  communication  Professor 
Owen  confined  his  description  to  the  jaws  discovered  at  Stonesfield, 
characterised  by  having  11  molars  in  each  ramus  of  the  lower  jaw. 
He  commenced  by  observing  that  the  scientific  world  possesses  ample 
experience  of  the  truth  and  tact  with  which  Cuvier  formed  his  judg- 
ments of  the  affinities  of  an  extinct  animal  from  the  inspection  of  a 
fossil  firagment ;  and  that  it  was  only  when  so  disting^hed  a  com- 
parative anatomist  as  M.  De  Blainville  questioned  the  determioations, , 
that  it  became  the  duty  of  those  who  possessed  the  means  to  investigate 
the  nature  of  the  doubts,  and  reassure  the  confidence  of  geologists  in 
their  great  guide. 

When  Cuvier  first  hastily  examined  at  Oxford,  in  1818,  one  of  the 
jaws  described  in  Professor  Owen's  paper,  and  in  the  possession  of 
Dr.  Buckland,  he  decided  that  it  was  allied  to  the  Diddphy$  ("  me 
sembUrent  de  quelque  Didelphe"*) ;  and  when  doubts  were  raised  by 
M.  Constant  Prevost,  in  1824,t  relative  to  the  age  of  the  Stonesfield 
slate,  Cuvier,  from  an  examination  of  a  drawing  made  for  the  express 
purpose,  was  confirmed  in  his  former  determination ;  but  he  added 
that  the  jaw  differs  fh>m  that  of  all  known  carnivorous  Mammalia,  in 
having  10  molars  in  a  series  in  the  lower  jaw.  (''  II  [the  drawing]  me 
confirme  dans  I'id^  que  la  premiere  inspection  m'en  avoit  donnde. 
Cost  celle  d'un  petit  camassier  dont  lee  m&chelidree  lesemblant  beau- 
coup  k  celles  des  sarigues ;  mais  il  y  a  dix  de  ces  dents  en  s^rie,  nombro 
?ue  ne  montre  aucun  camassier  connu."  '  Oas.  Fobs./  v.  849,  note.) 
t  is  to  be  regretted  that  the  particular  data,  with  the  exception  of 
the  number  of  the  teeth,  on  which  Cuvier  based  his  opinion,  were  not 
detailed ;  but  he  must  have  been  well  awara  that  the  grounds  of  his 
belief  would  be  obvious,  on  an  inspection  of  the  fossil,  to  every  com- 
petent anatomist :  it  is  also  to  be  regretted  that  he  did  not  assign  to 
the  fossil  a  generic  name,  and  thereby  prevent  much  of  the  reasoning 
founded  on  the  supposition  that  he  considered  it  as  belonging  to  a 
true  Diddphya, 

Professor  Owen  then  proceeded  to  describe  the  structure  of  the 
jaw ;  and  he  stated  that  having  had  in  his  possession  two  specimens 
of  the  Thylaeotherium  Prevottii  belonging  to  Dr.  Buckland,  he  had  no 
hesitation  in  declaring  that  their  condition  is  such  as  to  enable  any 
anatomist  conversant  with  the  established  generalisations  in  com- 
parative osteology,  to  pronounce  therefrom  not  only  the  class  but  the 
more  restricted  group  of  animals  to  which  they  have  belonged.  The 
specimens  plainly  reveal,  first,  a  convex  articular  condyle ;  secondly,  a 
well-defined  impression  of  what  was  once  a  broad,  thin,  high,  and 
■lightly  recurved  triangular  coronoid  process,  rising  immwliately 
anterior  to  the  condyle,  having  its  basis  extended  over  the  whole  of 
the  interspace  between  the  condyle  and  the  commencement  of  the 
molar  series,  and  having  a  vertical  diameter  equal  to  that  of  the  hori- 
zontal ramus  of  the  jaw  itself :  this  impression  also  exhibits  traces  of 
the  ridge  leading  forwards  from  the  condyle  and  the  depression  above 
it,  which  characterises  the  coronoid  process  of  the  xoophagous  manra- 
pials ;  thirdly,  the  angle  of  the  jaw  is  continued  to  the  same  extent 
below  the  condyle  as  the  coronoid  process  reaches  above  it,  and  its 
apex  is  continued  backwards  in  the  form  of  a  process ;  fourthly,  tho 
parts  above  described  form  one  continuous  portion  with  the  horisootal 
ramus  of  the  jaw,  neither  the  articular  condyle  nor  the  coronoid  being 
distinct  pieces,  as  in  reptiles.  These  are  the  characters,  Professor 
Owen  believes,  on  which  Cuvier  formed  his  opinion  of  the  nature  of 
the  fossil ;  and  they  have  arrested  the  attention  of  M.  Valenciennes  in 
his  endeavours  to  dissipate  the  doubts  of  M.  De  Blainvilla^ 

From  the  examination  of  a  cast,  M.  De  Blainville  however  has  been 
induced  to  infer  that  there  is  no  trace  of  a  convex  condyle,  but  in 
place  thereof  an  articular  fissure,  somewhat  as  in  the  jaws  of  fishes ; 
that  the  teeth^  instead  of  being  imbedded  in  sockets,  have  their  fangs 
confluent  with,  or  anchylosed  to,  the  substance  of  the  jaws,  and  that 
the  jaw  itself  presents  evident  tnces  of  the  composite  structure. 

In  answer  to  the  first  of  these  positions.  Professor  Owen  stated  that 
the  portion  of  the  true  condyle  which  remains  in  both  the  specimens 
of  Thylaeotherium  examined  by  Cuvier  and  M.  Valenciennes,  clearly 
shows  that  the  condyle  was  convex,  and  not  concave.  It  is  situated  a 
little  above' the  level  of  the  grinding  surface  of  the  teeth,  and  projects 
beyond  the  vertical  line  dropped  from  the  extremity  of  the  coronoid 
process,  but  not  to  the  same  extent  as  in  the  true  DiddphyM,  In  the 
specimen  examined  by  M.  Valenciennes,  the  condyle  corresponds  in 
poaitioB  with  that  of  the  jaw  of  the  Daayurut  rather  than  the  Didelr 
ph^i  it  is  convex,  as  in  mammiferous  animals,  and  not  concave  as  in 
oviparous.  The  entire  convex  condyle  exists  in  the  specimen  belong- 
ing to  the  other  genus,  Phatcololheriumf  now  in  the  British  Museum. 
Professor  Owen  is  of  opinion  that  the  entering  angle  or  notch,  either 
above  or  below  the  taie  articular  condyle,  hasbeen  mistaken  f^r 
**  una  sorte  d'^chancmrs  articulaire,  un  peu  comme  dans  les  poissons." 

*  '  Ossemens  Foss.,*  torn,  v.,  pi.  849. 

^  '  Annales  des  Beienees  Nat,'  Avril,  1829  ;  also  the  papers  of  Hr.  Bioderip 
sod  Dr.  Fitton,  In  the  *  Zoological  Jennal,'  1828,  voL  iiL,  p.  408. 
X  *  Comptes  Rendus/  1838,  Becond  Bemestro,  No.  11,  Sept.  10,  p.  627.  et  acq. 
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The  specimen  of  the  half-jaw  of  the  Thylacothere  examined  by  M. 
ValencieDDOB,  like  that  which  wob  transmitted  to  Cuvier,  presents  the 
inner  surface  to  the  observer,  and  exhibits  both  the  orifice  of  the 
dental  canal  and  the  symphysis  in  a  perfect  stata  The  foramen  in 
the  fossil  is  situated  relatively  more  forward  than  in  the  recent 
Opossum  and  Dasyure,  or  in  the  Placental  Insectivorck,  but  has  the 
same  place  as  in  the  marsupial  genus  Byptiprymnus,  The  symphyBis 
is  long  and  narrow,  and  is  continued  forward  in  the  same  line  with 
the  gently  convex  inferior  margin  of  the  jaw,  which  thus  tapers 
gradually  to  a  pointed  anterior  extremity,  precisely  as  in  the  jaws  of 
the  Marsupial  ImectivortL  In  the  relative  length  of  the  symphysis, 
its  form  and  position,  the  jaw  of  the  TJtylacotfteHum  precisely  corres- 
ponds with  that  of  the  J)iddphyi. 

In  addition  however  to  these  proofs  of  the  mammiferous  nature  of 
the  Stonesfield  remains,  and  in  part  of  their  having  belonged  to  Marau- 
piaia,  Professor  Owen  stated  that  the  jaws  exhibit  a  character  hitherto 
imnoticed  by  the  able  anatomists  who  have  written  respecting  them, 
but  which,  if  co-existent  with  a  convex  condyle,  would  serve  to  prove 
the  marsupial  nature  of  a  fossil,  though  all  the  teeth  were  wanting. 

In  recent  marsupials  the  angle  of  the  jaw  is  elongated  and  bent 
iuwards  in  the  form  of  a  process,  yoi'ying  in  shape  and  development 
in  differeot  genera.  In  looking  therefore  directly  upon  the  inferior 
iDArgin  of  the  marsupial  jaw,  we  see,  in  place  of  the  edge  of  a  vertical 
pliite  of  bone,  a  more  or  less  flattened  triangular  surface  or  plate  of 
buiie  extended  between  the  external  ridge  and  the  internal  process  or 
inflected  angle.  In  the  Opossum  this  process  is  triangular  and 
trihedral,  and  directed  inwards  with  the  point  slightly  curved  upwards 
ntid  extended  backwards,  in  which  direction  it  is  more  produced  in 
the  small  than  in  the  large  species  of  Didtlphys, 

Now,  observed  Professor  Owen,  if  the  process  from  the  angle  of 
the  jaw  in  the  Stonesfield  fossil  had  been  simply  continued  back- 
wards, it  would  have  resembled  the  jaw  of  an  ordinary  placental 
CHrnivorouB  or  insectivorous  mammal ;  but  in  both  specimens  of 
TJtylacot/ierium,  the  half  jaws  of  which  exhibit  their  inner  or  mesial 
surfaces,  this  process  presents  a  fractured  outline,  evidently  proving 
thiit  when  entire  it  must  have  been  produced  inwards  or  mesially,  as 
in  the  Opossum. 

Professor  Owen  then  described  in  /treat  detail  the  structure  of  the 
teeth,  and  showed,  in  reply  to  M.  De  Blainville's  second  objection,  that 
they  are  not  confluent  witn  the  jaw,  but  are  separated  from  it  at  their 
base  by  a  layer  of  matter  of  a  distinct  colour  from  the  teeth  or  the 
jaw,  but  evidently  of  the  same  natm'o  as  the  matrix ;  and  secondly, 
that  the  teeth  cannot  be  considered  as  presenting  an  uniform  com- 
pressed tricuspid  structure,  and  being  all  of  one  kind,  as  M.  De  Blain- 
ville  states,  but  must  be  divided  into  two  series  as  regards  their 
composition.  Five  if  not  six  of  the  posterior  teeth  are  quinque- 
cuspidate,  and  are  molares  veri;  some  of  the  molares  spurii  are 
tricuspid,  and  some  bicuspid,  as  in  the  Opossums.  An  interesting 
result  of  this  examination  is  the  ob8ei*vation  that  the  five  cusps  of  the 
tuberculate  molars  are  not  arranged,  as  had  been  supposed,  in  the 
same  line,  but  in  two  pairs  placed  transversely  to  the  axis  of  the  jaw, 
with  the  fifth  cusp  anterior,  exactly  as  in  the  JHddphys,  and  totally 
different  from  the  structure  of  the  molars  in  any  of  the  Phocce,  to 
which  these  very  small  Mammalia  have  been  compared :  and  in 
reference  to  this  comparison  Professor  Owen  again  called  attention 
to  the  value  of  the  character  of  the  process  continued  from  the  angle 
of  the  jaw,  in  the  fossils,  as  strongly  contradistinguishing  tUem  from 
the  PhoddcR,  in  none  of  the  species  of  which  is  the  angle  of  the  jaw 
so  produced.  The  Thylacothei'ium  difiers  from  the  genus  IHdelphya  in 
the  greater  number  of  its  molars,  and  from  every  ferine  quadruped 
known  at  the  time  when  Cuvier  formed  his  opinion  respecting  the 
nature  of  the  fossil.  This  difierence  in  the  number  of  the  molar 
teeth,  which  Cuvier  urged  as  evidence  of  the  generic  distinction  of 
the  Stonesfield  mammiferous  fossils,  has  since  been  regarded  as  one 
of  the  proofs  of  their  Saurian  nature ;  but  the  exceptions  by  excess 
to  the  number  seven,  assigned  by  M.  De  Blainville  to  the  molar  teeth 
in  each  ramus  of  the  lower  jaw  of  the  insectivorous  Mammalia^  are 
well  establifhed,  and  have  been  long  known.  The  insectivorous 
Chrytochiort,  in  the  order  FeraSf  has  eight  molars  in  each  ramus  of  the 
lower  jaw ;  the  insectivorous  Armadilloa  have  not  fewer ;  and  in  one 
sub-genus  {Pnodott)  there  are  more  than  twenty  molar  teeth  on  each 
side  of  the  lower  jaw.  The  dental  formulsa  of  the  carnivorous 
Cetacea,  again,  demonstrate  the  fallacy  of  the  argument  against  the 
mammiferous  character  of  the  I%ylacathtrium  founded  upon  the 
number  of  its  molar  teeth.  From  the  occurrence  of  the  above 
exceptions  in  recent  placental  Mammalia,  the  example  of  a  like  excess 
in  the  number  of  molar  teeth  in  the  marsupial  fossil  ought  rather  to 
have  led  to  the  expectation  of  the  discovery  of  a  similar  case  among 
existing  Marsupials,  and  such  an  addition  to  our  zoological  catalogues 
has,  in  fact,  been  recently  made.  In  the  Australian  quadruped 
described  by  Mr.  Waterhouse  under  the  name  of  Myrmecobius  an 
approximation  towards  the  dentition  of  the  Thylacotfieriunh  is  exempli- 
fied, not  only  in  the  number  of  the  molar  teeth,  which  is  nine  on  each 
tide  of  the  lower  jaw  in  the  Myrmecobius,  but  also  in  their  relative 
sice,  structure,  and  disposition.  Lastly,  with  respect  to  the  dentition, 
Professor  Owen  says  it  must  be  obvious  to  all  who  inspect  the  fossil 
and  compare  it  with  the  jaw  of  a  smaU  Diddphyt,  that,  contrary  to 
the  assertion  of  M.  De  Blaiuvillei  the  teeth  and  their  fangs  are 


arranged  with  as  much  regularity  in  the  one  as  in  the  other,  and  that 
no  alignment  of  the  Saurian  nature  of  the  fossil  can  be  founded  og 
this  part  of  its  structure. 

With  respect  to  M.  De  Blainville^s  aflaertion  that  the  jaw  Is  oompoiaiid. 
Professor  Owen  stated  that  the  indication  of  this  structure  near  the 
lower  mai^n  of  the  jaw  of  the  Tkylaeotherium  is  not  a  true  sutoze, 
but  a  vascular  groove  similar  to  that  which  characteriees  the  lower 
jaw  of  Didelphyt,  Opoteum,  and  some  of  the  larger  species  of 
(*  Geol.  Proc.') 


^ 


Jair  of  Thytaeotherium  ^recosHL    Upper  fignre  magnlfled. 

Some  discussion  having  ensued,  in  which  Dr.  Grant  and  Mr.  Ogilby 
expressed  opinions  in  support  of  M.  De  Blainville*s  yiews.  Professor 
Owen,  on  the  occasion  of  reading,  on  the  9th  of  December  following,  his 
paper  on  Phcucolotfieriwnf  being  the  pecond  part  of  the  '  Descriptios 
of  the  Remains  of  Marsupial  Mammalia  from  the  Stonesfield  Slate,' 
gave    a   brief  summary  of  the  characters  of  the  Tkylaeotherium, 
described  in^the  first  part  of  the  memoir,  and  which  he  conoeived 
fully  proved^ihe  mammiferous  nature  of  that  fossil.     He  stated  that 
the  remains  of  the  split  condyles  in  the  specimen  demonsteaie  their 
original  convex  form,  which  is  diametrically  opposite  to  thai  which 
characterises  the  same  part  in  all  reptiles  and  all  ovipara ;  ihaX  the 
size,  figure,  and  position  of  the  coronoid  process  are  such  as  were  never 
yet  witnessed  in  any  except  a  zoophagous  mammal  endowed  with  a 
temporal  muscle  suflSciently  developed  to  demand  so  extensiye  an 
attachment  for  working  a  powerful  carnivorous  jaw ;  that  the  teeth, 
composed  of  dense  ivory  with  crovTus  covered  with  a  thick  coat  of 
enamel,  are  everywhere  distinct  from  the  substance  of  the  jaw,  but 
have  two  fangs  deeply  imbedded  in  it;  that  these  teeth,  whu^  belong 
to  the  molar  series,  are  of  two  kinds ;  the  hinder  being  bristled  with 
five  cusps,  four  of  which  are  placed  in  pairs  transversely  across  tiie 
crown  of  the  teeth,  and  the  anterior  or  false  molars,  having  a  difierent 
form,  and  only  two  or  three  cusps — characters  never  yet  found  united 
in  the  teeth  of  any  other  than  a  zoophagous  mammiferous  quadruped ; 
that  the  general  form  of  the  jaw  corresponds  with  the  preceding  more 
essential  mdications  of  its  mammiferous  nature.  Fully  impresaed  with 
the  value  of  these  characters,  as  determining  the  class  to  which  the 
fossils  belonged.  Professor  Owen  stated  that  he  had  sought  in  the  next 
place  for  secondary  characters  which  might  reveal  the  group  of  Jf oai- 
malia  to  which  the  remains  could  be  assigned,  and  that  he  had  found 
in  the  modification  of  the  angle  of  the  jaw,  combined  with  the  forxn, 
structure,  and  proportions  of  the  teeth,  sufficient  evidenoe  to  indues 
him  to  believe  that  the  2%ylacotheriwn  was  a  marsupial  quadruped. 

Professor  Owen  then  recapitulated  the  objections  against  the  mam< 
miferous  nature  of  the  Thylaootherian  jaws  from  their  supposed 
imperfect  state,  and  repeated  Ms  former  assertion  that  they  are  Id  a 
condition  to  enable  these  characters  to  be  fully  ascertained :  he  next 
reviewed,  first,  the  differences  of  opinion  with  respect  to  the  actual 
structure  of  the  jaw ;  and,  secondly,  with  respect  to  the  interpretatioD 
of  admitted  appearances. 

1.  As  respects  the  structure. — It  has  been  asserted  that  the  jaw4 
must  belong  to  cold-blooded  Vertdfrata,  because  the  articular  surface 
is  in  the  form  of  an  entering  angle :  to  which  Professor  Owen  replied 
that  the  articular  surface  is  supported  on  a  convex  condyle,  which  ii 
met  with  in  no  other  class  of  Vertebraia  except  in  the  'Mammalia, 
Again,  it  is  asserted  that  the  teeth  are  all  of  an  uniform  structure,  as 
in  certain  reptiles ;  but,  on  reference  to  the  fossils,  Professor  Owes 
stated  that  it  will  be  found  that  such  is  not  the  case,  and  that  the 
actual  difference  in  the  structure  of  the  teeth  strongly  supports  the 
mammiferous  theory  of  the  fossils. 

2.  With  respect  to  the  argument  founded  on  an  interpretation  of 
structure,  which  really  exists,  the  author  showed  that  the  I%ylaeo- 
theritun  having  II  molars  on  each  side  of  the  lower  jaw  is  no  objection 
to  its  mammiferous  nature,  because  among  the  placental  Camivon 
the  Cimu  Megalotia  has  constantly  one  more  grinder  on  each  side  of 
the  lower  jaw  l^an  the  usual  number ;  because  the  Chryaocklorc,  among 
the  Imectwora,  has  also  8  instead  of  7  molars  in  each  ramus  of  the 
lower  jaw ;  and  the  MynnecMua,  among  the  Manupiata,  has  9  molan 
on  eadi  side  of  the  lower  jaw ;  and  because  some  of  the  inaecUvoroos 
ArmMdillot  and  soophagous  Cetacea  offer  still  more  numerous  and 
reptile-like  teeth,  with  all  the  true  and  essential  charaoters  of  the 
mammiferous  class.  The  objection  to  the  false  molars  having  two 
fangs,  Professor  Owen  showed  was  futile^  as  the  greater  number  of  the 


ru  UARSUFIATA. 

■poriong  molmi  In  ereiy  geniu  of  the  plooental  Ftrix  hare  two  fiuigi, 
and  th«  whole  of  them  io  the  Mkraupialu.  If  ths  BsoeDdiDE  rnmua 
in  the  StoDCtSeld  jawi  Hid  beeo  abaea^  and  with  it  the  evideaoe  of 
their  mummiferouB  nature  afforded  by  the  ooniijloid,  coronoid,  and 
angular  proaemea,  Profeuor  Owen  stated  that  he  coDaeiTod  the  teatli 
alone  woold  have  given  aiifBcient  proof,  Mpecially  in  their  double  fiuigB, 
that  the  foaailB  do  belong  to  the  higbest  cku  of  animals. 

In  reply  to  the  objectiona  founded  on  the  double  fangs  of  the 
Sa^liaavma,  Profeaaor  Owen  said  that  the  characters  of  Uiat  fossil 
not  baving  been  fully  giren,  it  is  doubtful  to  what  olasa  ths  animal 
heloDged;  and  in  answer  to  the  opinion  that  certain  ehorki  havs  double 
fengB,  he  Biplalnad  that  Uie  widely  bifurcate  bams  supporting  the  tooth 
of  the  shsik  is  no  part  of  the  actual  tooth,  but  true  bone,  and  oaaified 
parta  of  the  jaw  itulf,  to  which  the  tooth  is  anchjlosed  at  one  part, 
and  the  ligaments  of  oonnaation  attached  at  ths  other.  The  n>rm, 
depth,  and  position  of  the  nckets  of  the  tseth  in  the  Thjlaootbera 
are  precisely  simiJar  to  those  in  the  small  Opoaamns.  The  colour  of 
the    fossilB,   Frofeaor  Owen   said,  could  be   do   oUection  to  those 


Phaioolotbere  they  progressiTely  diminish,  aa  in  the  M'gmiaxhbu.   Ai 
the  outer  sides  of  the  grinden  in  the  jsw  of  Uie  Pha 
imbedded  in  the  matrix,  »«  oannot  be  sure  that  there  is 


the  author  stated  that  the  only  trace  of  compound 
Taacolar  groove  runaiug  along  its  lower  margin,  and  that  a  similar 
■tructure  is  present  in  the  correaponding  part  of  the  lower  jaw  of 
some  spaciea  of  Opossum,  of  the  Wombat,  of  the  Bakaia  antarctico, 
and  of  the  Myrmeeobiiu,  though  the  groove  does  not  reach  «o  far 
forward  in  thu  auiioal ;  and  that  a  similar  groove  il  pneant  near 
the  lower  margin,  but  on  the  ontar  ude   of  the  jaw,  in  the  Sartx 

Pkateotolhtritm,   Owen,  is  anotller  genns   of  foosQ   MatmqyiaUL 
Description  of  the  half  jaw  of  the  PkoMotatkeriiitn. — This  foanl  is  a 

iii;ht  ramus  of  the  lower  jaw,  having  ita  internal  or  mesial  surface 
exposed.  It  once  formed  the  chief  ornament  of  the  private  ooUection 
of  Mr.  Broderip,  by  whom  it  has  since  been  hberally  presented  to  the 
British  Museum.  It  wss  described  and  figured  by  He.  Broderip 
(1S2S,  with  the  provisional  name  of  Diddphyi  AtoUandii)  in  the 
'  Zoological  Journal,'  and  its  distinetioo  from  the  Thytacothtrntn 
clearly  pointed  out.  The  condyle  of  the  jaw  is  entire,  standing  tn  bold 
relief,  and  preaonta  the  same  form  and  degree  of  eooveiitj  as  in  the  genei* 
Didelpkyt  and  Datgnrai.  In  ita  being  on  a  level  with  the  molar  teeth. 
It  oorresponds  with  ths  marsupial  genera  Diuyuna  and  ^ylaaTwu, 
as  well  as  with  the  placental  Ztmpha^fa.  The  f^neml  form  and  pro- 
portions of  the  ooronoid  process  closely  resemble  those  in  saopliagDUB 
Usnupisls ;  but  in  the  depth  and  fono  at  the  entering  notch,  between 
the  process  ard  the  condyle,  it  correepoods  moat  closely  with  the 
Tkylaeintu.  Judging  from  the  fnetured  surface  of  the  inwardly 
reSectfd  angle,  that  part  had  an  extended  oblique  bese,  similar  to 
the  ioflect'Kl  single  of  the  Thglarinai.  In  the  Phaieolothtriam  the 
flattened  inferior  surface  of  the  jaw.  external  to  the  fractured  inflected 
angle,  inclines  outwards  at  an  obtuse  angle  with  the  plane  of  the 
ascending  ramua.  and  not  at  an  acute  angle,  as  in  the  Thj/lacinut  and 
I>aipmi»  ;  but  this  difference  ia  not  one  which  approiimatea  the 
fossil  ia  question  to  any  of  ths  plaoental  Zoophaga  ;  on  the  contrary, 
it  is  in  the  marsupial  genus  Phtaeotomyt,  where  a  precisely  eimilar 
relation  of  ths  inferior  Battened  base  to  the  elevated  plate  of  the 
aacending  ramus  oE  the  jaw  ia  maoifeeted.  In  the  position  of  the 
dental  foramen  the  Fhasoolothere,  like  the  ThyUoothere,  diflera  from 
all  EoophagDns  Manrapials  and  the  placental  Ptra ;  but  in  ths  Hypti- 
pryanuwdJ'AaicD'aiRya,  marsupial  berbivora,theorific«  of  the  dental 
canal  is  situated,  aa  in  the  Stooeafield  fossils,  very  near  the  vertical 
line  dropped  from  the  last  mular  teeth.  The  form  of  the  symphysis, 
in  the  Phascolothere.  cannot  be  truly  determined:  bnt  Professor  Owen 
stated  his  oiniiion  that  it  resembles  the  symphjaia  of  the  Piddphgi 
mors  than  that  of  the  Datynriu  or  Thylaeinui. 

Professor  Owen  agrees  with  Ur.  Broderip  in  assigning  four  inoisurs 
to  each  ramus  of  ths  lower  jaw  of  the  Fhascnlothere,  as  in  the  Didd- 
fJkyi .-  but  in  their  scattered  arrangement  they  resemble  the  incison 
of  the  MyrmaiUat.  In  the  relative  eileot  of  ths  alveolar  ridge 
occupied  by  the  grinders,  and  io  the  proportions  of  the  grinders  to 
each  other,  specially  the  small  size  of  the  hindermnat  molar,  the 
Phiicolotiiere  resembles  ths  Myrmimbiiu  more  than  it  does  the 
Opoaum,  Dagyuria.  or  ThyUtcinut ;  but  in  the  form  of  the  crown  the 
molsiB  nf  the  fossil  resemble  the  Tkylaeinut  more  closely  than  any 
other  genua  of  Marsupials.  In  the  number  of  the  grinders  the  Phas- 
colothere reeembles  the  Opouum  and  Thyladnai,  having  four  true  and 
three  false  in  each  maxillary  tamua  ;  but  the  molares  veri  of  tbe  fosul 
difEarfrom  those  of  the  CVouun  and  Thylacolhere  in  wanting  a  pointed 
tubercle  on  the  inner  aide  of  the  middle  large  tubercle,  and  in  the 
asms  transverse  line  with  it.  the  place  being  occupied  by  a  ridge  which 
eitenda  along  the  inner  aide  of  tbe  base  of  the  crown  of  the  true 
molus,  and  projects  a  little  beyond  the  anterior  and  posterior  smaller 
cuipa.inTing  the  i^uinquecuapid  appearance  to  the  crown  of  the  tooth. 
This  ridge,  which  in  Phaaeolotkeriittn  represents  the  inner  cuaps  of  the 
tnis  molanin  Didil/Ayt  and  Tkiilaciilheiiatn.  is  wanting  in  Thylaeuuu, 
in  which  die  trus  mcilan  aw  more  aimpla  tlian  in  the  Pbaaoololhere, 
tbci^h  hardly  less  diatinguishable  from  the  false  molan.  In  the 
seoond  tnM  molar  of  the   Phasoolothere  the  internal  ridge  is  also 


UARSDPIATA. 
TkylaeiMt*  the  two  poateiior  molan  Increase  in  Ant,  while  Id  ths 


of  the  Phascolothere  ars 
nhat  there  is  not  a  smaller 
ipidated  ridge  sloping  down  towards  that  side,  as  in  ths  crowns  of 
the  testh  of  the  JfymMcofiiitL  But  assuming  that  all  tbe  coaua  of  the 
teeth  of  tbe  Phasoolothere  are  exhibited  in  the  fosail,  stiU  the  crown* 
of  these  teeth  reaemble  those  of  the  TkylaciMat  more  than  they  do 
those  of  any  placental  Inttctivora  or  Pkoea,  if  even  ths  form  of  ths 
jaw  permitt«d  a  compariaon  of  it  with  that  irf  any  of  the  Seal  tribs. 
Connecting  then  the  ejose  raeamhlanoe  which  ths  molar  teeth  of  ths 
P^oMoJoMmum  bear  to  those  of  ths  Thytaamu  with  ths  limiliritiM 
of  the  ascending  ramus  of  the  jaw,  Professor  Owen  ia  of  opinion  that 
the  Stoneeflald  fossil  was  nearly  allied  to  ThylaeitHa,  and  *lii>  its 
pOBtJon  in  the  marsupial  series  is  between  Thylacinm  and  Didelpkyi. 
WiOi  reepeot  to  the  supposed  oompound  structure  of  the  jaw  of  tiie 
PAowalotAeriion,  Fcofeesor  Owen  is  of  opinion  that  of  the  two  linear 
' — -"-'oos  which  have  been  mietalcen  for  hanoouitg,  or  tootiilesa 
.  one,  a  fitint  shallow  linear  impreeoion  oontinued  from  betweea 
ite-penultimats  and  penuitinuite  moUrs  obliquely  downwards 
lokwardi  to  ths  foramen  of  the  dental  artery,  is  due  to  ths 
pressure  of  a  small  artery,  and  he  stated  that  he  possessed  ths  jaw  of 
a  Dide^j/t  Virginians  which  exhibits  a  similar  groove  in  the  same 
place.  Moreover  Uiis  groove  in  the  Phasoolothere  does  not  occupy  ths 
same  relative  poaiticsi  aa  any  of  the  oontiguoua  maiginB  of  the  oper- 
oular  and  dsntary  pieces  of  the  reptile's  jaw.  The  otW  impression 
in  the  jaw  of  the  PhanDiotherimn  is  a  deep  groove  oontiniied  &om  the 
anterior  extremity  of  the  fntotursd  base  of  ths  inflscted  angle  obliquely 
downwards  to  the  broken  sarfhoe  of  ths  anterior  part  of  the  jaw. 
Whether  this  line  be  due  to  a  vasonlar  impreadon  or  an  ----'--"-• 
fracture  is  doubtful;  but  aa  the  lower  jaw  of  the  Wombat 


that  thii  impm 

unconnected  with  a  compound  structure  of  ths  jaw ;  for  thsre  is  not 
any  saturs  in  ths  oompound  jaw  of  a  reptile  which  oooupiss  a  oorrss- 
ponding  situation. 

Ths  most  nnmerotia,  ths  most  characteristic,  and  the  beat-marked 
sutures  in  the  compound  jawa  of  a  reptile  are  those  which  deflne  the 
limits  of  the  coronoid,  articular,  angular,  and  aurangular  pieoea,  and 
which  are  chiefly  conspicuous  on  tbe  inner  side  of  the  posterior  port 
of  the  jaw.  Now  the  corresponding  surface  of  the  jsw  of  the  Phas- 
oolothere is  entire;  yet  the  amallest  trace  of  sutures,  or  of  any 
indioation  that  tbe  coronoid  or  articular  prooessas  were  distinot  pieoes, 
oumot  be  detected ;  these  proceaass  are  clearly  and  indisputably  oon- 
tinuous,  andoouBueut  with  the  rest  of  the  ramut  of  the  jaw.  So 
that  where  suturee  ought  to  be  visible,  if  tbe  jaw  of  the  Phaaoulolhei* 
were  oompoaite,  there  are  none ;  and  the  hypothetical  anturea  that 
are  apparent  do  not  agree  in  position  with  any  of  the  real  •utorss  of 
anoviparona  compound  jaw. 

IdMtly,  with  rECersnoe  to  ths  philosophy  of  prouaanoing  judgment 
on  the  Saurian  nature  of  the  Stoneafield  fossils  from  the  appearauoo 
of  sutures.  Professor  Owsn  offered  one  remark,  the  justness  <^  wbicb, 
he  said,  would  be  obvious  alike  to  those  who  were  and  to  those  who 
were  not  conversant  with  comparative  anatomy,  Ths  aocumulativs 
evidence  of  the  true  nature  of  the  StaoesGeld  foasila,  afforded  by  ths 
shape  of  the  condyle,  coronoid  process,  angle  of  the  jaw,  difforsnt 
kinds  of  teeth,  shape  of  their  crowns,  doulile  fangs,  implantation  in 
sockets — the  appearance,  he  repeated,  pretentod  by  these  important 
parboulars  cannot  be  due  to  accident ;  while  those  which  favour  the, 
evidence  of  the  compound  atnictnre  of  the  jaw  may  arise  tntu 
acoidental  cirounutaooe*.    ('QeoL  Froo.,' 139S-S9,  vol  ilL) 


Oppei  flgaie  mafaiaed, 

A  paper  was  aftsrwarda  read,  entitled  '  Ofaservations  on  the  SIno- 
tni«  and  RslationB  of  the  prsanmed  Hanaplal  Remains  from  tiia 
Stoneeflald  OoUte,  by  WiUiam  Ogilbj,  Esq.,  F.Q.S.' 

These  observations  were  intended  by  the  author  to  embody  only 
tbe  moat  prominent  charaotsTB  of  the  foanls,  and  those  esssnUid  points 
'  - — ' — s  hi  wh«di  thsy  are  nsosMarily  related  to  the  olasa  of 
or  of  nptUe*  respeotivBly.    For  the  sake  of  putting  the 


%  The  dttrtftcn  in  wkieh  the  totals  diBer  from  thoie  familiss. 
Hr.  Ogtlb;  oonfined  his  remarka  to  Marsupiattt  md  Inteetivora, 
b«eu>M  U  ii  to  thoM  bmilies  oulf  of  Hammifen  tlut  tlie  fouils  bare 

aloD^ ;  and  to  the  istarior  taitmaa 

t  exhibited  in  uiy  of  the  foesil 


„  „  theimi ..,   ..  .., 

Didtlphyt  {Phatailolhtritim)  BwUandii,  the  author  stated  that  there 
ii  k  verj  doM  nMmblanca  to  the  jaw  in  recent  Itatctivora  and 
InaectiTOroTu  Hamipials ;  but  he  obaerred  that  with  reapeot  to  the 
aniform  cuirature  along  the  inferior  margin,  CuTier  has  adduced  the 
tacae  itnicture  as  distinetiTe  of  the  Uoniton,  Iguanas,  and  other 
true  Saurian  Reptile* ;  aotfaat  whatoTer  aupport  these  modiSoations 
of  structure  ma;  gire  to  the  qnestioa  respecting  the  marsupial  nature 
of  the  Stonesfield  fossils,  as  eompared  withotber  gn>upiof  Mammals, 
dwy  do  not  affect  theprerious  question  of  their  mamraiferous  nature, 
M  oompand  with  reptiles  and  fishes.  The  fossil  jaws,  Hr.  OgUby 
said,  agree  with  those  6f  HanmalB,  and  diSer  from  those  of  aU 
recent  reptflea,  in  not  being  prolonged  backwards  behind  the  articulat- 
ing oondyls;  a  aharaal«r,  in  oonjuncdoa  with  the  fonner  relation, 
which  would  be,  in  this  author's  opinion,  well-nigh  inctmtroTertible, 
if  it  were  absolutely  ezclusive ;  but  the  extinct  Sanriana,  the  PUr^ 
iadyla,  IdUkyotaitri,  and  '  PienMiairi,  cotemporariee  of  the  Stones- 
field  fosidls,  differ  from  their  reoent  congeaera  in  this  respect,  and 
agree  witti  Mammals.  Hr.  Ogilby  is  of  opiniun  that  the  condyle  is 
round  both  in  Diddpkyi^'Prnotlii  and  D.  Bttddandii,  and  is  there- 
fore a  very  strong  point  in  favour  of  the  mammiferous  nature  of  the 
jaws.  The  angukr  process,  he  Said,  Is  distinct  in  one  specimen  of  D. 
PrtrmMtii,  and,  though  broken  off  in  the  other,  has  left  a  well-defined 
imprereion  \  but  that  it  agrees  in  position  with  the  IniKtiwira,  and 
not  the  Martvpiata,  being  situated  in  the  plane  passing  through  the 
ouroaoid  process  and  the  ramus  of  the  jaw.  In  D.  Bttcklandii,  he 
oenceived,  the  process  is  entirely  wanting ;  but  that  there  is  a  shght 
longitadinal  ridge  Jwi'tially  broken,  which  might  be  mistaken  for  it, 
though  placed  at  a  oonsidenble  distance  up  the  jaw,  or  nearly  on  a 
lerel  with  the  condyle,  and  not  at  the  inferior  angular  rim  of  the  jaw. 
He  is  therefore  of  opinion  that  D.  BttdUandii,  cannot  be  properly 
associated  either  with  the  Haisupisl  or  Insectivorous  Mammals.  The 
oomposition  of  the  teeth,  he  eoncsiTSa,  cannot  be  advanced  aucceas- 
fuUj  Bgainit  the  mammiferous  nature  of  the  fossils,  because  animal 
matter  prepooderatei  over  mineral  in  the  teeth  of  the  great  msjort^ 
of  the  Ins^ivoroua  Ckeiroplera,  as  well  as  in  those  of  the  Myrmt- 
eoAisu  and  other  small  Marsupials.  In  the  jaw  of  D.  Pnvoitii,  Mr. 
OgUby  cannot  perouve  any  appearance  of  a  dentary  canal,  the  fangs 
of  the  teeth,  in  hii  opinion,  almoat  reaching  the  inferior  maij^a  of 
the  jaw,  and  being  miplsnted  completely  in  the  bona ;  but  in  D. 
Bitddaadii  he  has  obeenred,  towards  the  anterior  extremity  of  the 
jaw,  a  hollow  Bpaoe  filled  with  foreign  matter,  and  len  like  a  dentary 
oanaL  The  double  fangs  of  the  teeth  of  D.  PrevotHi,  and  probably 
of  D.  BiuHaiidii,  he  said,  are  strong  points  of  agresment  between 
the  foasils  and  mommifers  in  gener^ ;  but  that  double  toot*  oeceasarily 
indicate,  notthemammiferouanatureof  the  animal,  but  (he  compound 
form  of  the  crowns  of  the  teeth. 

3.  With  respect  to  the  most  prominent  chaiBcten  by  which  the 
Btoneafield  fossils  are  distinguiihed  from  reoent  Mammala  of  the 
Inaectivonnu  and  Marsupial  families,  Mr.  Ogilby  mentioned,  Srst,  ttie 
poeitiou  of  the  condyle,  which  is  placed  in  the  fossil  jaws  in  a  line 
rather  below  the  level  of  the  crowrta  of  the  teeth  ;  and  he  stated  that 
the  oondyie  not  being  elevated  above  the  line  in  the  JDasyanu  Urtinnt 
and  Thyiacintu  Narruii,  is  not  a  valid  argument,  because  those  Mar~ 
aupials  are  (nmivorous.  The  second  point  urged  by  the  author  against 
the  apinion  that  the  fossils  belonged  to  the  Icsectivonnu  or  Monupiol 
Mammifen,  is  in  the  nature  and  araangement  of  the  teeth.  The 
Dumber  of  the  molan,  be  conceives,  i*  a  secondary  conaideration  ;  but 
he  is  convinced  that  they  cannot  be  separated  in  the  fossil  jaws  into 
true  and  false,  as  in  Ataotjnaiia  ;  the  great  length  of  the  fangs,  equal 
to  at  leaat  three  times  the  depth  flf  the  crowns,  he  conceives,  is  a  strong 
obji^ctiou  to  the  fossils  being  placed  in  that  class,  as  it  is  a  character 
altogether  peculiar  and  unexampled  among  Mammola ;  the  form  of  the 
teeth  also,  he  stated,  cannot  be  justly  compared  to  that  of  any  known 
specit-s  of  Harsu[>ial  or  Insectivorous  Uammifer,  being,  in  the  author's 
opinion,  simply  tricuspid,  and  without  any  appsarance  of  interior  lobes. 
As  to  the  caniuea  and  incisors.  Hr.  Ogilby  aaid  that  the  tooth  in 
Datywui  BinJ:landii,  which  has  been  called  a  canine,  is  not  larger  than 
some  of  the  presumed  tnclsora,  and  that  all  of  them  are  so  widely  sepa- 
nted  sa  to  occupy  full  Gve-twelfths  of  the  entire  dental  line  ;  whilst 
in  the  Dalj/urut  vherriniu  and  other  species  of  Insectivorous  Marsu- 
pials tbey  occupy  one-fifth  part  of  the  same  spaoe.  Their  being 
arranged  longitudinally  in  the  same  line  with  the  molars,  he  conceives, 
-  is  soother  objection  i  because,  among  allMammals, the  incison  occupy 
the  front  of  the  jaw,  and  stand  at  right  angles  to  the  hue  of  the  molars. 
With  leapect  to  the  supposed  compound  struotuie  of  the  jaw,  Hr, 


lUBSUPIATA.  r> 

Ogilby  oSbred  no  formal  opinion,  but  contented  himaelf  with  aunplj 
stating  the  appeanuices ;  be  neverthelea  objected  to  the  giimv 
being  coDoidered  the  impression  of  bloodvensts,  thongii  hs  »<lmiTtej 
that  the  form  of  the  jaws  is  altogether  different  from  that  of  maj 
known  reptile  or  fish. 

From  a  due  ooosideration  of  the  whole  of  the  evidenoe,  ICr.  OgiliiT 
stated,  in  conclusion,  that  the  fossils  present  so  many  importkut  and 
disttaotive  charaoten  in  common  with  W«Tnm«l«  on  the  one  hand  t»i 
oold-blooded  animals  on  the  other,  that  he  dose  not  think  uatnralin* 
are  justified  at  present  in  pronouncing  definitively  to  which  class  the 
foasil.  i«Uy  belong.    ('OeoL  Proc.,' 1838-39,  vol  iii) 

On  the  sib  of  January,  1S39,  Professor  Owen  proved,  in  a  papcc  read  to 
the  Geological  Society,  that  the  so-called  BatilotaiuiiM  at  Dr.  tt.i4,- 
upon  whidk  M.  De  Blainville  and  the  other  objectors,  t.hinVmg  it  ta  ba 
a  fossil  reptile  with  double-fanged  teeth,  had  relied  ■>  ■tronglf  as  mz 
argument  for  the  noo-monuniferous  nature  of  the  Stoaeafield  jawa,  U 
DO  Saurian  at  all,  but  a  roammiferous  animal  fanning  a  moat  iiiTi  iisl 
ing  link  between  the  carnivorous  and  herbivorous  Cetacta  ,-  smd  in 
oomptioncs  with  the  suggestion  of  Dr.  I^"^'".  who,  having  compand 
with  Frofoaor  Owen  the  microsoopio  atructuie  of  the  teeth  of  t^ 
Aui'osatinis  with  those  of  the  i>itjn>n)r and  other  animalii,  adoiitted  ths 
correctness  of  the  inference  of  its  mammiferous  nature,  Profe^rar  Owen 
propoeed  to  anbstitnte  for  the  name  of  Jonlosaianu  that  of  Ztaglode*. 
[CErAcia.] 

Among  the  fossil  remains  oolleoted  by  Sir  Thomas  LivingstoD* 
Uitchell  in  the  Caves  of  Wellington  Valley,  Australia,  and  which  ue 
now  depoait«d  in  the  museum  of  the  Geological  Society  of  Loodoa, 
Professor  Owen  desoribes  the  following  genera  and  speoiea  ; — 

Maeroptu. — if.  Allot,  at  least  one-Uiird  larger  (haa  the  Jf.  major, 
the  largest  known  "TirtiTig  species  of  Kaogann,  approaching  in  tbs 
great  aiie  of  ita  permanent  ipurious  molar  to  ^ypnpryaums. 

if.  Titan,  ai  large  as  the  preceding,  but  djifaring  chiefly  in   th* 
callar  aise  of  the  permanent  spurious  molar,  which  Jo  this  nmpta 
more  nearly  corresponds  with  the  existing  M.  suvbr. 

SyptipryMnui, — An  undetermined  spedes,  rather  Isrger  than  any 
of  the  thr«e  species  with  whose  crania  Professor  Owen  has  had  the 
opportunity  of  comparing  them.  There  ti  no  eridenco,  aocortling  to 
him,  that  it  agrees  with  any  existing  speciea. 

alangiita.  — A  species  differing  from  P.  mUpiiut  in  having  the  j 
ous  molar  of  restively  smaller  size,  and  the  saoond  molar  nir 
rower;  the  symphysis  of  the  lower  jaw  is  also  one  line  deeper  is  tt* 
fossil  Profeeaor  Owen  atatea  that  there  is  no  proof  that  it  oorrMpondi 
witB  any  existing  species ;  but,  he  adds,  that  a  oompaiiaon  of  the  fosuk 
with  the  bones  irf  these  species  (which  are  much  wanted  in  our  oaleo- 
logical  collections)  is  obviotuly  necessary  to  establisli  the  important 
&ct  of  the  opeoifio  difference  or  otherwiae  of  the  extinct  Flulaoger. 

PAatailomi/t,—P.  MilelieUii,  a  little  larger  probably  than  the  axistsc 
Wombat.  | 

Diprolodon  (Owen).  —  Professor  Owen  appliea  this    name  to  the        i 
genus  of  Bfammalia  represented  by  the  anterior  eitnmity  of  the        i 
right   ramus  of   the   lower  jaw,   with   a  single  large   prooumbtot        I 
inoisor,  of  which  we  give  a  t«duoed  &gan  below  (a,  b).     It  had  bees 
formerly  conjestured  to  belong  to  the  Dugong,  but  the  inoiaor  lessm- 
bles  the  corresponding  tooth  of  the  Wombat  in  its  enamelled  stiuctors        I 
aikd  pooition  {£),  and  the  aection  of  the  Wombat'i  teeth.    It  diffen        I 
however  in  the  quadrilateral  figure  of  it*  transverse  aeotion,  in  which  il 
Mrrsaponda  with  the  inferior  incisors  ef  the  Uippopotamua.  ' 


ABtsrtor  sxtKBilly  of  the  rl|ht  n 


ec  ]sw  of  DirrUaiam.    Om. 


Datywat. — A  loninriw,  closely  resembling  2>ai3rMnM  Vrwmu,  but 
differing  from  it  in  being  one-third  loigar,  and  in  having  the  csnines 
or  laniaries  of  proportionately  larger  site.  Another  specimen  leadi 
Professor  Owen  to  doubt  whether  it  l*  the  lower  jaw  of  the  Daijira 
Imianm,  or  of  some  extinct  Uanupial  Camivors  of  aa  allied  Int 
distinct  species. 

The  general  result  of  the  examinatioa  of  the  retnuos  found  in  tlu 


?as 


MABStfPIOCItlKltEa. 


'Wellington  Tallej  bonS'O&Ta  ara — lit,  thai  the  fo«Ui  *re  not  i«rsr- 
libla  to  taj  known  •itn-Austnlian  genuB  oC  Uunnutia ;  20^,  thkt  the 
foaailB  are  not  refemble,  fnun  the  preeent  eridanoe,  to  any  ezuting 
Bpeci«t  of  Auatralian  Hamm&l ;  3rd,  that  the  gTMter  number  certain]? 
belong  to  ipeciee  either  extinct  or  not  yet  diacoTered  liiing  in  AuS' 
tr&li& ;  1th,  that  the  extinct  epeoiea  of  Matroput,  Daiyunu,  and  Phat- 
colamj/t,  eapeciKtlf  Macropia  Atiiu  and  M.  Titan,  are  larger  Ihan  the 
largeat  known  existing  ipecies  ;  Sth,  that  the  remaine  of  the  nltatory 
«iiiaia]i,  aa  the  itaen/fi  and  Byptiprymvi,  are  all  of  yoQog  individuals, 
while  thoae  of  the  Burrowing  Wombat,  the  Climbing;  Phalanger,  and 
the  Ambulator;  Dagyure,  are  the  remunB  of  adulti.  {Owen,  in 
MitolieU'a  '  Three  Expaditiona  into  tlie  Interior  of  Eastern  Anatralia,' 
Ac) 

Dr.  Backland  oheeire^  tliat  tbe  diacovery  of  tlie  Uartvpicaa,  both 
in  the  eeooDdoty  and  terUary  formations,  ahowi  that  thla  order,  ao  far 
from  being  of  more  recent  introduction  than  other  ordera  of  Mam- 
tintlia,  ia  in  rvality  the  Qrat  and  most  ancient  condition  under  which 
ADimala  of  this  doss  appeared  upon  our  planet ;  that,  as  far  as  we 
know,  it  was  their  only  form  during  the  secondary  period  ;  that  it  was 
0O4Xiitent  with  many  other  orders  in  the  early  parta  of  the  tertiary 
period;  and  that  its  geographical  distribution  in  the  present  creatio a 
U  limited  to  North  and  South  America,  and  to  Australia,  with  the 
adjacent  islanda.     ('  Bridgewater  Treatise.') 

The  lower  jaw  of  the  PhoKoloOierium  presented  to  the  British 
Miueum  by  ttr.  Broderip  will  be  found  in  the  wall-caae  Q  of  that 
Inatitution  with  the  rsmaina  of  Cavern  Bears. 

(Witerhouaa,  A.  Natural  BMory  of  Mammalia,  vol.  i. ;  Dr.  J.  G. 
Gray,  Sritiih  Muiatm  Caiabiguit ;  Owen,  .SriluA  FaaH  Mammal* ; 
Proc€tdingt  of  Qt^ogital  and  ZoUogical  Soattitt;  Buckland,  Bridge- 
water  TrealUe.) 

MARSUPIOCBINITES,  a  genus  of  Crineidta,  proposed  by  Pro- 
feaeor  Phillips  for  some  remarkable  fossils  noticed  bj  Sir  Boderick 
MurohiaoD  in  the  atiata  of  the  Silurian  system.  ('  The  Silorian 
System,'  pL  IS,  Sg.  S.)  The  arms  ore  formed  of  two  rowa  of  oalcareoui 
plBtaa. 

UAB8UPITES,  a  foeaO  genus  of  BiAifiodermaltf,  eaUbllahed  by 
Uiller  in  his  work  on  the  Orinoidea.  In  many  reapecta  it  reaemblea 
the  CriHoidmi,  but  baa  so  stem.  [EifdRIBim.]  It  belonga  to  the 
Chalk. 

MARSDPIUM  (Koniuck),  aynonymona  with  MartupiUl. 
UARTAQON.    rLiutiii.l 

UARTBH,  or'JlAKTlH,  tho  name  of  a  CamiTorouB  Qaadnped 
(Mtultla  MiKta,  libn.),  of  the  Weaael  family.    [MubteUda] 
HARTE3.     [MusTELm&] 

UAKTIIT,  Uia  name  for  some  of  the  Swallow  Tribe,  aa  the  Houee 
Martin  {Birmtdo  wbiea,  Linn.),  the  Bank  or  Sand  Martin  {Bimndo 
riparia),  and  the  Black  Hartin  or  Swift  [Hibdnbihida  ;  SwAb- 
Low  Thibe.] 

UARTINSITE,  a  Hinaial  compoeed  a(  gi  per  cent,  ol  chloride  of 
sodium  and  9  per  cent,  of  sulphato  of  msgaesia.  It  comes  from  the 
aalineaof  Stasafurtb.    {Dana,  MiiKralogf.) 

UARTITE,  the  octahedral  Tariety  of  hsimatita. 
HAilAKlS  (Fabricius),  a  genus  of  Hjmenopterous  Insects,  the  ^e 
of  the  tribe  Matarida,  the  Gist  of  the  third  family  of  the  Mnleated 
fyaunepfem— the  Diplopttra.     [VxaFlDX.) 

UASCAONIN,  a  Uineral,  a  native  Sulphate  of  Ammonia.  Itoccun 
atslactitjo,  pulverulent,  or  efBorescent.  Colour  yellow  or  grayish. 
Taste  scrid,  bitter.  Translucent,  opaque.  Found  in  the  fissures  of 
the  earth,  and  among  the  lavas  of  ^tnaandVeauviuBjin  the  Solfatara, 
and  sear  Sienna  in  'TuBcsny. 
The  following  aualyaia  is  by  Gmelin : — 

SolphurieAdd 63-S» 

Ammonia 32-80 

Water  23-Bl 

100 

KASSAltlnM,  a  provisional  generic  tuum  of  U.  Da  BUlnTiUe  for 
Ala/ot-imn  Maua  of  Uiiller. 
MASSICOT.  [Lkad.] 
MASTERWORT,  the  old  name  of 
fifshy  tuberous  roots,  growing  iu  mois 
north  of  Europe  and  in  Newfoundland.  It  has  a  stem  from  1  to  2 
feet  high,  broad  twice-temate  leaves,  flat  large  umbels  of  white  or  pink 
flowers,  and  thin  orbicular  straw-coloured  fruit.  Botanists  calls  this 
plsat  /mptraforia  Oitrvlhium  ;  it  has  acrid,  bitter,  somewhat  aromatio 
roots,  and  formerly  hod  a  great  reputation  as  a  remedy  for  toothache, 
and  ta  a  cure  for  agues,  wheuce  no  doubt  its  names  have  been  derived. 
It  mtains  ■  place  in  continental  medical  practice,  but  it  is  disused  in 

EDglaod.       [iMTXaATOBIi.]  .--" 

MASTICH.     [PistACl*.] 

MASTIFF,  the  name  of  a  TOriety  of  dog  of  a  veir  old  Eogliah 
breed,  now  seldom  seen  in  its  original  State  of  purity.  Hanwood  staUa 
tint  the  word  is  derived  from  '  mass  thefese,'  because  it  is  lupposed 
to  terrify  thieves  by  its  voice,  which,  when  the  animal  is  excited,  ia 
tearfully  deep  and  loud.  This  is  the  Dogue  de  Forte  Raoe  of  BuffoD 
snd  the  French,  the  Ma^ivat  at  Ray,  the  Cam*  Malom*  of  IiiDnEoas, 
md  the  VHiaticiu  or  Calmariu*  of  Dr.  Gains. 

A  true-bred  Haotiff  is  of  considerable  sice,  and  very  stontly  built, 


each  side  of  the  mouth,  and  the  whole  sspeet  doIml. 

It  appean  from  Claudian  and  Oratius  that  the  British  dogi,  maatiffil 
probably,  were  highly  prised  at  Rome;  and  Camden  notioes  the  em- 
ployment of  a  special  officer.  Procurator  Cynegii,  appointed  in  Britaiit 
for  superintending  the  breed  of  these  do^  and  their  tronsmia^on  to 
that  city,  where  they  appeared  in  the  combats  of  animals  at  iliB 
amphitheatre,  and  sometimes  upon  occasions  even  more  cruel,  for 
there  can  be  little  doubt  that  they  were  set  to  wony  those  unhap^ 
Christians  whom  the  tyrants  of  the  time  onlered  to  be  aewed  up  bt 
the  skins  of  beasts  and  then  exposed  to  the  attacks  of  thoes  powufal 
and  savage  doga.  Pennant  quotes  Strabo  for  the  fact  that  the  Oaula 
trained  British  Uastiffs  for  war,  and  used  them  in  their  batUai. 
According  to  Dr.  Caiui,  three  were  a  match  for  a  bear  and  four  for  > 
lion ;  but  Stow  mentions  a  lion-Sght  with  three  of  these  dogs,  in 
which,  though  two  were  disabled,  and  afterwards  died,  the  lion  waa 
so  much  harassed  that  he  retreated,  and  refused  to  nanms  the 
battle. 

The  HostiS'  is  capable  of  great  attachment,  and  when  kept  as  a 
guard  is  of  unfailing  vigilance,  giving  the  alarm  by  its  powerful  boik, 
and  never  ceasing  tilt  it  nas  roused  the  family  or  aacured  the  intnidn'. 
It  is  now  comparatively  little  used  oa  a  watch-dog,  especially  in  great 
towns,  where  an  active  police  has  almost  entirely  superseded  it 


ICasUfr  l<knU  tfaJittiu), 

HASTIQUS  (Hoff ),  a  genua  of  Inaeota  belonging  to  tlie  fourth  Ikmily 
(CiaVKOrntt)  of  the  Peniamara. 

HA'STODON,  the  name  of  an  extinct  genus  of  gigantic  Pachyder- 
matous Proboscidiaa  Mammals  (Mattoiheritun,  Fischer),  wboae  rsmaini 
are  found  abundantly  in  the  third  and  fourth,  or  Pliooene,  divisions  of 
the  tertiary  fresh-water  depositB,  and  also,  but  less  frequently,  in  the 
depoaite  of  the  second,  or  Hiooene,  period. 

In  the  greater  portion  of  their  oi^ganisation  the  Hostodona  must 
have  olosely  resembled  the  elephants.  [ElifhaftidX.]  The  tuaki^ 
the  proboscis,  the  geneiol  conformation  of  the  body  and  Uia  limbs  were 
vety  similar;  and  the  prindpal  distinction  between  the  two  genera' 
waa  formed  by  the  molar  teeth.  These  indeed  were  gradnatly  puahed 
forward  from  behind  aa  they  are  in  the  Elephant,  and  displayed  the 
same  relative  increase  in  proportion  as  the  animal  was  advanced  in 
life;  but,  unlike  tbosa  of  the  Elephant,  their  crowns  exhibited  on 
cutting  thegumlarf^eeonicalpointsof  a  mammiform  structure,  whence 
the  animal  derives  its  name.  As  these  conical  points  were  worn  down 
by  mutication,  the  tooth  presented  discs  more  or  leas  laige,  aooording 
to  the  degree  of  attrition  which  it  bad  undergoncv  The  following 
cuts,  which  are  very  much  reduced  in  siie,  as  will  be  understood  Ih>nt 
what  we  have  already  stated,  wtU  explain  this  diSerence  in  the  tooth 
mors  clearly  than  words.  Before  the  tooth  bos  aufiecod  teom  detritoi 
it  prasenta  the  following  appeaiknoe  :— 


And  after  exposure  to  ■  compomlively  amall  d^ree  of  detrition  U 

has  the  aspect  represented  in  the  following  cut : — 


Ifolu  Tooth  of  Hutodon,  ■  r»d  deal  tots,  wn  from  iboTa. 
.  Tfce  w«T  in  whioh  thwB  terth  »re  irt  in  th«  upper  jaw  will  baie 
bom  tho  foUowiag  out : — 


"Che  gsDenl  cootour  of  the  lower  jkw  as  viewed  from  abora  tnay 
1m  ooUected  from  tiia  following  CgoM 


le  noun 


In  hii  '  Btitidi  Fomal  Hammala '  Profeaor  Owen  make*  the  follciw- 
ing  pre&torj  remarkB  to  hie  deecriptian  of  these  teeth  : — 

"  Naturaluta  are  moet  fiunilior  with  th&t  gigantic  tjpe  of  qaadmped* 
calleil,  &om  the  peculiar  prebenstla  deretopment  of  the  noae  and 
upper  lip  '  proboiddiui,'  as  it  is  muiifeated  l:^  the  eiuting  epeciea  cd 
EJephanta,  which  have  been  at  different  timee  introduced  into  Europe 
from  tiie  tropical  regions  of  Aua  and  Africa ;  and  we  haTs  naen  in  the 
preceding  eection  that  an  extinct  ipedna  of  thia  genu*  once  rmnged 
orer  the  whole  of  the  temperate  and  part  of  the  arctic  nmea  of  the 
northern  hemiiphera  of  the  globe,  and  hai  left  abundant  evidence  of 
ila  fonner  exitteoM  in  our  ieland.  In  like  nunner  we  leant  &un  the 
atady  of  foadl  remains  that  other  qnidrnpedi  aa  gigantic  aa  Klephanta, 
armed  with  two  aa  enormoni  tnaka  pnqecting  trom  tba  upper  jaw, 
and  provided  withaproboieis,  once  trod  the  euth;  the  praeenoa  of  the 
latter  flexible  Olgan  being  inferred  not  only  hj  Ita  neoeMan  cx>4ziit- 
anoa  with  loog  tuakf,  which  mmt  have  ^wanted  (he  month  reachinc 
lund,  but  abo  b;  the  conflgnration  of  the  ikoU,  by  the  holaa 
1  gave  pawage  to  Urge  nervea,  and  by  depreasioDa  for  the  sttaeb- 
ot  parUcnlar  mnadea  analogooi  to  those  which  relate  exdusively 

the  oiganintion  of  the  trunk  of  the  Elephant.  Like  the  Elephant 
also,  theae  other  huge  proboscidian  quadjupeds  were  destitute  of 
canine  teeth,  and  provided  with  a  small  number  of  Ui^  and  complex 
molar  teeth  suooeaaively  deTeloj>ed  &oni  before  backwards  in  tiie  jawi. 
with  aprogreasive  inereaae  of  sue  and  oompUzity  from  the  fiivt  to 
last  lae  broad  crowns  of  the  molar  teeth  are  also  cleft  by  tranai 
flMuraa;  but  theae  clefU  were  fewer  in  number,  of  less  depth,  and 
neater  width  than  the  Elephanta ;  the  tranarene  ridges  ware  more  or 
len  deeply  Uaeoted,  and  tlie  diviiions  more  or  leu  prodooed  in  the  form 
of  ndder«hqied  cones,  whence  the  name  Haatodon  asdgned  by  CuTJer 
to  the  great  proboscidian  qoadrnpeds  of  this  kind.  A  more  important 
dilleranos  prtaenia  itaelf  when  the  teeth  of  the  typical  apemea  of 
Mastodon  are  compared  with  those  of  the  Elephant  in  reference  to 
their  structure.  The  dentine,  or  principal  substance  of  the  cmwn  of 
the  tooth,  is  covered  by  a  very  thiol  coat  of  dense  and  brittle  enamel ; 
a  thin  coat  of  cement  is  continued  from  the  fangs  upon  the  crown  of 
the  tooth,  but  this  third  aubstance  does  not  fill  up  uie  interapaca  of 
the  diviaioDB  of  the  crown,  ea  in  the  Elephant.  Such  at  least  is  the 
character  of  the  molar  teeth  of  the  first  diacovemdspeciM  of  Mastodon, 
which  Cuvier  has  termed  Jfottodon  giganlau,  and  M.  caigvttidiiu. 
Foesil  remains  of  proboacidiane  have  subsequently  berai  disoovered 
principally  in  the  tertiary  deposits  of  Asia,  in  wbich  the  number  and 
depth  of  tiie  clefts  of  the  crown  of  the  molar  teeth,  and  the  thickness 
of  the  intervening  cement,  are  so  much  inereaaed  aa  to  ectabliak 
transitional  characttn  between  the  lamello-tuberoiilBte  teeth  of  the 
Klepbfuit  and  the  mammilla  ted  molars  of  tiie  typical  Mastodon, 
showing  that  the  characters  deducible  from  the  molsr  teeth  are  ntfaet 
the  distinguishing  marks  of  apedes  than  of  genam  In  the  gigaatis 
pioboscidian  famUy  of  mammalian  quadrupeds. 

"Two  dental  characters  however  exist,  though  hitherto  I  believ* 
unnoticed  as  such,  which  distinguish  in  a  well  marked  and  uneqotvocal 
manner  the  genus  Mattadon  from  the  genus  EUphai.  The  fint  ia  tht 
presence  of  two  tuske  in  the  lower  jaw  of  both  eexea  of  the  Mastodon, 
one  or  both  of  which  are  retained  in  the  male,  and  acquire  a  luffl- 
dently  ODUipicuoui  aiie,  though  small  in  proportion  to  tbs  upper 
tusks ;  while  both  are  early  shed  in  the  female.  The  second  character 
is  equally  decisive ;  it  is  the  diaplscement  of  the  first  and  second  motui 
in  the  vertical  direction,  by  a  tooth  o'f  a  eimpler  form  than  the  eecond, 
developed  above  the  deciduous  teeth  in  the  upper  jaw,  and  below  them 
in  the  under  jaw.  These  two  dental  cbaiactcn,  which  are  of  greater 
importance  Uan  many  accepted  by  modem  Eoologiata  as  sulfidoit 
demarcations  of  existiog  generic  groups  of  Mamtnaiia,  have  been 
reco)inised  in  the  species  called  Matlodan  gigcmltut,  most  oommon  in 
North  America,  and  m  the  Miutodon  angitUideni,  wluoh  is  the  prerailing 
species  of  Europe. 

"  To  the  lest  named  spedes  I  refer  the  comparatively  few  remains 
of  the  Maatodon  that  have  been  discovered  in  England,  and  hitberte 
ridurively  in  theee  depoaits,  cooaistiag  of  sand,  shingle,  loam,  and 
laminated  clay,  containing  an  intermixture  of  tlie  shells  of  terrestrial, 
freah-water,  and  marine  MoUyMO,  which  extend  along  the  ooast  of 
Soflblk  and  Norfolk,  and  have  been  so  admirably  described  by  Mr.  L^ell 
under  the  name  of  the  Fluvio-Marine  Crag,  and  referred  to  the  Older 
f  liooana  division  of  his  tertiary  tt/ttaa," 
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The  remuoB  of  tha  linoC  Mutudoa  {Malodon  i/iganKui,  Curier), 
Bippoor  to  bsTebeenUie  fintUiatattrmctod  attention.  ThiM  ocoutred 
in  conaidanble  abnadaiioe  in  North  Amaric*.  They  gan  riae  to 
much  Bpeoolatlan  and  mush  erroaeona  opinion  at  Gnt;  for  thoiig;h 
the  form  and  alas  of  the  molar  taoth  forljade  tha  inforanoo  that  thay 
oouM  bare  bstooged  to  any  of  the  large  existing  aaimali,  the  fonnidable 
appearance  of  the  pointed  oonical  tubaroeitiaa  of  the  crowns  led  to 
cancIiuioiiB  direotly  the  reverss  of  truth,  as  we  shall  prasently  Be& 
DuubcDtoo,  indeed,  at  first  thought  that  aome  of  theae  teeth  belonged 
to  the  Hippopotamus,  but  he  aoon  peroeiTod  that  they  must  have 
formed  part  of  an  anlnial  which  had  no  recent  analogue,  uid  BuSbn 
announcsd  that  the  whole  evidence  aSorded  by  the  remains  led  to  the 
belief  that  this  ancient  speciee,  which  ought  to  be  regarded  ai  the 
first  and  the  largest  of  terreatrial  »iiitn»l»,  existed  only  in  the  first 
agea  of  the  world  (n'a  subsists  qua  daju  !«  preraiata  tempa),  and 
never  had  some  down  to  our  time.  Tbia  apinion  of  Bnffou  did  not 
extend  beyond  the  larger  molar  teeth,  and  he  still  regarded  the 
tniddliug-aized  aod  worn  teeth  as  those  of  the  Hippopotamus;  ha 
also  followed  Daubenton  in  ooosidering  the  femur  found  with  the 
teeth  aa  that  uf  an  elephant,  though  Dr.  (William)  Hunter  had  pointed 
out  the  differencee  betweeo  it  and  the  same  bone  in  tbe  elephant,  as 
w^ll  as  the  distinctions  eiisting  in  the  teeth  and  lower  jaw.  ('  PtiiL 
Tr»n8.,"  vol  IviiL).  But  while  William  Hunter  did  thia  good  aervice, 
he  introduoed  no  small  ooofusioa  and  error.  He  had  heard  of  the 
Siberian  Mammoth,  aod  not  having  seen  the  honsa  of  that  animal,  he 
immediately  ooncluded  that  it  wu  ideotioal  with  the  Nortb 
fosail,  aod  gave  the 
Dome  to  the  Utter,  a 
nomenclature  which 

adhered  to  both  by 
the  Anglo-Americans 
and  tbe  Eoglish. 
The  skeleton  of  tha 
Oreat  Mastodon  waa 
exhibited  at  London 
and  Bristol  as  the 
Mammoth,  aqd  ao- 
counts  of  it  under 
tbe  same  name  vrera 

fublished  in  London 
I  180^  and  1803. 
Nor  waa  this  the 
only  error  of  which 
William  Hunter  wal 
the  parent,  for  not- 
withstanding the  re- 
jection of  each  an 
opinion  by  Campar, 
the  farmer  declared 
tbnt,  from  the  struo- 
ture  of  the  teeth, 
the  Mammoth,  aa  ha 
termed  it^  was  car- 
nivorous; and  men, 
ever  prone  to  catch 
at  tbe  wild  and 
wonderfnt,  greedily 
adopted  thia  marvel- 
lous  view,andnamed 
the  gigantic  beast  tbe  Camivorona  Elephant.  We  well  remember  in  onr 
oariv  youth  hearing  the  speculations  of  some  as  to  the  sort  of  prey  on 
which  the  monster  lived,  aud  as  to  the  great  services  that  iCa  enarmoua 
tuski,  which  in  tha  skeleton  above  noticed  were  placed  in  an  invailMi 
position,  with  tbe  curvature  downwards,  must  have  rendered  when 
the  animal  waa  on  ita  predatory  excursiona  Tbe  confusion  created 
by  the  application  of  the  same  name  Mammolh  to  two  difforent  genera 
waa  great,  and  for  a  long  time  almost  inextricable,  notwithstanding 
the  endeavouia  of  Pallas,  who  clearly  refuted  tbe  supposed  identity 
of  tbe  Biberian  and  American  animals,  by  showing  that  the  Siberian 
Mammoth  ia  a  true  elephant  Cuvier  at  once  dissipated  the  olouda 
that  bad  gathered  over  the  snbjeot,  and  while  heclearly  pointed  out  the 
osteological  diSorencea  betweeu  the  two  genera,  gave  to  tbe  aupposed 
Uammoth  of  America  tbe  appropriate  name  of  Mastodon  (Hoirrii,  a 
t«t ;  iSoir,  a  tooth). 

Tbe  first  notice  of  tha  teeth  and  bones  of  this  extinct  genus  of 
Pacbyderma  appears  to  be  in  'PhiL  Trans.'  (vol  ixii.,  ITU),  a 
century  and  a  quarter  ago ;  and  it  is  not  uninstructive  to  observe 
what  rapid  itridea  Dstural  science  haa  made  since  that  time,  when 
the  Royal  Society  of  London  published  iu  their  'Transactions'  Dr. 
Mathar'a  letter  to  Dr.  Woodward,  in  which  the  former  gives  an 
Account  of  a  large  work  in  manuacript  in  two  vola  folio,  but  does 
not  name  the  author.  Dr.  Mather  recommends  this  work,  which 
appears  to  have  been  a  commentary  on  the  Bible,  with  large  philo- 
eoplilcal  remarks,  "to  the  patronage  of  aonte  generous  Mecnnaa,  to 
promote  the  publication  of  it,"  and  transaribes,  aa  a  specimen,  a 
pssaago  announcing  tha  discovery,  in  1T05,  of  enormous  bines  and 
teeth  at  Albany  in  New  England,  aa  the  bones  of  a  giant,  appealing 
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to  them  as  a  oonfirmation  of  tha  text  in  Oenosis  (vL  I);  another 
example.  If  any  were  vrantlng,  of  the  folly  and  danger  of  mixing  np 
religious  qnestiona  with  adantiBo  inquiriea.  Portions  of  remain* 
wera  sent  to  France  and  England  St  diSarent  interrala,  and  elicited 
the  obaervations  of  European  zoologists,  whilst  in  America  materiak 
were  oolleoted  for  forming  two  oomplete  akelatona  by  the  zealona 
industry  of  Mr.  Poalo. 

Of  these  two  skeUtons  one  was  placed  in  the  museum  of  Mr.  Charlea 
Wilson  Peale  in  Philadelphia,  and  the  other  was  exhibited  in  London 
and  Bristol  by  his  sou  Mr.  Rembrandt  Peale,  who  published  two 
BJUountB  of  it  under  the  name  of  the  Mammoth  above  alluded  to. 

One  of  the  principal  deposits  of  Uoatodon  bones  appears  to  hav« 
been  the  Big-Bone  Lick  in  the  north  part  of  Kentucky,  near  the  Ohio, 
whence  the  Maatodon  has  been  called  '  the  animal  of  the  Ohio.'  Nona 
of  the  remains  have  the  appearance  of  having  been  rolled,  but  seam 
to  have  been  nnmoved  ainee  the  death  of  tha  animal ;  and  it  is  worthy 
oF  remark  that  thoae  which  were  found  at  the  river  of  the  Qrea* 
Osagea,  wbicb  runs  into  the  Missouri  a  littie  above  its  confluence  with 
the  Mississippi,  were  in  a  vertical  position,  as  if  the  aiii"l°-ln  had  been 
boned  or  buried  in  the  mud.     [Hsqatueiuids.] 

llie  traditions  which  were  rife  among  the  Red  Men  oonoeming 
thia  gigantie  form  and  its  deetmction  must  not  be  passed  over  in 
stlenoe.  H.  Fabii,  a  French  officer.  Informed  Bnffon  tlut  the  savage* 
regarded  these  bone*  scattered  in  various  part*  of  Canada  and  Louisiana 
aa  belonging  to  an  animal  which  they  named  the  Ptre  aux  fimufs. 
The  Shawnee  Indiau  baliered  ^that  with  theae  enormous  animal* 
there  existed  men  of 

firopcrtionate  deve- 
opment,  and  that 
the  Oreat  Being  da- 
■troyed  both  with 
thunderbolts.  Those 
oTThginia  state  that 
■a  a  troop  of  these 
terrible  quadruped* 

deer,  the  bisons,  aod 
the  other  animal* 
orsated  for  the  u«a 
of  the  ludlans,  Uie 
Oreat  Han  slew  them 
all  with  his  thun- 
der, except  the  Big 
Bull,  who,  nothing 
daunted,  presented 
his  enormous  fore- 
head to  the  bolts, 
and  abook  tbem  off 
aa  they  fell,  till,  being 
at  last  wounded  in 
the  side,  he  fled  to- 
wards the  great 
lakes,  where  he  is  to 

BufRjn  seema  t» 
have  been  tbe  first 
who  noticed  the  oo- 
cnrrence  of  these 
teeth  in  the  Old 
World,  and  figure* 
one  alleged  to  have  been  fonod  in  Little  Tartary,  and  given  to  him 
by  the  Comte  de  Vergennes.  This  is  very  large,  having  from  eight 
to  ten  points,  and  weighing  11  Iba.  lois.  He  also  figures  saotUer 
from  tbe  moseam  of  the  AVtii  Chappe,  said  to  have  been  brought 
from  Siberia.  Pallas  announces  another  instance ;  and  gives  a  figun 
of  one  from  the  Ural  Hountaina  Cuvier  states  that  be  for  a  long 
time  thought  that  bis  Mailodoa  gigantem  inhabited  the  Old  Con- 
tinent aa  well  aa  America,  but  he  confenea  his  doubts  aa  to  this  point. 
The  Abbd  Chappe,  be  remarks,  hod  been  in  California,  and  there  fs 
no  certain  evidence  that  he  bronght  back  his  Mastodon  tooth  from 
Siberia.  The  tooth  figured  by  Pallas,  he  thinks,  may  perhaps  have 
belonged  to  M,  angtttidem,  and  ha  asks,  who  shall  assure  ue  that  the 
Comte  de  Vergennes  was  not  in  error  as  to  tha  locality  of  the  great 
molar  presented  by  him  to  BuSbn,  and  which,  together  with  that 
formerly  in  the  cabinet  of  the  Abbi  Chappe,  ia  in  the  Paris  Mnsenml 
Cnvier  sums  up  by  saying  that  be  does  not  entirely  pretend  to 
invalidate  these  three  proofs,  but  that  he  begins  no  longer  to  regard 
them  as  auffloient. 

The  following  species  have  been  named : — Madodtnt  aiganlau,  M. 
an?w<>dflw  (Europe,  America  1|,  M.  indutn  (Andes),  U.  ffamboldUi 
(CoQcepfion— Chili),  if.  fninttliw,  M.  Tapir«ida,  if.  Ttiriceiuu,  M. 
Avemtnmt  (Eppleaheim,  Puy  de  D6me),  It.  tUpkanUnda  (Irowaddi, 
Sewalik  Mountains),  M.  latidau  (Irawaddi,  Sewollk  Hountaina),  aod 
M.  longiroitru,  Kaup.  Professor  Owen  hu  referred  the  teeth  from 
the  Norfolk  Crag  to  tha  laat-uamed  apedes. 

Remains  of  the  Mastodon  were  found  1^  Captain  CanUey  in  the  f 
wallk  Mountains ;  and  in  asngning  an  age  to  tbij  tbrmation,  the  Cap' 
adopta  the  vivws  of  Dr.  Faloonar,  who  oocsider*  the  d^oiit  ti 
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irynchronouB  'with  that  from  'which  Mr.  Crawford  obtained  the  remains 
sear  Prome,  on  the  banks  of  the  Irawaddi  Captain  Cautley  having 
found  jaws  in  which  the  front  teeth  are  not  to  be  distinguished  from 
the  teeth  of  M.  UUidem,  and  those  in  the  rear  from  the  teeth  of  M. 
eUpKoiUoides,  he  conceives  that  the  distinction  which  was  established 
on  detadied  teeth  will  be  found  to  be  erroneous. 

The  genus  Tetracaulodon  of  Godmann  is,  according  to  the  best 
authorities,  the  young  of  the  Great  Mastodon — M,  gigatUeua.  One 
species  only,  TetracatiUodon  Mattodantaideum  (Godmann),  is  recorded. 
(Harlan,  *  Bull  des  Sc  Kat  et  de  G^oL,'  1830.) 

'We  subjoin  Professor  Owen's  remarks  on  the  comparative  age  of 
the  various  species  of  Mastodon  : — 

"  From  the  age  assigned  to  the  fluvio-marine  crag,  and  to  some  of 
the  continental  formations  from  which  remains  of  the  Mastodon 
anffuttidem  have  been  obtained,  it  would  seem  that  this  species  pre- 
ceded the  Mammoth  in  Europe,  and  was  of  older  date  than  the 
Moitodon  ffiganteut  of  North  America.  Ko  remains  of  the  Elephaa 
primigetttu$  at  least  have  hitherto  been  discovered  in  the  Miocene  or 
older  Pliocene  strata  at  Eppelsheim,  which  have  yielded  the  most 
complete  specimens  hitherto  recoveivd  of  the  bony  framework  and 
dentition  of  the  Mattodon  angvutidena  ;  and  not  a  fragment  of  a  bone 
or  tooth  of  the  Mastodon  has  yet  been  found  in  these  new  pliocene 
and  post-tertiary  deposits  of  England,  which  are  so  rich  in  remains  of 
the  Mammoth. 

**  In  other  parts  of  the  world  the  genus  Mastodon,  under  different 
specific  forms  from  our  European  Mattodon  anguatidau,  has  continued 
to  be  represented  during  a  later  epoch,  and  to  have  been  contempo- 
raneous with  the  Mammoth,  or  other  extinct  species  of  Elephant.  In 
certain  localities  in  North  America  famous  for  remains  of  the  Mattodon 
ffiganteut,  as  Big-Bone  Lick,  the  Mammoths  bear  to  the  Mastodons  a 
proportion  of  one  to  five.  A  species  of  Mastodon  nearly  allied  to  the 
Mattodon  anguttident  by  the  form  of  the  molar  teeth,  is  associated  with 
the  EUephantoid  Mastodon,  and  with  a  true  species  of  £lephat  in  the 
tertiary  formations  of  the  Sub-Himalayan  range.  Another  species  of 
Mastodon,  also  nearly  allied  to  Mastodon  anguttident,  if  we  may  judge 
from  the  configuration  of  a  molar  tooth,  has  left  its  remains  in  the  ossi- 
ferous caves  and  post-tertiary  or  newer  tertiary  deposits  of  AustraliiL 
From  the  conformity  of  the  molar  teeth,  Cuvier  regarded  a  Mastodon 
whose  remains  have  been  discovered  in  Peru,  as  identical  in  species 
with  the  Mattodon  anguttident  of  Europe; 

''  We  may  therefore  conclude  that  the  gigantic  proboaeidian  modifi* 
cation  of  the  Mammalian  typ#  was  first  manifested  on  our  planet 
under  the  generic  form  of  the  Mastodon,  and  with  teeth  which  differed 
less  from  those  of  the  older  tapiroid  Pachyderms  than  do  the  grinders 
of  the  true  EUepbants. 

*'  No  genus  of  quadrupeds  have  been  more  extensively  diffused  over 
the  globe  than  the  Mastodon.  From  the  tropics  it  has  extended  both 
south  and  north  into  temperate  latitudes ;  and  in  America  remains  of 
the  Mastodon  have  been  discovered  on  the  western  coast  as  high  as 
the  66th  degree  of  north  latitude.  But  the  metropolis  of  the  Mattodon 
giganteut  in  the  United  States,  like  that  of  the  Mattodon  anguttident 
of  Europe,  lies  in  a  more  temperate  zone ;  and  we  have  no  evidence 
that  any  species  was  specially  adapted,  like  the  Mammoth,  for  braving 
the  rigours  of  an  arctic  winter. 

*'  The  Mastodon  unquestionably  possessed  a  long  proboscis,  the  chief 
office  of  which  in  the  Elephant  is  to  seize  and  hretk  off  the  boughs  of 
trees  for  food.  There  is  nothing  in  the  ascertained  organisation  of  the 
Mastodon  to  lead  us  to  doubt  that  such  was  also  the  principal  fiuction 
of  the  trunk  in  that  genus.  Cuvier  however  was  of  opinion  that  the 
Mastodon  applied  its  teeth,  as  the  Hippopotamus  and  Hog  do,  to  the 
mastication  of  the  tender  vegetables,  roots,  and  aquatic  plants.  But 
the  large  eminences  of  the  grinding  teeth^  the  \musual  thickness  of 
the  enamel,  and  the  almost  entire  absence  of  the  softer  cement  from 
the  grinding  surface  of  the  crown,  would  rather  indicate  that  they 
had  been  instruments  for  crushing  harder  and  coarser  substances  than 
those  for  the  mastication  of  which  the  more  complex  but  weaker 
grinders  of  the  Elephants  are  adapted.  It  has  been  conjectured  that 
the  Mastodons  were  more  aquatic,  or  swamp-hunting,  quadrupeds 
than  the  Elephants;  their  limbs  were  however  proportionally  shorter, 
although  constructed  on  the  same  type,  each  foot  being  terminated 
by  five  short  and  stput  toes,  which  were  eviden,tly,  by  the  form  of  the 
last  phalanx,  confined  in  one  common  thick  hoo£  The  leg-bones  are 
stronger  in  proportion  than  those  of  the  Elephant,  the  cranium  is 
flatter,  and,  from  the  smaller  development  of  the  frontal  air-cells,  it 
presents  a  less  intelligent  character.  The  almost  complete  skeleton  of 
the  Mattodon  giganteut,  so  well  known  to  the  public  a^  the  '  Missouri 
Leviathan,'  when  exhibited,  'with  a  most  grotesquely-distorted  and 
exaggerated  collocation  of  the  bones,  in  1842  and  1848,  in  the  Egyptian 
Hall,  Piooadilly,  is  now  mounted  in  strict  accordance  with  its  natural 
proportions  in  Uie  British  Museum." 

MASTODONS AURUS,  Dr.  J»ger's  name  for  an  extinct  Saurian  Rep- 
tile found  in  the  Alaunschiefer,  or  Alum-Slate  (Wiirtemberg),  founded 
upon  teeth,  the  largest  of  which,  with  part  of  the  stone  adhering,  is 
figured  on  the  next  colimin,  one-half  of  the  siae  of  the  originaL  The 
other  teeth  were  considerably  smaller. 

Dr.  Jaeger  is  of  opinion  that  these  teeth  must  be  held  to  approach 
the  nearest  to  those  of  the  animala  belonging  to  some  of  the  species 
of  Monitor,    The  Mattodomiaurut,  from  the  length  of  its  teeth,  may 


be  said,  in  his  opinion,  to  have  equalled  the  Mototaunu  of  Haaotridsft 
in  size ;  but  in  the  formation  of  the  teeth  the  former  differs  from  the 
latter.  The  small  teeth,  he  observes,  agree  so  much  in  every  respect 
with  the  large  one,  that  their  difference  in  size  is  only  to  be  ascribed 
to  their  having  belonged  to  animals  of  a  different  age,  but  not  of  a 
different  genus,  and  also  to  their  having  occupied  different  places  ia 
the  jaw. 


Tooth  of  Ma$i4tionMttMtut, 

(Dr.  Jsaget^s  memoir,  Ueber  die  Fottile  Reptild^  velche  in  UmHcim- 
berg  airfg^unden  worclen  tind,  Stuttgart,  1828.) 

MATACO.    [Armadillo.] 

MATAGASSk    [Laniada] 

MATAMATA.    [Ohblonia.J 

MATTHPOLA.  a  genus  of  PlantsT  belongmg  to  the  natural  ord« 
Bratticaeea,  having  tapering  pods,  converging  stigmas  thickened 
at  the  bade,  a  odyx  with  two  saccate  sepals,  and  compressed  seeds 
arranged  in  a  single  row  and  surrounded  by  a  thin  membranoos 
border.  It  consists  of  annual  and  perennial  herbaceous  plants  inha- 
biting the  warm  countries  bordering  the  Mediterranean,  and  extending 
eastward  into  Persia  and  some  of  the  southern  Asiatic  provinces  of 
Russia.  Between  80  and  40  species  are  known  to  botanists,  amopg 
which  are  those  which  form  the  Stocks  and  Gilliflowers  of  gardens, 
sweet'Scented  biennials  much  valued  for  the  beauty  and  Yariety  of 
their  many-coloured  flowers.  The  principal  source  of  these  has  been 
Maithkia  incana,  to  which  are  to  be  assigned  the  hoary-leaved,  or  Ten- 
Week  Stocks,  Brompton,  and  Queen's  ;'and  M,  glatniUa,  which  com- 
prehends the  smooth-leaved,  or  green  Wallflower-Leaved  Stocks  :  it  is 
however  probable  that  the  numerous  varieties  now  common  in  gardens 
under  the  name  of  German  and  Russian  Stocks  have  been  procured, 
at  least  in  part^  by  muling  the  former  species  with  some  of  the  sad- 
coloured  species  of  the  genus.  The  latter  are  called  JAnpericu  by  De 
Candolle,  and  are  remarkable  for  their  dingy  flowen,  which  are  exceed- 
ingly fragrant  at  nighty  but  at  no  other  time.  M.  livida,  Jf.  tristit, 
and  L,  odoratittima,  are  th^  best  known  of  them,  and  are  frequently 
cultivated  in  greenhouses. 

MATICO.  a  drug  obtained  from  Artanthe  dongata, 

MATRICA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Oompotitce,  the  suhorder  Corgmbtferctf  the  tribe  Seneeionidea^  and  the 
section  Anthemidea.  It  has  a  nearly  flat  involucre,  with  an  elongated 
conical  receptacle :  the  fruit  angular,  not  winged ;  the  pappua  is  either 
absent,  or  io  its  place  there  is  a  slight  membi*anous  border. 

M,  CKamomillaf  Wild  Chamomile,  has  bipinnate  smooth  leaves, 
capillaiy  simple  or  divided  segments,  solitary  heads  of  flowers,  and  a 
hollow  receptacle.  This  plant  is  common  throughout  Europe,  oo 
dung-hills,  in  cultivated  ground,  and  on  way-sides  and  waste  places. 
It  was  formerly  used  as  a  medicine,  but  its  place  has  been  taken  by 
the  Common  Chamomile  and  other  plants  of  the  same  order.  It  ii 
the  *Ai^f/Ais  of  Dioscorides,  lib.  8,  cap.  144. 

ThePyrethrum  Parthenium,  Fever-Few,  is  by  some  botanista  referred 
to  Matriearia,  This  plant  appears  to  be  the  'Aj^c/uior  of  Theophrastus» 
'  Histw  Plant'  lib.  14,  qap.  7 ;  and  the  UofSivtw  of  Dioscorides,  Uh  % 
cap.  185  ;  and  of  Plutarch  ('  SuUa,'  cap.  18).  Other  plants,  as  specia 
of  Parietaria,  Chrgtocomaf  &a,  were  called  Uapehfiov  by  the  Greek 
writers.    [Ptmthbum.] 

(Babington,  Manual  tf  Britith  Botany  ;  Fraas,  Sgitcptit,) 

MATU'TA^  the  name  of  a  genua  of  Braohyurous  Oruttaae. 
[Oxybtomjl] 

MA  VIA,  a  genus  of  Plants  belonging  to  the  natural  order  Zegft' 
ninotcB. 
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3f.  judicali$  of  Bertoloni  is  the  llavi  of  the  Kaffirs,  and  yields  a 
poUoDouB  bark  used  by  them  as  a  test  in  judicial  trials. 

MATACAC£l£,  Mayact,  a  natoral  order  of  Endogenojos  moss-like 
Plants,  creeping  over  damp  places,  with  narrow  leaves,  resembling 
Spider-Worts,  but  differing  in  their  1-oelled  anthers,  carpels  opposite 
xhe  inner  divisions  of  the  perianth,  1-celled  ovary  and  capsule,  and 
parietal  placentas.  The  species,  four  in  number,  are  natives  of  North 
America.    They  are  of  no  known  use.  (  Balfour,  Clou-Book  of  Botany,) 

MAY-FLY,  the  popular  name  of  the  Neuropterous  Insects  of  the 
genus  Ephemera  and  its  allies.  [EPHBifsaA.]  Baetit  is  one  of  the 
genera  of  Ephemera,  The  Baeiia  venoea,  an  insect  inhabiting  a  great 
part  of  Europe,  is  the  type.     [Baetis.] 

MAY-WEED.    [AwTHBMis.] 

MAZAME.    [Amtxlopsa.I 

MEADOW-SAFFRON.    [Odlouioum.] 

MEALY-BUG.    [Coocidjs.] 

MEANDRINA.    [Madrbphtllksa.] 

MEAT-FLY,  or  BLOW-FLY.    [Mosoa.] 

MECINUa    [Ciowus.] 

MECISTOPS.    [Cbooodiud^.] 

MECISTURA.    [Pabioa] 

MECONO'PSIS  (from  /lijiun^,  a  poppy,  and  Afii,  a  resemblance),  a 
genus  of  Plants  belonging  to  the  natural  order  PapaveraeecB,  and  for- 
merly referred  to  Papaver.  This  genus  stands  between  Papaver  and 
Argemone.  It  has  4  petals,  numerous  stamens,  a  short  style,  5-6-radiat- 
ing  free  stigmas,  the  capsule  obovate,  opening  by  pores  beneath  the 
apex. 

There  is  but  one  species,  M.  Camhrica,  the  Welsh  Poppy,  a  native 
of  Qreat  Britain,  a  rare  phmt.  It  is  aJao  found  in  many  parts  of 
Europe.  It  has  yellow  flowers  which  are  very  fugacious,  and  are  seated 
on  long  peduncles  which  are  inflezed  before  the  opening  of  the  flower, 
BO  that  the  flower-bud  is  drooping.  It  is  an  ornamental  plant,  and 
may  be  introduced  into  the  garden.  It  will  g^w  in  a  rich  light  soil, 
in  a  shady  situation.  It  may  be  propagated  by  dividing  the  roots^  or 
by  seeds. 

M.  Nepalentie,  a  Nepaul  plant^  is  described  as  being  extremely 
poisoDOUs,  espedally  its  roots. 

MEIDICA'GO  (from  fUrfiudi,  the  Greek  name  of  one  of  the  species), 
a  genus  of  Plants  belonging  to  the  natural  order  Leffuminoeoft  to  the 
tribe  Lotea,  and  the  sub-tribe  TrifoliecB,  It  has  the  calyx  somewhat 
cylindrical,  5-cloft,  the  ^keel  rather  removed  from  the  vexillum ;  the 
stamens  diadelphous;  the  legume  many-seeded,  of  various  forms, 
reniform,  falcate,  or  oochleate,  but  usually  twisted  in  a  spiral  manner. 
The  species  are  herbs  or  shrubs,  with  the  stipules  usually  cut ;  the 
leaves  trifoliate,  the  leaflet  usually  toothed,and  the  peduncles  1-2-many 
flowered.  They  are  exceedingly  numerous,  upwards  of  SO  species 
having  been  described. 

M.  M^tva,  Lucem,  has  many-flowered  racemes ;  the  pods  compressed, 
spiral,  with  two  or  three  turns,  downy,  unarmed ;  the  pedicels  shorter 
than  the  calyx  or  bract;  the  leaflets  obovate,  oblong,  dentate  above, 
emarginate.  This  plant  is  a  native  of  Europe,  and  is  found  wild 
in  England  and  Scotland.  It  has  an  erect  stem,  with  yellow  or 
violet  flowers.  It  is  commonly  cultivated  in  the  fields  of  Europe^ 
and  Babington  says  that  "the  wild  specimens  found  are  scarcely 
naturalised."  This  is  the  Mrfiuc^  of  Theophrastus,  *  Plant,  de  Cans.,' 
libi  2,  cap.  20 ;  and  the  Mediea  of  Pliny,  lib.  18,  cap.  20. 

M.  fakaia  has  the  racemes  many-flowered,  the  pods  compressed, 
sickle-shaped,  downy,  unarmed ;  the  pedicels  shorter  than  the  calyx, 
longer  than  the  bract;  the  leaflets  obovate-oblong,  dentate  above, 
emarginate,  muoronate.  It  is  a  native  of  Europe  on  dry  moun- 
tainous pastures.  In  England  it  is  a  rare  plant,  out  is  occasionally 
found  on  dry  gravelly  banks  and  old  walls.  This  species  is  said  to  be 
the  Lucera  which  is  cultivated  in  Switzerland. 

M,  LupuUnOf  Black  Medick,  or  Black  Nonsuch,  has  many-flowered 
dense  oval  spikes ;  the  pods  compressed,  kidney-shaped,  with  a  spiral 
point  rugged  with  longitudinal  branched  prominent  veins ;  the  stipules 
obliquely  ovate,  slightly  toothed ;  the  leaflets  roundish-obovate,  den- 
ticulate above,  emarginate,  mucronate.  It  has  a  procumbent  stem 
with  yellow  flowers,  and  is  a  native  of  Europe  in  meadows,  pastures, 
and  waste  ground,  and  is  plentiful  in  Qreat  Britain.  It  affords 
excellent  fodder  for  sheep,  and  must  be  treated  in  the  same  way 
as  Luoezn. 

M.  arborea,  Tree  Medick,  is  a  villous  shrubby  plant ;  it  has  obovate- 
cordate  leaflets  nearly  entire ;  the  stipules  linear,  acute,  entire ;  the 
peduncles  racemose;  the  legumes  stipitate,  twisted,  reticulated  from 
transverse  veins;  2-8-seeded,  the  seeds  somewhat  kidney-shaped. 
This  plant  is  a  native  of  the  south  of  Europe,  and  appears  to  be  the 
K^uros  of  Theophrastus,  'Uist  Plant,'  lib.  4,  cap.  5;  lib.  1,  cap.  9; 
'  De  Caus.  Plant,'  libi  6,  cap.  fl;  and  the  K^rwros  of  Dioscorides,  lib.  4, 
cap.  118.  It  is  also  the  Cyiitiu  of  the  Romans :  Pliny,  lib.  18,  cap.  24 ; 
Virgil.  'KcL,'  L  79;  'Georg..'  ii  431. 

Besides  the  first  three  species  described  above,  M.  eylvettrie,  M.  maett- 
lata,  M,  mmima,  and  if.  dentiadata  are  natives  of  Great  Britain. 
if.  mfiHoata  was  at  one  time  admitted  into  the  British  Flora  as 
growing  on  the  searshore  at  Orford  in  Suffolk;  Mr.  Babington,  in  his 

Manual,'  states  that  he  is  "  convinced,  from  personal  observation, 
that  no  such  plant  now  exists  in  that  locality." 

In  cultivation  the  species  may  be  easily  raised  from  seed,  and  the 


shrubby  species  propagated  by  cuttings.    The  perennial  herbaceous 
species  may  be  propagated  by  dividing  their  roots. 

(Babington,  ifaiuMU  Brit,  BoL;  Fraas,  Synopait  Plantarum  Florm 
CUutiea.) 

MEDICK.    [MsDiOAOO.] 

MEDJIDITE,  a  Mineral  consisting  of  Sulphate  of  Uranium  and 
Lime.  It  is  of  a  dark-amber  colour,  and  found  near  Adrianople 
in  Turkey. 

MEDULLA  OBLONGATA.    [Brain.] 

MEDULLA  SPINALIS.    [Nbbvous  System.] 

MEDULLIN,  a  name  given  to  the  Pith  of  the  Sunflower,  ko* 

MEDU'SA.    [AcALXFaB.] 

MEERSCHAUM,  a  Mioeral  belonging  to  the  series  of  Silicates  of 
Magnesia.  It  is  dull^white,  opaque,  and  earthy,  nearly  like  clay.  Its 
hardness  is  2*0,  and  specific  gravity  2*6  to  8*4.  A  variety  from 
Anatolia,  nnalysed  by  Thomson,  gave — 

Silica 42*0 

Magnesia 80*5 

Water 28*0 

Lime      ....  ...      2*3 

Alumina    .        •        •        .  ...      2*0 

99*8 

When  heated  it  gives  out  water  and  a  fetid  smell,  and  becomes 
hard  and  perfectly  white.  When  fir^t  dug  up  it  has  a  greasy  feel,  like 
soap,  and  on  this  account  is  used  by  the  Tartars  in  washing  their 
linen.  It  is  known  in  Europe  from  its  being  made  use  of  in  Turkey 
to  make  the  bowls  of  tobacco-pipes,  which  are  hence  called  meer- 
schaums. These  pipes  are  first  imported  into  Germany,  where  they 
are  softened  in  tallow  and  wax,  and  then  polished* 

Aphrodite  and  QiUneite  appear  to  be  varieties. 

(Dana,  Mineralogy,) 

MEGACEROa    [CsRYiDJi.] 

MEGADERMA.    [Chubofteba.] 

MEGADESMA,  a  name  given  by  Bowdich  to  a  genus  of  Freah* 
Water  Oonchifera  (Potamophila  of  Sowerby,  Oalathea,  Lam.).      ' 

MEGiERA.      [CBOTALIDiB.] 

MEGALrCHTHTS,  a  genus  of  fossil  Ganoid  Fishes,  from  the 
Carboniferous  Strata  of  Edinburgh,  Glasgow,  Leeds,  Manchester, 
Wigan,  &a 

The  Megalichthye  is  one  of  those  genera  which  may  rank  amongst 
the  singular  links  connecting  two  great  natural  divisions,  which  are 
apparently  so  strongly  marked,  and  separated  from  one  another  so 
widely,  as  to  offer  scarcely  any  points  of  resemblance.  It  combines 
with  many  of  the  characters  of  a  true  fish  many  close  and  striking 
analogies  with  reptiles;  and  the  teeth  more  especially  so  closely 
resemble  those  of  some  crocodilean  animals,  that  when  first  discovered 
they  were  immediately  referred  to  that  dan;  and  not  only  the  teeth 
but  the  scales  also  seemed  to  Dr.  Hibbeit  (by  whom  they  were  first 
noticed)  to  indicate  the  same  affinity. 

There  exists  however  a  family  of  Ganoid  Fishes,  containing  many 
extinct  genera,  represented  in  those  existing  by  two  genera,  which 
together  include  seven  species,  in  which  the  peculiar  Sauroid  character 
of  the  teeth  indicates  this  approach  to  the  reptiles,  which  seems 
carried  to  its  height  in  the  genus  now  under  consideration.  The 
dimensions  of  the  teeth  of  the  MegaUchthy$  far  exceed  those  of  any 
other  fishes  teeth  that  have  yet  been  examined,  one  of  them  having 
been  found  to  measure  nearly  four  inches  in  length,  with  a  breadth  at 
the  base  of  nearly  two  inches.  They  are  however  of  two  kinds,  the 
large  teeth  being  accompanied  by  several  very  small  ones,  alternating 
wi&  them,  and  distributed  over  the  whole  of  the  inside  of  the  mouth. 
The  teeth  are  conical,  and  possess  a  conical  hollow  at  the  base,  in 
which  the  next  tooth  is  prepared,  so  that  there  may  be  a  constant 
succession  as  in  reptiles; 

The  scales  of  the  Megaliehthye  are  of  various  forms,  and  exhibit  a 
coatiug  of  enamel  of  a  nut-brown  colour,  and  of  the  most  brilliant 
lustre.  They  are  generally  angular,  and  the  surfiice  is  punctured  like 
that  of  the  dermal  scutes  of  the  recent  crocodila  Besides  however 
the  angular  scales,  others  have  been  found  rounded,  and  of  large  size, 
having  externally  a  lamellar  structure,  and  not  exhibitingthe  shining 
enamel  so  characteristic  of  the  scales  of  Ganoid  Fishes.  The  rounded 
scales  have  been  found  as  much  as  five  inches  in  diameter. 

(Ansted,  Principlet  of  Cfeology;  Agassiz,  Eecherehe$  ew  let  Poiawm 
Foaeiles.) 

MEGALOCHILUS.    [Dbaconina.] 

MEGA'LODON,  Goldfuss,  a  genus  of  Fosdil  Oonchifera  from  the 
Devonian  Strata. 

MEGALONYX.    [Mboathbbiid&] 

MEG  ALOTA  (Leach),  a  genus  of  Macirurous  Onutaeea  (Maeropa  of 
Latreille). 

The  external  anteniue  are  setaceous,  hardly  one-fourth  so  long  as 
the  carapace,  and  formed  of  elongated  joints ;  the  intermediate  ones 
terminated  by  two  bristle-like  appendages,  the  upper  of  which  is  the 
longest  External  jaw-feet,  with  tiie  two  first  joints  compressed,  the 
second  the  shortest^  and  notched  at  the  end  for  the  insertion  of  the 
others;  anterior  feet  equal,  in  form  of  didactylous  pincers,  rather 
short  and  stout;  four  last  pair  rather  shorter,  less  stout,  and  termi* 
nated  by  a  single  nail,  which  is  a  little  curved ;  carapace  short,  wide, 
and  a  Uttie  depressed,  terminated  in  front  by  a  pointed  ru^trum, 


ns  MEOALOPnus. 

which  i*  widest  Oisbue,  uid  Bometium  inflectad;  tyet  very  large, 
■upported  on  >  T«rj  ahort  paduBcle ;  abdomen  tuiTow,  extended, 
liuMT,  composed  of  leven  joints,  of  which  the  Qts  intiarinediate  onei 
an  prorided  with  appmd^ei,  nBHiel;,  tha  four  Gnt  with  falw  feet, 
hatuu  their  eitenul  itividon  veiy  brge  and  ciliated,  and  the  fifth, 
on  mah  aids,  wtlli  a  horiionlal  bUde  or  i«mln«,  which  ia  otsI  and 
ciliated,  oompodng,  with  the  lut  joint,  a  lort  of  fin,  differing  a  little 
from  that  of  Uie  other  Maerwra. 

M.  mutica  di&vrs  from  the  other  apeciia  in  liaving  the  nwtmm  k 
little  inflected  perpendiculail;  on  the  carapace  and  canolicnlated  in 
the  middle  i  ^u  in  the  absenos  of  ■  recurred  apine  on  the  haaachee 
of  all  the  feet.  The  ahell  in  truncated  poateriorlj,  and  haa  no  point 
like  that  of  M.  armala.     Coloor  browniali. 

It  waa  found  by  Heaui.  Aadouin  and  Adolphs  Brongniart  at  the 
mouth  of  (ha  Loire. 


MEQALOPHUa     [Mi 

MEOALOSA'URDS,  tha  nuns  awigned  b;  Dr.  Buokland  and  the 
BaT.  W.  Conybaare  to  an  extinct  genua  of  Sauriana  found  in  the 
Oolitio  Slate  at  Stoneefiald,  near  Woodstock,  and  other  looditiea. 

Though  DO  entire  akeleton  has  ;at  been  dtsoovared,  the  number  of 
bones  and  teeth  collected  give  sufficient  data  to  enable  the  obearreT  to 
pronounoe  upon  the  genenl  oseeou*  structure,  with  almoat  as  great  s 
oertaint;  aa  would  tie  the  result  of  tbe  examination  of  tha  bonea  of 
the  flniinfl  in  a  perfect  and  counactad  state. 

The  femur,  or  thigh-bone,  and  tibiis  or  lag-bone,  are  nearlf  three 
feat  in  length  serer^y,  so  that  the  entire  hind-leg  must  liave  been 
nearly  two  jrarda  long,  and  the  discovery  of  a  matatarul  bona  njea- 
suring  13  inohea  indioatee  (hat  the  foot  was  of  a  oorreaponding  length. 
From  theae  and  other  remains,  including  the  Tertebm,  teeth,  to.,  the 
size  of  this  gigantic  sanrian  hu  been   calculated   and  ita  habitA 


"Themoat  important  part  of  theifa?i>faMiinu  jet foond,"  obeerrea 
Dr.  Bucklond,  in  hii  '  Bridgawator  Treatise^'  "  oonsiala  of  a  fragmcoit 
of  the  lower  jaw,  containing  monj  tealla." 


Antnlar  extranitr  of  ilgbt  Inrar  >«  of  XfralMmmt,  tm  Straierilcld,  one. 
>,'  litw  of  the  Isajda ;  b,  tIsv  si  (ha  onlaide.    BuokliBd. 

The  form  of  thia  jaw  shows  that  the  head  was  tannlnatad  b;  a 
straight  and  narrow  snout,  compresaed  latenOly  like  that  of  the  Det- 
fkmut  OanffitKiu." 

The  struoture  of  tbeae  teeth  [Fuuu]  laar«  no  doubt  sa  to  the 
oainiroroua  habits  of  thia  immense  extinct  lizard ;  and  the  internal 
atmeture  of  tlia  cjliudhoal  and  other  bones  shows  ^t  i*  was  a  lerres- 
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trial  animal,  though  it  may  IwTe  aoeasionsllj  takon  to  the  water  a 
punnit  of  prey,  suish  as  Plenofowri  and  fisbae.  Its  ordinary  food  ii 
supposed  to  have  been  the  smaller  reptiles,  crooodilea,  and  ttvtaim^ 
whose  temaina  occur  abundantly  in  the  etnta  whott  thoae  of 
MtgaloHMwu*  abound. 

Tbe  fonn  of  the  teeth  too  exhibits  a  combination  of  nmrhrii^ 
oontriTances  extremely  remarkable ;  and  tbara  ia  »  proriaion  for  ■ 
conatant  aoccaauon  of  new  teeth  to  supply  tlw  looa  of  tbe  old  oota. 
For  this  purposa  the  new  teeth  are  formed  in  distinct  cATitiea  by-  tha 
sida  of  tbe  old  ones,  and  towards  the  interior  surface  of  tbe  jaw  ;  mt 
that  each  aa  it  grew  gradually  pushed  away  tlie  one  previatulj  exioting 
there,  expelling  it  by  the  usual  process  of  absorption,  and  insinaaticg 
itfelf  into  the  cavity  tbus  left  vacant  When  young,  and  fint  piv 
truding  above  the  gum,  the  apex  of  the  tooth  prsaantad  a  doahlrs 
cutting  edge  of  serrated  enamel;  but  as  it  advanoed  in  growth  its 
dinction  was  turned  backwards  in  the  form  of  a  pruning-knife,  tad 
the  emunellad  aawing  edge  woa  continued  downwu^la  to  tbe  baas  of 
the  inner  and  cutting  aide,  but  became  thicker  on  the  other  aide, 
obtaining  additional  atrangth  when  it  waa  no  longer  oaaded  aa  n 
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brooElit  u> 


ig  ud  tbla  ggtUng  cdgi. 


The  vartebrB  of  the  JTfipaionnirut  indicate  a  men  decided  departure 
from  tha  Lacertian  type  than  the  mode  of  dentition ;  but  by  far  tha 
moat  remorluble  difference  occurs  in  the  group  of  five  of  these  bones, 
which  anchyloaed  together  form  tha  aacrum,  and  which  ar«  so  chanc- 
tariatio  of  the  Land  Sauriana.  Up  to  the  time  indeed  that  theee  lioaca 
were  diacoverad,  there  had  been  no  inatanoe  reconled  of  any  reptiliin 
animal  poaaeasing  mora  tiian  two  aocral  vertebm ;  and  when  fint  tbe 
magBlosauiian  remains  were  described  b;  Dr.  Bnckland,  thm  of  the 
five  were  referred  to  by  him  aa  belonging  either  to  the  lumbar  or  caudal 
seriaa.  The  whole  five  however  properly  belong  to  Uie  socmm,  and 
thay  were  so  oontrived  bb  to  give  an  amount  of  streagth  and  reaiating 
power  that  must  bave  corresponded  to  enormous  muscular  eoer^  and 
weight ;  and,  oa  if  to  give  them  every  possible  advantage  of  position, 
they  are  not  anohyloeed  in  a  straight  line,  but  in  a  gentle  curve,  fom- 
ing  an  aroh,  and  therefore  still  better  able  to  support  the  weight 
presmng  upon  them.  All  the  bonea  of  the  eitramitiea  are  exosedingly 
large  compared  with  the  aame  parts  in  exialing  Sauriana ;  and  the 
cylindrical  ones  are  hollow,  like  those  of  land  onunols.  The  thigh-bone 
and  the  tibia  each  meoaore  nearly  three  feet  in  length ;  and  thus  the 
contour  of  the  hinder  port  of  the  body,  raised  high  abora  the  ground, 
must  have  been  totally  unlike  that  of  airy  existing  orocodilean  ;  and 
the  large  share  in  the  support  of  the  trunk  asdgnsd  to  the  hinder  legs 
of  the  AttgaUtrnwui  probably  made  it  neoeasary  in  that  genus,  as  in 
the  heavy  land  quadrupeds,  that  a  greater  proportion  of  the  spine 
should  be  permanenCty  and  solidly  fastened  together,  in  order  to 
tranefer  the  weight  throngh  the  bones  of  the  pelvis  to  the  lega. 

Tbe  aiiiteoce  of  the  bones  of  tbe  foot  measuring  13  inches  long,  is 
alto  a  sufficient  proof  that  a  proportionately  large  base  was  prepared 
for  the  immense  column  which  the  lag  woidd  form.  Etavarai  bones  of 
the  anterior  extremity  bave  also  been  referred — some  of  them  not 
without  doubt — to  this  singular  genus ;  and  its  dimensions  have  been 
calculated  rather  with  reference  to  these  tiian  to  the  gauenl  aoatomy 
of  tbe  animaL 

This  mode  of  caioolatian  bos  however  been  objected  to  by  Professor 
Owen,  and  with  great  reaeon ;  for  it  ia  in  the  highest  degree  impro- 
bable, that  in  an  animal  raised  six  or  eight  feet  fiom  the  ground  tbara 
should  be  a  tail  aa  long  in  proportion  to  the  body  as  that  of  aiiatiiig 
lixarda.  To  obtain  a  correct  id«  of  the  probahle  dimenoione  it  is 
certainly  safest  to  calculate  by  the  length  of  the  vertabns  sud  their 
probable  number,  and  in  that  way  wa  shall  arrive  at  the  conduuon 
that  the  body  may  have  attained  a  length  of  12  feet;  and  thu 
assuming  it  had  as  many  vertabrw  aa  the  crooodile.  which  ia  perhaps 
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hardly  likelr,  the  tail  might  alao  haye  been  12  or  14  feet  long ;  while 
comparing  the  proportions  of  the  bones  of  the  head  with  those  of  the 
Java  monster,  the  nearest  analogue,  we  shall  have  an  additional  5  feet. 
making  in  all  nearly  30  feet;  and  this  measurement  is  more  likely  to 
err  on  the  side  of  excess  thui  of  ourtailment. 

£ven  however  when  we  have  thus  halved  the  length  originally 
assigned,  we  shall  find  that  in  attempting  to  pioture  to  ourselves  this 
strange  animal  we  must  draw  largely  on  the  imagination.  From  the 
size  and  form  of  its  ribs,  the  trunk  appears  to  have  been  broader  and 
deeper  than  in  modem  Saurians;  and  this  monstrous  trunk  was 
elevated  on  legs  of  unusual  length  and  massive  proportions,  being 
raised  to  a  height  of  several  feet  from  the  ground.  The  long  narrow  snout 
and  powerful  dental  apparatus,  well  adapted  to  the  carnivorous  habits 
of  the  animal,  would  render  it  an  object  of  terror  as  well  as  of  aston- 
ishment ;  and  it  is  difficult  for  us  to  appreciate  the  amount  of  change 
that  has  taken  place,  since  a  portion  of  the  spot  now  called  England 
was  an  island  peopled  by  such  reptiles,  whose  rivers  and  marshes  were 
crowded  with  the  aquatic  orocodilians  just  described,  and  which  was 
surrounded  by  an  ocean  in  which  the  lehthyoaaunUf  the  Plaiotaurui, 
and  the  OeCeotaunu  formed  a  group  of  predatory  animals  never  sur- 
passed in  fierceness,  strength,  and  voracity.    (Ansted.) 

Dr.  Buokland  says,  speaking  of  the  remains  of  this  animal : — 
''Although  the  known  parts  of  the  skeleton  are  at  present  very 
limited,  they  are  yet  sufficient  to  determine  the  place  of  the  animal  in 
the  jEoologinl  system.    Whilst  the  vertebral  eolumn  and  extremities 
much  resemble  those  of  quadrupeds,  the  teeth  show  the  creature  to 
have  been  oviparous,  and  to  have  belonged  to  the  order  of  Saurians,  or 
Lizarda    The  lar^^  thigh-bone  of  this  animal  in  the  museum  at 
Oxford  is  2  feet  9  mches  long,  and  nearly  10  inches  in  oiroumferenoe 
at  its  central  or  smallest  part    From  these  dimensions,  as  compared 
with  the  ordinary  standanl  of  the  Lizard  family,  a  len^  exceeding 
40  feet  and  a  bulk  equal  to  that  of  an  elephant  7  feet  high  have  been 
assigned  by  Cuvier  to  the  individual  to  which  this  bone  belonged;  and 
although  we  cannot  safely  attribute  exactly  the  same  proportions  to 
recent  and  extinct  species,  yet  we  may  with  certainty  ascribe  to  it  a 
magnitude  very  far  exceeding  that  of  any  living  lacerta.    Large  ai^  are 
the  proportions  of  this  individual,  they  fall  veiy  short  of  those  which 
we  cannot  but  deduce  firom  the  thigh-bone  of  another  of  the  same 
species,  which  has  been  discovered  in  the  ferruginous  sandstone  of 
Tilgate  Forest,  near  Cuckfield,  in  Sussex,  and  is  preserved  in  the 
valuable  collection  of  Dr.  Mantell,  now  in  the  British  Museum,  together 
with  many  other  bones  belonging  to  the  same  spedes,  and  of  the  same 
size  with  thos%  from  Stonesfield.    The  femur  in  question,  which  has 
lost  its  head  and  lower  extremity,  measures  in  its  smallest  part,  at  the 
distance  of  two  feet  from  its  extremity,  more  than  twentv  inches  in 
circumference,  and  therefore,  when  entire,  must  have  equalled  in  mag- 
nitude the  femur  of  the  largest  living  elephant    To  judg^  from  the 
dimensions  of  this  thigh-bone,  its  former  possessor  must  have  been 
twice  as  great  as  that  to  which  the  similar  bone  in  the  Oxford  Museum 
belonged;  and,  if  the  total  length  and  height  of  animals  were  in  pro- 
portion to  the  linear  dimensions  of  their  extremities,  the  beast  in 
question  would  have  equalled  in  height  our  lai;gest  elephants,  and  in 
length  {alien  but  little  short  of  the  largest  whales;  but  as  the  longitu- 
dinal growth  of  animals  is  not  in  so  high  a  ratio,  after  making  some 
deduction,  we  may  calculate  the  length  of  tlus  reptile  from  Cuckfield 
at  from  60  to  70  feet" 

In  Cuvier's  opinion  Megaiotawm  partook  of  the  structure  of  the 
Crocodile  and  the  Monitor,  (liantell,  '  (Geology  of  Sussex ' ;  Cuvier, 
'  Oasemens  Fossiles,'  and  '  GeoL  Trans.,'  voL  ill,  2nd  series ;  Manteli, 
'  Fossils  of  the  British  Museum.') 

Besides  the  localities  above  mentioned,  we  may  notice  the  ooourrenoe 
of  this  animal  in  the  Oolite  of  Normandy ;  Forest  Marble,  Caen;  and 
Jura,  near  Solothum  (?).    (H.  Von  Meyer.)    [Sauria.] 

MEGATHTTON,  a  genus  of  Fossil  Plants,  from  the  Coal-Measures. 
[Coal  Plants.] 

MEOAPODIIDjS,  Mr.  Swainson's  name  for  a  family  of  Ratores, 
oontiBting  of  the  genus  Afenvra,  the  sub-genus  MegapocUut,  and  the 
genera  DicholopkiUf  Ptophia,  and  Crax,  with  the  sub-genera  O^roar, 
Ov/raXt  Ortaiida,  Pendope,  and  Lopkoeenni, 
MEQAPODIUS.    [Craoida] 
MEOAPTERA.    [Cbtaoka.] 

MEOARI'MA,  the  name  proposed  by  Rafinesque  for  those  species 
of  TerebrtUula  which  are  nearly  equivalve  and  smooth,  as  T.  Icmt, 
T.  cranOf  &a 

MEGIASPIHA^  Dr.  Xjea's.name  for  a  genus  of  pupiform,  terrestrial, 
testaceous  MoUu8C(h  remarkable  for  the  length  of  the  spire  of  its 
shell,  which  consists  of  28  dose-set,  narrow,  graduaUy-inoreasing 
whorls,  which  he  thus  characterises  :— 

Shell  davate;  aperture  nearly  oval,  below  rounded;  maiginB 
reflected,  above  disjoined ;  columella  many-folded,  below  entire,  not 
efiuse.    Animal  unknown. 

This  genus,  which  is  closely  analogous  to  the  genera  BulimfUf  Pupa, 
and  Awrieula,  according  to  Dr.  Lea,  is  founded  on  a  single  species^ 
M.  RuicheiUfergiana, 

The  shell  is  subOTlindrical,  turreted,  thiddy  striate,  brownish, 
with  longitudinal  reddish-brown  spots,  having  a  solid  apex ;  whorls 
28,  nther  flattened ;  spire  obtuse  at  the  apex ;  oolumella  vrith  four 
folds ;  outer  lip  reflected. 
VAT.  mar.  dxy*  tou  ql    •  
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Uegaipira  Siuchenbirgiana,  Lea. 

UEOASTOMA.    [Laniada] 

MEQATHE'RIIDifi,  Megatheroidt  of  Owen,  who  Indudes  under  the 
family  the  following  genera  of  extinct  Bdeniata,  namely.  Megatherium, 
Mtgalonyx,  Ghitotherium,  MyUdon,  vad  ScdidotheriuM,  all  of  whidi 
have  as  yet  been  found  in  America  only. 

ifits^o/Aerium  (Cuvier),  a  gigantic  extinct  Mammiferous  Quadruped, 
more  nearlv  allied  to  the  Ant-Eaters  and  Sloths  than  to  the  ArmadiUoet. 
The  dental  formula  cannot  be  definitely  stated,  because  the  number 
of  teeth  in  the  lower  jaw  is  not  known.  The  upper  jaw,  as  Professor 
Owen  has  shown,  contains  five  on  each  side,  and  from  the  analogy  o? 
Sedidoiherium  it  may  be  conjectured  that  Megatherium  had  only  foui 
teeth  on  each  side  in  the  lower  jaw.  In  that  case  the  formula  would 
be:-— 

18. 

Cuvier  pointed  out  the  dcuU  of  this  animal  as  very  much  resem* 
bliog  that  of  the  Sloths,  but  observed  that  the  Mst  of  the  skeleton 
bore  a  relationship  partly  to  the  Sloths  and  partly  to  the  Ant-Eaters. 
The  Madrid  sfjeomien  was  for  a  long  time  the  principal  if  not  the 
only  source  of  information  with  r^gaid  to  the  genus ;  and  as  Mr.  Clift 
remarks  in  his  paper,  to  which  we  shall  presently  allude  more  laigely,* 
that  magnificent  though  imperfect  skeleton  had  remained  for  the  last 
centurv  altogether  imique.  "  Very  few  additional  spedmens,"  says 
that  able  osteologist,  "  appear  to  have  been  sent  to  Europe ;  and  no 
other  cabinet  save  the  solitary  one  at  Madrid  possessed  (as  far  as  I  am 
able  to  learn)  a  single  intelligible  fragment  whioh  could  with  certainty 
be  assigned  to  this  great  unknown."  The  leal  and  energy  of  Sir  Wood- 
bine Parish  have  added  greatly  to  the  materials  for  arriving  at  a  just 
oondusion  as  to  the  proper  place  of  this  animal  in  the  series ;  and  the 
history  of  the  Megatherium  may  now  be  considered  to  be  complete. 

According  to  tiie  description  of  Don  Joseph  Garriga,t  Spain  pos- 
sessed considerable  parts  of  at  least  three  different  skdetons.  The 
first  and  most  complete  is  that  which  is  preserved  in  the  royal  cabinet 
at  Madrid.  This  was  sent  over  in  1789  by  the  Marquis  of  Loreto, 
viceroy  of  Buenos  Ayres,  with  a  notice  stating  that  it  was  found  on 
the  banks  of  the  river  Ltixan,  west-south-west  of  Buenos  Ayres.  In 
1795  a  second  arrived  from  Lima,  and  other  portions,  probably  not 
very  considerable,  were  possessed  by  Father  Fernando  Scio,  who  had 
recdved  them  as  a  present  from  a  lady  who  had  come  from  Paraguay. 
According  to  Messrs.  Pander  and  D' Alton,  they  were  unable  in  1818  to 
find  any  traces  of  the  Lima  specimen,  or  that  which  had  belonged  to 
Fernando  Sda 

The  remains  collected  by  Sir  Woodbine  Parish  were  found  in  the 
river  Salado,  which  runs  through  the  flat  alluvial  plains  (the  Pampas) 
to  the  south  of  the  dty  of  Buenos  Ayres,  after  a  succesuon  of  three 
unusually  dry  seasonsi,  "  which  lowered  the  waters  in  an  extraordinary 
degree,  and  exposed  part  of  the  pelvis  to  view  as  it  stood  upright  in 
the  bottom  of  the  river."  This  and  other  parts  having  been  carried 
to  Buenos  Ayres  by  the  country  people,  were  placed  at  the  disposal 
of  Sir  Woodbine  Parish  by  Don  Hilario  Sosa,  the  owner  of  the  pro- 
perty on  which  the  bones  were  found.  A  further  inquiry  was  insti- 
tuted by  Sir  Woodbine  Parish,  and,  on  his  application,  the  governor, 
Don  Manuel  Bosas,  ^granted  assistance,  the  result  of  which  was  the 
discovery  of  the  remains  of  two  other  skeletons  on  his  excellency's 
properties  of  Las  Averias  and  Villanueva;  the  one  to  the  north,  tiie 
other  to  the  south  of  the  Salado,  but  at  no  great  distance  from  the 
place  where  the  first  had  been  found.  ''  An  immense  shell  or  case 
was  found  with  the  remains  discoverod  on  the  pruperties  of  Don 
Manuel,  portions  of  which  were  brought  to  this  country,  but  most  o 
the  bones  associated  with  the  shell  crumbled  to  pieces  after  exposure 
to  the  air,"  and  the  broken  pieces  preserved  had  not  been  sufficiently 
made  out,  when  Mr.  Clift  published  his  memoir,  to  enable  that  loolo- 
gist  to  describe  them  satisfactorily ;  but  he  gives  very  accurate  figures 
of  a  portion  of  the  sheU. 

The  outs  in  the  following  page  will  convey  to  the  reader  more  aooa- 
ratdv  than  words  the  osseous  structure  of  this  enormous  animal, 
which  when  fiill  grown  must  have  been  more  than  14  feet  long 
including  the  tail,  and  upwards  of  8  feet  in  height 

The  simple  outline  (fin>m  Pander  and  D' Alton)  shows  the  extent  of 
the  skeleton  at  Madrid.  The  pale  tint  expresses  the  extent  of  oone« 
spending  parts  sent  to  England  by  Sir  Woodbino  Parish.  The  dark 
tint  shows  the  additional  parts,  which  are  defident  in  the  Madrid 
skdeton.    (*  GeoL  Trans.') 

The  thigh  bone  was  twice  the  thickness  of  that  of  the  largest 
dephant;  the  fore  foot  must  have  measured  more  than  a  yard  in 

*  *  Some  aeooont  of  the  Bemslas  of  the  Meffatherium  sent  to  England  trcm, 
BaenoB  Ajret,  hy  VToodbine  Parish,  Jan.,  Esq.,  F.O.8.,  F.a.8.,'  hj  WilUaai 
Clift,  Esq.,  P.Q.8.,  F.R.8. 

t  '  Deseripoion  dd  Esqaeleto  de  tm  Qoadrapedo  mny  eorpdento  j  rare  qoe  s*^ 
oonsenra  en  el  Eed  Oablnele  de  U  Historia  Natard  de  Xadrid.*  (Madrid,  1 796. 
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ramaiiii  diioorered  to  the  north  and  tha  amUi  of  tha  r 
and  Dr  Buckland  waa  led  to  auppoa^  not  without  cootideraU* 
apparent  ground  for  tlie  opinioD,  Uftt  tiiia  ahell  waa  tha  armout  tbtt 
proteeted  the  Mtgatkerium. 

"  The  eize  of  the  Xtgathmum,"  aaja  Dr.  Buckland,  in  hie  '  Sriigt- 
water  TratiM.'  "  eioeede  that  of  the  «yi<ting  Sdtntata,  to  which  it 
ii  moib  nearlj  allied,  in  a  gT«at<T  dt^ree  thu  aaj  other  toanl  aniout 
ezceedi  ite  nearest  liTing  connnera.  With  the  hs*d  and  ibwil^n 
of  a  Slotli,  it  combined  in  its  lege  and  feet  an  admixture  of  llw 
eharaoteti  of  the  Ant-Eater,  the  Armadillo,  and  the  CUonrplom;  it 
prolMbly  alao  lUIl  further  resembled  the  Armadillo  and  CUamypkni, 
in  being  caaed  with  *  bony  M*t  of  Hinonr.    "    '     ~  '" 


IIEQ&THBBIIDS. 

^nd  Hi  bodj  IS  feet  long  and  S  fart  high ;  ita  Eiat 
1....^!.    ._^  tmnbMttd  l^  bi^  gigaotia  olnn;  ita 
_    . .    ,  ,   ..  umiMir,  mud  mnoh  latgar  Ihu  tb*  tul  of 

■nj  ottw  bsMt  Kiioag  extinot  or  liviDg  tacrsatrial  MammaliO'    Thai 


UBakTHEBmiM. 


Bcnwa  Of  tta  pclTii  of  K^paflh^riiiH,  dlKorarcd  Try  Sir  Woodblot  Ptrlib,  i 
to  th*  MaMidii  of  Itaa  Bofil  CsUefe  of  BurEniu,  London.  The  tenn  of 
kit  Uod  Iw  OMl  wrnml  of  tluw  o(  t^  (toot  ir*  itatored  mulT  to  Ibcli  ul< 
plu*.    (Dr.  BDaklmd,  ■  ^rtdfsnlor  TcmOm.') 


Cdfsul  pbilwuE  of  JfigaOtriym,  ou^OBith  Ditnrml  ili*.     CUR- 


To-tU  d[  ilrgalhrritim,  ODC-ltilid  Iialur4l  lize.    CUR. 

beiTi];  ootutneM,  and  ponderonalr  aooontnd,  it  oovld  neitliar  eaa, 
nor  Imp,  dot  olimb.  doc  burrow  Doder  the  groand,  Hid  in  all  ite 
laaremenla  mnrt  hare  been  micwwrily  slaw ;  but  what  need  of  rapid 
locomotion  to  an  animal  whoae  ooeapation  of  digging  roote  far  food 
wai  almost  itatlonarj  I  And  what  need  of  ipeed  for  flight  &om  foM, 
to  a  ereature  irboaa  giant  oanan  waa  enouod  io  an  impenfltrabla 
cniraw,  and  who,  by  a  ■ingle  pat  of  hii  paw,  or  lasb  of  hi«  tail,  oould 
in  an  iuatant  bare  dsmoliihad  the  Couguar  or  the  Crocodile  t  Secure 
within  the  panopl;  ot  hie  haay  artaoor,  where  waa  the  enemj  that 
would  dai*  cnoountar  thia  Leviathan  of  the  Patnpaa  t  or  in  what  laore 
paweifnl  creature  oan  wa  find  tbe  cauie  that  has  eSiBetad  the  eitir- 
padon  of  fail  race  t  His  entire  frame  wai  an  appaiatui  of  colonal 
medianiBn,  adapted  exactly  to  tbe  work  it  had  to  do ;  etrong  and 
poodarotii^  io  proportion  aa  Ihii  work  was  iiMTy,  and  oalonlated  to 
be  the  T^llele  of  life  and  enjoyment  to  >  gigantie  race  of  quadruped*, 
wfaidit  thoogh  they  have  oeaaed  to  be  counted  &moHg  the  living 
inlkabitanti  ti  our  planet,  ImTe,  in  their  fossil  bones,  left  behind  them 
impariabable  monumeuta  of  tiie  consummate  ekill  with  which  thej 
were  Mnitraotad.     Each  limb    an<^  fragmeat  of  a  limb  forming 


puia  of  *w«ll-«4jait«d  and  perfect  whole;  and  through 
aviationi  from  the  form  and  proportion  of  the  limbe  of 


all  Uiur  daviationi  fi 

other  qnidrupeda,  affording  beah  proofli  of  tlis  inSnitel;  varied  and 
loexhautUUe  oootriTiaoea  of  oreatdve  wisdom."  Much  of  thia  eloquent 
painge  il  unaiiailable  ;  but  Professor  Owen  baa  demonitrated  moet 
oleariy,  and,  wa  have  reaaon  to  believe,  to  the  entire  satiifsotion  of 
Dr.  Bnokland  himaalf,  that  tbe  teeaellated  ahell  or  case  found  with 
the  Solado  remaina  did  not  belong  to  the  Megatheriuni,  whose  tegu- 
meotat;  oovering  aeemi  to  havs  been  not  unlike  that  of  the  Ant- 
EataiB  and  Sloui,  but  to  a  Dsa;podoid  or  ArmsdElo-like  gigantia 
eitinot  animal,  to  which  Profeesor  Owen  baa  aeeigned  the  name  of 
Otgptodon,  whoH  hind  foot,  like  the  fore,  appears  to  be  axpresil; 
modified  to  form  a  base  to  a  oolumn  daetinad  to  support  an.  euormou* 
incumbent  weigbti  whilst  in  (he  if <|K>tt<n«»  the  toes  were  free  to 
be  developed  into  long  and  oompressed  dawa,  each  aa  form  the  com- 
pemsting  wcKpotu  of  defense  of  the  hair<ilad  Slotha  and  Ant-Eatera 
[Qltftooon.]  Proftasor  Owen,  in  hie  paper  read  to  the  Oeological 
Society  of  London,  entitled,  '  A  Deeoriptiou  of  a  Tooth  and  Part  of 
the  Skeleton  of  the  Qlyplodon,  a  large  quadruped  of  the  Edentate 
Order,'  to  which  belongs  the  tesaeUated  Inn;  armour  figured  bj 
Mr.  Ciift  in  hia  '  Memoir  on  the  Karoains  of  tbe  Megaiiitriiaa  brought 
to  England  hy  Sir  Woodbine  Psrish,'  showed  that  the  portions  of 
teasellated  armour  described  and  figured  by  Weiss  ('Berlin  Trans.,' 
182T)  are  identical  in  structure  with  those  brought  to  Enghnd  by  Sic 
Woodbine  Psrish,  and  that  the  bones  which  were  found  with  the 
armour  in  both  caaea  are  the  lams  in  their  chatMtere,  and  therefore 
that  Uiey  belong  to  animala  specifically  identical  Ha  next  entered 
upon  the  inquiry:  Had  the  Mtgalhtriun  a  bony  armourt  and  ha 
concluded,  from  a  comparison  of  its  skeleton  with  that  of  tbe  Arma- 
dilloai,  that  it  hod  not.  In  ^la  pelvis  of  tbe  Armadillo  there  are  12 
eanral  vertetirM  ancbjrlosed  together,  and  the  ^inea  of  the  vertebra 
are  greatly  developed  anterio-poeteriorly,  fbiming  a  oontinuous  vertical 
ridga  el  booe,  betiring  immediately  the  snperinoumbent  waighL  In 
the  Megathere  the  sacral  vertebne  are  only  i  in  number,  and  are  not 
Boobylosed,  and  the  ipincua  processes  are  comparatively  small,  not 
locked  together,  aa  in  tiie  Aimadilloes,  but  sepan^ed  by  intervals  as  in 
theSloth*.  In  theArmadillaes,  the  weigbtof  thecuirass  is  traniferred 
from  the  aacrum  to  tbe  thigh  bonee  by  two  pointa  on  each  side.  One 
of  them,  the  ischium,  is  ancbyloaed  to  the  posterior  port  of  the 
aacnttn,  the  other  point  ia  formed  by  tbe  oonvereion  of  the  iliac  bone 


a  stoat  three^ded  beam  paasiDg  etroigbt  from  the  thigh  joii 

J  azainat  the  anterior  part  of  tbe  sacnito,  where  the  weigl 

die  ahell  ia  greateat,  a  structure  whloh  is  wantiug  in  tbe  Megatbere. 


weight  oi 


In  no  species  ot  Armadillo  is  the  ilium  expanded,  while  i 
Megalh«n  it  is  greatly  developed,  resembling  that  of  the  Klephant 
iu  aiie,  form,  and  position ;  and  among  the  Edentata  the  nearest 
approach  in  this  portion  of  the  akaletoa  ie  to  be  found  among  the 
Sloths  and  Aat-Eatere.  Tiie  moat  striking  point  however  in  the 
structure  of  tbe  Armadilloea,  with  reference  to  tbe  support  of  a  bony 
oovering,  is  tbe  remarkable  production  ot  a  part  of  the  vertebra  from 
abbvB  t^e  anterior  articular  process  on  each  aide,  m  a  straight  direction 
upwarda,  outwarda,  and  forwards,  to  nearly  the  level  of  the  true 
apinoua  processes.  Now  these  oblique  processes,  which  are  developed 
only  in  the  loricaled  Edtataia,  beautifully  oorreapond  iu  form  and 
uie  with  the  tie-bearers  in  the  architecture  of  a  roof,  and  are  entirely 
wanting  in  the  H^athere,  the  atructure  of  thia  part  of  the  vertebral 
column  of  that  animal  correaponding  with  the  chanKter  of  the 
vertebne  of  tbe  hoirclad  Slotha  and  Ant-Eatcra.  Professor  Owen 
noticed  other  suppoeed  adaptations  in  the  skeleton  of  tbe  Uagathers 
to  sustain  a  bony  covering,  aa  tbe  breadth  of  the  ribs,  but  tbe  ribs  til 
tbe  Sloths  and  Ant-Eaters  are  broader  than  those  of  the  Armadilloea. 

The  paper  contained  a  tabular  account  of  the  diacovery  of  twalv* 
akeletona  of  the  Megatbere,  and  in  no  inaUnoa  did  any  portion  of 
bony  armour  occur  wit^  or  near  the  bane.*  A  notice  was  also  given 
of  the  remains  of  a  Qlyftodon,  found  in  tbe  left  bank  of  the  Pedemal 
before  ite  junction  with  the  Sala,  an  affluent  of  the  Itio  Santo,  near 
Monte  Video,  and  preserved  in  the  museum  of  that  town.  From 
the  accounts  which  have  been  given  of  these  remains,  they  appear  to 
have  belonged  to  the  same  species  as  that  described  in  the  paper.  An 
allusion  Yras  also  made  to  some  portiona  of  bony  armour  obtained  in 
the  Rio  Seco,  in  tbe  Banda  Oriental,   and  Bimitac  iu  structure  to  the 

rimen  of  the  PedemaL     One  of  the  portions  waa  the  covering  for 
tail     It  was  hollow  to  ita  extremity,  and  presented  in  its  con- 
cavity vestigea  of  caudal  vertabne  very  distant  from  each  other. 

In   ooDolusion,    Profeesor   Owen  observes,  that   having   brought 
together  evidence  of  the  remains  of  five  specimens  (found  in  the  Itio  ■ 
Seoo,  Bio  Janeiro,  Tillanaeva,  Pedemal,  and  the  Bonda  Oriental)  of 


8li  Woodbine  Psrlata,  In  Hay,  1639,  eomu 
He  a  lettei  recclTcd  bj  him,  flTing  InronnsUon  of  the  diwuiTer 
re  ikeleton  of  an  sduU  Itefalhtntai  m  tbe  bsnlii  ef  the  Bio  d 
iiUbiB  or  tha  bod}',  all  tlie  ilba,  all  Ibe  teeth,  the 


the  WTltei  of  this 


wlthth 


whole  ot  Ou  t 
1 '  Tstou  gigi 


as'  [aifpladm  probtblj),  with  LU 
Donj  armocT  complete.  There  wai  alao  faund  a  veij  email  and  perfect  Mtffu 
Ihtriina,  which  miut  hare  been  ontj  Jail  bora  at  the  epoch  sT  datmctlon.    No 

In  the  Did  snlnul  only  one  foot  Is  wasting.    II  bu  been  inneeled  that  the 
•ceslltd  yoDnj  JfifsCAwwii  maf  posilblj  be  a  ikcleton  of  Sttl^fktriiim, 
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iCBaATHBBIIDJL 
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a  Uige  Edentate  ipedes  nndoubtedly  oovered  with  arakoor,  <^^  ^^^ 
or  1m8  oorresponding  with  the  oharaoten  of  the  Qi^ptodon,  and 
having  establiuLed  the  characters  of  that  genoB  on  both  dentary  and 
looomotiTe  organs ;  he  trusts  at  the  same  time  that  he  has  vindicated 
the  opinion  of  Cuvier  with  referonoe  to  the  Megathere,  by  proTing  it 
to  be,  by  its  tegnmentary  oovering  as  well  as  its  osseous  system,  more 
nearly  allied  to  the  Ant-£aten  and  Sloths  than  to  the  ArmadiUoes. 
p  GeoL  Proa/1889.)  ^  ^,  ^ 

May  we  Tentnre  a  suggestion  as  to  the  immediate  pobable  cause  of 
the  extinction  of  these  end  other  gigsntie  quadrupeds  whose  remuns 
aie  found  in  America  f  The  southern  parts  of  that  great  continent 
are  even  now  subject  to  long-continued  droughts,  sometimes  lasting 
for  three  years  in  succession,  and  bringing  destruction  on  the  cattle; 
and,  indeed,  the  diBCoyeiy  of  the  remains  collected  by  Sir  Woodbine 
Parish  was  owing  to  a  succession  of  unusually  diy  seasons,  as  we 
have  seen.  The  upright  pontion  of  most  of  these  skeletons  found  in 
situ,  with  the  ponderous  yertebrse  and  bones  of  the  pelvis  in  their 
natural  situation,  indicates  that  the  animal  must  have  been  bogged  in 
adhesive  mud  snfficieuUy  firm  to  uphold  the  ponderous  bones  after 
the  decomposition  of  the  soft  parts.  A  long  continued  drought 
would  naturally  have  brought  these  extinct  animals  from  the  drained 
and  parched  country  to  the  rivers,  dwindled  by  the  continued  dry 
seasons,  to  a  slender  stream  running  between  extensive  mud  banks, 
in  which  these  gigantic  quadrupeds  may  have  been  ingulfed  in  their 
anxious  efforts  to  reach  the  water.* 

MtgaUmyx  (Jefferson). — Under  this  name  Mr.  Jefferson,  formerly 
Ptesident  of  the  United  States,  described,  from  some  bones  found  in 
caverns  in  the  west  of  Yixginia,  an  extinct  mammiferous  animal, 
which  he  considered  to  be  carnivorous.  The  bones  on  which  his 
description  was  founded  were,  a  small  firagment  of  a  femur  or  a 
humerus,  a  complete  radius^  an  ulna  complete  but  broken  in  two, 
three  claw8,t  and  half  a  dosen  other  bones  of  the  foot.  ^ 

From  the  materials  above  mentioned,  and  on  comparison  with  the 
analogous  bones  in  the  lion,  Mr.  Jeffinnon  came  to  the  conclusion 
that  the  Megolanyx  must  have  been  upwards  of  6  fset  in  height,  that 
it  must  have  weighed  neariy  900  Iba,  that  it  was  the  largest  of  ungui- 
culated  animals,  and  that  it  was  probably  the  enemy  of  the  Mastodon 
of  the  Ohio,  as  the  lion  is  of  the  Blephant  When  once  a  theory 
takes  possession  of  the  human  mind,  there  is  generslly  no  want  of 
materials  to  confirm  it  in  the  imagination  of  the  theorist.  Thus  Mr. 
JoffiBZBon  appeals  to  certain  figures  resembling  a  Lion  mentioned  by 
the  most  ancient  historians  of  the  Anglo-Americans  as  visible  on  a 
rook  at  the  mouth  of  the  Kanhawa,  a  branch  of  the  Ohio,  which 
must  have  been  traced  by  the  hands  of  the  Indians  from  theor  rude- 
ness ;  and  to  the  accounts  of  traveUers,  some  of  them  then  living 
who  had  heard  during  the  night  frightfol  roaiinge  which  tenified  the 
dogs  and  the  horses ;  and  he  asks  if  they  do  not  prove  the  existence 
of  some  great  unknown  carnivorous  species  in  the  mterior  of  America, 
and  whether  this  redoubtsble  animal  may  not  have  been  the 
MegoUmyxl 

Dr.  Wistar,  Professor  of  Anatomy  in  the  University  of  Philadelphia, 
subsequently  perceived  some  analogy  between  the  bones  of  the  fossil 
foot  ox  Jeflforson's  animal  and  similsr  bones  in  the  foot  of  the  Sloth, 
without  other  aid  than  Daubenton's  description. 

Cuvier,  who  saw  at  once  the  true  analogies  of  the  animal,  and  was 
ridiculed  for  his  opinion  by  Fanjas  de  St.  Fond,  who  mistook  the 
clearsightedness  of  that  great  zoologist  for  the  blindness  of  one  who 
would  constrain  nature  to  bend  to  the  frtotitious  classification  of  an 
artificial  ^stem,  obtained  casts  of  the  bones  indioated  by  Jeflforson 
from  Mr.  Peale  of  Philadelphis,  and  was  afterwards  furnished  by  M. 
Palisot  de  Beauvois,  with  two  fragments  found  in  the  same  cavern 
where  Je£forson's  specimens  were  discovered ;  fortunately  one  of  these 
was  a  tooth.  Witn  these  additional  *"***"*^«  Cuvier  completed  his 
labours,  and  satisfactorily  showed  that  the  MegaJUmyx  belonged  to 
the^tfealofo. 

Ptofessor  Owen,  in  his  description  of  his  genus  Mj^odom,  says,  "  The 
greater  part  of  Cuviei's  chapter  on  MegaJUmyx  is  devoted  to  the 
beautifixl  and  justly  celebrated  reasoning  on  the  ungueal  phalanx, 
whereby  it  is  proved  to  belong  not  to  a  gigsntie  Carnivore  of  the  lion 
kind,  as  Jefferson  supposed,  but  to  the  less  formidable  order  of 
Edentate  QusdrupedB;  and  Cuvier,  in  reference  to  the  tooth — the 
part  on  which  alone  a  generic  character  oould  have  been  founded — 
merely  observes  that  it  resembles  at  least  as  much  the  teeth  of  one 
of  the  great  ArmadUloes  as  it  does  those  of  the  Sbths.  In  the  last 
edition  of  the  '  R^e  Animal '  Cuvier  introduces  the  MegaAaimm 
and  Megaltmyx  between  the  Sloths  and  ArmadiUoes,  but  alludes  to  no 


•  Mr.  Darwin  sUtes  that  lu  was  iafbmed  bjaa  eye-vltaeM,  tluit  daring  the 
*  gran  MOO'  the  oattle  in  berdt  of  thonnnds  mabed  into  the  Parana,  and  bdng 
eihansted  bj  hanger,  thej  vere  onable  to  crawl  op  the  naddy  banka^  and  were 
drowned.  (*  Voyages  of  the  Advcntore  and  Beagle  between  tbe  years  1828  and 
1686,*  ToL  ilL,  1689.)  Bit  Woodbine  Parlab  aays,  <*  In  the  last  great  droogbt, 
wbieb  continaed  doring  the  •ommers  of  1880, 1831,  and  18SS,  it  wasealeolatcd 
that  from  a  aalUion  and  a  half  to  two  "^tniflnt  of  *«im^i«  died ;  the  borders  of 
all  the  lakes  and  aaeamlets  in  the  prorfaoe  were  long  afterwards  white  with 
their  booea.**  (' Baeaoa  Ayrea  and  the  Prorinees  of  the  Bio  de  U  Flata,' 8to, 
1889.)  ^ 

t  Hie  attgasal  phalaax  of  JCyolonys  is  bneh  more  oomprtssed  than  that  of 


other  di£Ebrttnoe  between  the  two  genera  than  that  of  sise— TaiitM, 
le  MegaUmyx,  est  un  peu  moindre.'  Some  systematic  nataralisU,  as 
Desmarest  and  Fischer,  have  therefore  suppressed  the  geatis*  and 
made  the  Megaloniyx  a  species  of  Megaiherutm,  under  the  nmat^.  of 
Megaiherimm  Jeffenonii.  The  dental  characteih  of  the  genos  Me^aiAc 
rium  are  laid  down  by  Fischer,  as  follows: — 'Dent,  primu  eU  Isa. 

-;  molares,  -— ,   obducti,  tritores^  coronide  nunc  planft  tranjarerwrn 

snlcrtd,  nunc  medio  ezcavatA  marginulis  prominulis.'  That  Mega- 
Umyx  had  the  same  number  of  molars  as  Megaiherium  (aupposmg 
tiiat  number  in  the  Megathere  to  be  oorreotiy  stated,  which  it  aa  not; 
is  here  assumed  from  analogy,  for  neither  Jeffdrson,  Wi^t^vv  i^' 
Cuvier— the  authorities  for  MegaUmyx  quoted  by  Fischer — poaaeesod 
othm  means  of  knowing  the  dentition  of  that  animal  than  "were 
afforded  by  the  fragment  of  a  single  tooth."  (Owen,  in  '  Z^logJ  ^ 
H.M.a  Beagle.' 

The  same  author  adds,  "  With  respect  to  existing  Mamnalia,  mosA 
naturalists  of  the  present  day  seem  to  be  unanimous  as  to  tho  oon- 
venience  at  least  of  founding  a  generic  or  subgenerio  distinction  on 
well-marlrad  modifications  in  the  form  end  structure  of  ^e  teeth, 
althou^  they  may  correspond  in  number  and  kind,  in  proof  of  which 
it  needs  only  to  peruse  the  psges  of  a  'Systema  MammalinTn  '  which 
relate  to  the  distribution  of  the  Rodent  order.  According  to  this 
mode  of  viewing  the  logicid  abstractions  under  whidi  species  are 
grouped  together,  the  extinct  Edentate  Mammal  discovered  by  JeSsntm 
must  be  referred  to  a  genus  distinct  from  Megaiherium,  and  for  wliich 
the  term  MegaJUmyx  should  be  retained.  This  will  be  soffieiently 
evident  by  comparing  the  descriptions  given  by  Cuvier  of  one  of  the 
teeth  ot  MegaUmyx  J^enonii,  and  by  Dr.  Harlan  of  a  tooth  of  his 
M,  UMqiteatue,  with  those  of  the  Megaiherium  which  have  been  pob- 
li^ed  by  Mr.  Clift.  The  fragment  of  the  molar  tooth  of  tlie  Megaiomyx 
J^enonO,  described  and  figured  in  the  '  Ossemens  Foasiles,'  seems  to 
have  been  implanted  in  the  jaw  like  the  teeth  of  the  MegcUkerium  by 
a  simple  ho^w  base,  "««iIai»  jn  form  and  siie  to  the  protruded 
crown :  its  structure  Cuvier  describes  as  consisting  of  a  central  c^inder 
of  bone  enveloped  in  a  sheath  of  enamel  The  transverse  section  of 
this  tootti  presents  an  irregular  elliptical  focni,  the  external  oootour 
being  gentiy  and  uniformly  convex;  the  internal  one  ondolatin^ 
convex  in  the  middle,  and  sU^tiy  concave  on  each  side^  arising  from 
the  tooth  being  traversed  longitodinal^  on  its  inner  side  by  two  wide 
and  shallow  depressions.  The  imperfect  tooth  of  the  epeoies  oalled 
by  Dr.  Harlan  MegaUmyx  Utqueaitm,  and  of  whlph  a  cast  was  presented 
by  that  able  and  indostrious  naturalist  to  the  Museum  of  the  Boyal 
College  of  Surgeons,  resembles  in  general  form,  and  especially  in  the 
oharMtMstic  double  longitudinal  groove  on  the  inner  aide^  the  tooth 
of  the  MegaUmyx  J^ermmii,*' 

Two  daws  of  the  fore  foot,  a  radins,  humem%  scapula,  one  rib,  ao 
OS  calds,  a  metacarpal  bone,  some  vertebras,  a  femur,  and  a  tibia  of 
Megaltmyx   Uiqu€atu$,   whidi   were   discovered  in  Big-Bone   Cave, 
Tennessee,  United  States,  are  also  described  by  Dr.  Harian,*  who, 
though  he  does  not  enter  into  the  question  of  this  generic  oharaetos 
of  MpgaUmyx,  seems,  as  Fkofessor  Owen  observes,  to  feel  that  they  do 
not  rest  entirely  on  dental  modifications;  for  Dr.  Harlan  reuiarics 
that  **  a  minute  examination  of  the  tooth  and  knee-joint  renders  it 
not  improbable,  supposing  the  last-named  character  to  lie  peculiar  to 
it,  that  if  the  whole  fniae  diould  hereafter  be  discovered,  it  may  even 
claim  a  g^erio  distinction,  in  which  Chse  ttther  Aukueodan  or  Pleirodou 
would  not  be  an  inappropriate  name."    Upon  this  Professor  Owen 
makes  the  following  pertinent  observation : — "  There  can  be  no  doubt, 
as  it  appears  to  me,  with  respect  to  a  f oesil  jaw  presenting  teeth  ia  the 
same  number  and  of  the  same  general  structure  as  in  the  MpgatkeriuMif 
and  with  individual  modifications  of  form  as  well  marked  as  those 
which  distinguish  Megatherium  from  MpgaUmyx,  that  the  palaeonto- 
logist has  no  other  choice  than  to  refer  it,  either  as  Fischer  nas  done 
with  Megtdonyx,  to  a  distinct  species  of  the  genus  Megatkerimm,  or  to 
regard  it  as  a  type  of  a  sub^nus  distinct  from  both.    With  refereuoe 
however  to  the  Pleurodon  of  Dr.  Harlan,  after  a  detailed  oompariaoo 
of  the  cast  of  the  tooth  on  which  that  genus  is  munly  founded  with 
the  descriptions  and  figures  of  the  tooth  of  the  MegaUmyx  Je/ereoum 
in  the  '  Ouemens  Fosules^'  they  seem  to  differ  in  so  slight  a  degree  as 
to  warrant  only  a  specific  distinction,  and  this  differenoe  even,  viewio; 
the  various  proportions  of  the  teeth  in  the  same  jaw  of  the  MegatU- 
rium,  is  more  satisfactorily  established  by  the  cfaaraotacs  pointed  oat 
by  Dr.  Harian,  in  the  form  and  prop<N:tions  of  the  radius,  thaa  by 
those  of  the  tooth  itself" 

Among  the  bones  collected  by  Spix  and  Martins  in  the  cafe  of 
Lassa  Grande^  near  the  Arrayal  de  Torraoigoe  in  Braail,  and  described 
by  Professor  Doellinger,f  there  were  no  teeth,  and  only  a  few  bonss 
of  the  extremities.  The  Profeesor  concludes  from  their  shape,  tfae 
pteeence  of  an  osseous  sheath  for  the  daw,  and  from  the  form  of  their 
articulation,  that  they  doubtless  belong  to  a  Megatheroid  animal  of 
the  siae  of  an  Ox.  The  bonea,  acoording  to  the  Profeaaor,  are  not 
thoee  of  an  immature  individual,  and  agree  sufficiently  with  Cavier's 
descriptions  and  figures  of  the  If^^oiEoiiigp  to  waoant  their  beung  xefsmd 
to  that  kind  of  animaL 

•  •  Medieal  and  Physioal  Besesnhes,'  p.  823,  Aa. 
t  8plxaadlCartiiiB,*BUselaBrasU,'baaAIL,p.». 
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m  (Ovea). — The  genui  Is  fouodad  on  ft  frtgmeDt  cf 
r.  Duwin'i  collectioQ,  dticoTAred  in  tha  bed  of  tbe  ums 
river  in  BUidft  Oriental  with  tha  akall  of  the  Toiodon.  Tha  fragmeo; 
includes  the  patieties  ol  the  left  aide  of  tha  cerebial  canty,  tbe 
eorteaponding  Derroua  and  vaaeniar  foramiu,  the  left  oocipital  condyle, 
s  portion  of  t^e  left  iTsomatio  procera,  and.  though  last,  not  least, 
Uia  left  articular  surfaes  of  the  lower  jaw.  No  tooth,  do  looomotire 
extremity,  waa  preseut  to  laud  its  aid;  aud  yet,  upon  tha  aleoder 
tnateriala  above  stated,  Professor  Owen  has  been  enabled  to  give  generic 
diatinctlon  to  the  animal  to  which  they  belonged,  and  to  fix  its  ;  ' 
in  the  animal  aeries  eatisfactorily. 

Profeaaor  Owen  remarka,  that  the  importance  of  tbe  articular 
Hurfaoe  of  the  lower  jaw  in  tbe  determination  of  the  affinities  of  a 
foaail  animal  has  been  duly  appreciated  lince  the  relations  of  the 
motiona  of  the  lower  jaw  to  the  kind  of  life  appointed  for  each  animal 
were  pointed  oat  by  Cavior;  but  he  obBorves  that  we  should  bo 
doceived  if  we  were  to  Bstabliah,  in  conformity  with  the  generalisatii 
laid  do«m  by  Cu*ier,  our  conclusion,  from  this  sarface,  of  the  nature 
of  tbe  food  of  tbe  extinct  apeciea  under  consideration;  for  the  shape 
of  tbe  glenoid  caiity  is  luch  aa  to  allow  tbe  lower  jaw  free  motion  in 
a  horizontal  plane  from  right  1o  left,  and  forwarde  or  backwards,  like 


tbe  I 


"I  I 


a  of  a 


OUiuolhtriitm  waa  darived  from  the  animal  and  not  from  tbe  vegetable 
kingdom,  and  to  pradieC,  that  when  the  bones  of  the  eitremitie*  shall 
be  diecoTered,  they  will  prove  the  Qloasothere  to  be  not  an  ungulate 
but  an  nnguienlal«  quadruped,  with  a  fore  foot  endovod  wiUi  the 
moTements  of  pronation  and  supination,  and  armed  with  olawa, 
adapted  to  make  a  breach  in  the  aliong  walls  of  the  habitations  of 
those  insect  societiea  upon  which  there  is  good  evidence,  in  other 
parts  of  the  preaent  cranial  fragment,  that  tbe  animal,  though  aa  large 
aa  an  ox,  waa  adapted  to  prey." 

The  data  on  wbioh  Frofesaor  Owen  reals  this  affirmation,  are,  in 
tbe  firvt  place,  a  remarkable  cavi^  situated  immediately  behind  the 
tympanic  bone,  of  Dearly  >  regular  hemiapherical  form  and  an  inch  in 
diameter.    The  aurfaoe  of  thu  cavity  doea  not  appear  to  have  been 


y  deep  deprei 


la  attaohmant  to  tha  a^loid  element  of 


0  thla  ividance  of  the  .  . 
bonaa  of  the  tongue,  there  ia  a  rooro  certain  iodioation  of  the  extent 
of  ita  aoft  and  aapecially  iU  musoular  parte  in  the  magnitude  of  the 
foramen  for  the  paassge  of  the  lingual  or  motor  nerve,  which  anterior 
condyloid  formmen  is  larger  than  any  of  those  whidl  perforate  the 
cranium,  with  the  axceptioo  of  tbe  great  foramen;  it  ia  eight  lines  in 
(be  long  diameter,  and  readily  admits  the  paasage  of  tbe  Lttle  Onger. 

The  Profeaaor  remarks  that  it  is  only  in  the  Ant-Eatera  and 
I^golina  that  we  find  an  approiimatioo  to  these  proportions ;  and 
Uiat  in  the  Qirafb,  tbe  largaat  of  ruminants,  and  having  the  Ungeat 
and  most  mnaeular  tongue  in  that  order,  tho  foramen  for  tbe  corres- 
jwnding  nerre  is  scarcely  more  than  one-fourth  the  size  of  that  of 
OUuotAfTinm.  In  the  other  parts  of  the  cnntumPrafsaBorOwenBnda 
more  decirive  evidence  of  the  relationship  of  this  extinct  edentate  to 
thegenera  3{ynnecophaga  and  Manit, 

The  question.  Had  tbe  OIojMtAerium  teetb  1  ia  answered  by  tha 
Professor  in  the  affirmative,  from  the  rugged  auriWce  of  the  temporal 
fijua  indicating  an  extenaive  temporal  muscle;  from  tiie  well-defined 
boundary,  formed  by  a  sligbtlv-elevated  bony  ridge,  extending  to 
near  the  aagittsl  suture ;  the  aize  of  the  Kygomatio  portion  of  the 
temporal  bcme,  and  tbe  remaiiii  of  the  oblique  auture  by  wbjeh  it 
was  articulated  to  tbe  maUr  bone ;  and  be  is  of  opinion  that  they  will 
prot«bly  be  found  to  be  molar  teeth  of  a  aimple  atructuie,  aa  m  tha 
Ori/deraput. 

Hare  is  evidence  of  the  existenoa  of  an  oa  mals.  TUa  bone  is 
wanting  in  tbe  Pan^llna ;  in  the  true  Ant-Eatera  it  doea  not  reach 
the  aygomatic  pcooeas  of  the  temporal  bone.  From  tbia  evidence  of 
the  completion  of  the  aygomatio  arob,  the  Profetsor  concludaa  that 
(So$>BUitriiim  waa  more  nearly  allied  to  tha  Armadilloes  and  Orgettro- 
p<u;  and  from  the  fonn  and  loose  condition  of  the  tympanic  bone, 
which,  through  the  care  and  attention  of  Ur.  Darwin,  vras  preaerved 
in  situ,  that  the  affinity  of  tbe  animal  waa  closer  to  Orycleroput  than 
to  the  Armadilloes :  but  the  tytopaaic  bone  of  Oryclcraims  difieta  from 
that  of  Qtomtlirriam  in  forming  part  of  tbe  circumference  of  aa 
ellipae  whoae  long  axis  is  vertical,  and  in  sending  outwards  from  ita 
anterior  part  a  convex  eminence,  which  terminatea  in  a  point  directed 
downward*  and  forwarde ;  in  Uie  distance  from  the  origin  of  the 
l^gODM  to  the  ocmpital  plane,  which  is  roUtively  greater  in  Qlono- 
Oitrvtm  thao  in  Orgdrcopru,  tbe  former  is  mora  similar  to  Mynatca- 
P^»  and  Jfonu. 

The  mtemal  autfaca  of  the  cranial  fragment  shows  that  in 
fftuotkeriuM,  aa  in  other  Braia,  the  cerebellum  must  have  been 
almost  entirely  exposed  behind  the  cerebrum,  that  tbe  latter  waa  of 
ttnall  relative  aiie,  not  exceeding  that  of  tbe  Ass ;  and  that  it  waa 
chiefly  remarkable,  u>  in  Orgeleroptu,  tbs  Ant-Eater,  and  Armadillo, 
for  the  great  development  of  tbe  olbetorr  ganglia. 

Such  are  the  leading  pnnte  on  which  tiu  eatabtishment  of  Ihii 
eitinet  genua  ii  placed.  Our  limlla  do  not  admit  of  our  following 
out  the  intanstlng  detwlt  whiob  conSnn  the  view  taken  by  Prafawir 


Owen,  and  which  tbe  reader  will  find  id  hi* 'Fonil  Mammalia,'  wpart 
ot  Iha  '  Zoology  of  the  Voyage  of  Hei  Hajetty'a  Sh:p  Beagle,  under 
tbe  command  of  Captain  Fitzroy,  RN ,  edited  and  auperintsoded  by 
Mr.  Daiwiu,  and  published  with  the  approval  of  Her  Msjesty'a 
Tressury ;'  but  we  think  it  advisable,  with  reference  to  the  succeeding 
fossil  species  described  by  the  Profeuor,  and  here  noticed,  to  give  tbe 
eoncludmg  paragraph  in  bis  paper  on  Qlmtotkirium, 

"  A  question,  says  Professor  Owen,  "  may  arise  after  paruaing  the 
preceding  evidenoe,  upon  which  the  present  fossil  is  referred  to  a 
great  Edentate  species  nearly  allied  to  the  Orydtroinu,  whether  one 
or  other  of  the  lower  jaws,  subsequently  to  be  described,  and  in  like 
manner  referrible,  from  their  dentition,  either  to  tbe  Orycteropodoid 
or  Dasypodoid  iimiliea  of  Edailata,  may  not  have  belonged  to  the 
same  apeciea  aa  does  the  present  mutilated  cranium.  I  tan  only 
answer,  that  those  jawa  were  discovered  by  Ur.  Darwin  in  a  different 
and  very  remote  locality ;  that  no  fragmenta  or  teeth  referrible  to 
them  were  found  associated  with  tbe  present  fossil ;  and  that,  as  it 
would  be  therefore  impossible  to  determine  from  the  evidtnco  we 
have  now  before  us  which  of  tbe  two  lower  jaws  should  be  associated 
with  Gloualhtrium ;  and  aa  both  may,  with  equal  if  not  greater  pro- 
bability, belong  to  a  totally  distiaot  genua,  it  appears  to  me  to  be 
preferable,  botb  id  r^ard  to  the  advantement  of  our  knowledge  of 
these  most  intaraetiiig  SdttUata  of  an  ancient  world,  as  well  aa  foi 
the  convenience  of  their  description,  to  aaaign  to  them,  for  the  present, 
distinct  generic  appellations." 

Mgloim  (Owen),  a  genus  of  Edentate  Hegatbeiioid*,  founded  on 
sotne  fosul  remaina  described  by  Dr.  Harlan  in  hia  '  Medical  and 
Physical  Researehes,'  and  referred  by  him  to  Megatonyx,  and  on  a 
mutilated  lower  jaw  and  teeth  disoovered  by  Ur.  Darwin  among  tha 
many  interesting  novelties  which  have  been  the  reault  of  that  aealoua 
natunjist's  nMarohea  in  tbe  southern  division  of  America. 

The  foasil  last  alluded  to  waa  found  in  a  bed  of  partly  oonaolidated 

Savel  at  the  base  of  the  cits'  called  Puut*  Aiti^  at  Balua  Btanca.  in 
orthem  Patagonia,  and  oonaiita  of  the  lower  jaw,  with  the  series  of 
teeth  entire  on  both  sides :  the  eitremi^  of  the  symphysis,  tbe  coro- 
Qoid  and  oondyloid  proeeesea,  and  tbe  angular  proceasof  the  left  ramua. 


Lover  Jaw  of  Utfiaian,  one.tiitL  nalonl  sue.    Ow«b 

tion  of  the  eipoaed  part  increasaa  gradually  in  the  interior  teeth 
Thia  and  the  relative  diatanoe  of  the  teeth  will  be  leen  in  tbe  following 


Eiternal  view  of  rigM  ramni  of  lower  Jaw  of  IfylaJm  (pronle),  Dii»4Utk 
nstaral  ilie. 

The  implanted  ptxt  of  each  tooth  ia  simple,  of  the  same  aize  and 
form  as  the  projecting  crown,  and  with  a  laive  conical  cavity  at  tiie 
base,  for  the  peraistent  pulp,  and  indicating  t^t  their  grow^  during 
life  was  perpetual 

Profeaaor  Owen  remorke  that  these  teeth  are  coUJ^oied,  as  in 
Brfidyput,  Megatheriim,  and  Mtgalimyx,  of  a  central  pillar  of  coaiae 
ivory,  immediately  invested  with  a  tiun  layer  of  fine  and  denie  irorv, 
and  the  whole  siurouaded  by  a  thick  coating  of  cement. 

The  exterior  surfuce  of  tbe  sympbysiB  of  the  jaw  (which  ia  com- 
pletely anchylosed)  is  characterised  by  two  oval  mammilloid  procesees, 
aitnatad  on  each  aide  of  the  middle  line,  and  about  half-way  between 
tbe  anterior  and  poaterior  extremes  of  the  symphysis.  Nearfy  1  inohea 
behind  tbe  antwior  extremity  of  tbe  above  process  is  tbe  lai^  aO' 
terior  opening  ot  the  dental  canal,  which  is  five  linea  in  diameter, 
and  sitoattd  aboat  one-tbiid  of  the  depth  of  the  ramus  of  the  jaw 
from  the  upper  marpn.    The  Profeaaor  oboaraa  that  tha  ■■■■(pi*ffiT 
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I  doei  it  must  be  about  two  feet  in  lenfth.  ('2001007  of  H.  H.  & 
Be^Ie.')  ^  ^ 

I      Satidatheriun  (Oven),   »  luge  eztinot  Edenttto  HaiimimI,aUudte 

Mtgalieriun  and  Orgcteropat. 

The  renuini  od  which  this  genoa  is  founded  inclade  the  cnmum. 

wbioh  is  uearlj  entire,  with  the  teeth,  end  part  of  tlie  oa  fajoidai  liv 

■even  oervical  vertebne,  eight  domil  aud  Sie  eacnJ  Tertobiv,  boik 

■opulte,  the  left  humenu,  ndiiu  and  uhii,  two  carpal  bonei,  aoi  la 
'  nugueal  pbslaoi  1  the  two  fsmon,  the  proximal  eztTBDoitiea  of  tba 

left  tibia  and  fibula,  and  the  left  nitragalua. 
I      Theu  bonea  were  discoTered  bj  Mr.  Darnin  at  Ponta  Alt*  ia 
I  northern  Patagoma,  and  in  the  aame  bed  of  partlv  ooiuolldatad  giani 

aa  that  wherein  the  lower  jawa  of  Toxodim  and  Mglodmt  «n«  imbeddid. 
'  All  the  partt  were  diacovered  in  their  natural  relatire  poaitioD,  iodi- 
'  catJng,  u  Hr.  Darwin  obeerrea,  that  the  aublitloral  formation  in  wtu^ 
.  thej  had  been  originally  depoaited  bad  bean  but  little  dietorbed.   Ttiii 

beach  is  covered  at  spring- tides,  aud  man;  portioai  of  the  akelctoi 

were  incnutad  with  PUutra  ;  small  marine  ahetta  were  lodged  withia 

the  crevices  of  the  bonea. 

Sufficient  of  the  crouium  remaioa  to  indicate  that  its  gAnoral  ioem 
I  resembled  an  elongated  slender  aubcompressed  cone,  beginning  behiad 
'  by  ■  Sattened  vertical  ba^e  which  expanded  alightlj  to  the  tjgouittit 

region,  and  theoce  contracted  graduallj  in  all  iu  dimenaioDi  to  tba 

ntiteiior  extremity. 


Teclb  of  ITjrbdM,  ihowlBg  the  depth  of  Uieir  lin|i1tntatIon.  Tht  ei'ltj  at 
til*  bus  o[  tlia  toolb  U  Boen  at  flgnre  a.    Twi>>tb1nl>  BIturil  ill*.    Oses. 

of  this  foramaii,  which  gives  passage  to  the  narre  and  artery  of  the 
lower  lip,  indioatee  that  Qiia  part  was  of  large  ajte ;  and  that  the  two 
■ymphjieal  procaeaea,  whioh  probably  were  mbaarTiant  to  the  attaoh- 
ment  of  large  i-atractor  ntiuolsa,  denote  that  the  moliona  of  saoh 
a  lip  were  &«a  and  eitenaire.  The  angle  of  the  jaw  ia  produced 
backward!,  and  ends  in  an  obtuae  point,  slightly  bent  upwardi ;  a 
foramen,  one-third  leaa  than  the  anterior  one,  leads  from  near  the 
commencement  of  the  dental  caoal  to  the  outer  surface  of  the  jaw,  a 
little  below  and  bshind  the  Iset  molar  tooth ;  and  this  forsmen  pre- 
senta  the  same  size  and  relative  position  on  both  udea  of  the  jaw. 
Professor  Owen  finds  no  indication  of  a  eoirespooding  foramen,  or  of 
■ymphyseal  procasaes  in  the  figure*  or  descriptions  of  the  lower  jaw 
M  the  MtgaOtervtm,  nor  in  that  of  tbe  Sloths,  Ant-Eaters,  Arrna- 
dilloaa,  or  Manises,  which  he  had  examined  with  a  view  to  this 
comparison. 

nofaasor  Owen  further  obaerrea  that  in  the  MtgaOurvnn  the 
inferior  contour  of  the  lower  jaw  la  pecoUarl;  remarkable,  aa  Cuvier 
has  observed,  for  the  convex  prominence  or  enlargement  which  is 
developed  downwarde  from  its  middle  part ;  but  in  the  Mylodm  tbe 
corresponding  convexity  is  slight,  not  exceeding  that  which  may  be 
observed  at  tbe  corresponding  part  of  the  lower  jaw  of  the  Ai  or  the 
OryclcTDptta  /  and  after  eotenng  into  fiu^her  interesting  details,  the 
Professor  oomes  to  the  oonclnmon  that  the  lower  jaw  of  the  Mylodoa 
ia  very  different  from  that  of  the  Mtgatherivm:  with  that  of  if e^ 
Imtyx  he  bad  of  course  no  means  of  comparing  It. 

"  Among  existing  Edentata^'  continues  tbe  ^nfeisor,  "  the  Mylcdon, 
In  the  form  of  the  poeterior  part  and  angle  of  the  jaw,  holds  an  Inter- 
mediate place  between  the  Ai  and  the  great  Armadillo ;  in  the  form 
of  the  anchylosed  symphTsis  of  the  lower  jaw  it  retemblea  moat 
closely  the  Unau,  or  Two-Toed  Sloth ;  but  in  the  peculiar  external 
conGguraUon  of  the  symphyus,  reaulting  from  the  munilloid  proceaaea 
above  dtacribed,  the  Mylodim  presents  a  ehonwter  which  has  not 
hitherto  been  observed  in  any  other  species  of  Brvta,  either  reoeDt 
or  foBsiL" 

Two  spetnea,  Mylodon  Harlani,  founded  on  the  fossil  deaoribed  by 
Dr.  Harlan,  and  Mj/lod»n  Dartpinii,  on  that  diaoovared  by  Hr.  Darwin, 
are  recorded  by  Professor  Owen ;  and  he  gives  the  following  admeaaure- 
menta  of  the  lower  jaw  of  the  latter  species  : — 

Inches.  UoH. 
Length  (as  far  as  complete)  .        .        ,17      6 

Extreme  width,  from  the  outside  of  one  ramoa 

to  that  of  Uie  other 9      0 

Depth  of  each  ramua 4      0 

liength  of  alveolar  series IS 

From  first  molar  to  broken  end  of  symphysis  .      6      0 

Breadth  of  symphysis 3      T 

Longitudinal  extent  of  symphysis  .  .,46 
Circumference  of  narrowest  part  of  each  ttunus  5  B 
He  further  observes  that  the  teeth  and  bones  of  Mylodoa  J>aramii, 
above  described,  exhibit  all  the  appearanoe*  and  conditions  of  those 
of  a  fuU'grown  animal,  and  that  they  present  a  marked  difference  of 
tiae  aa  compared  with  those  of  Mgiadim  Harlani,  which  must  have 
been  a  mutJi  larger  anima],  for  if  the  lower  jaw  of  the  latter  speoiae 
bean  the  some  ptoportlDn  to  Its  teeth  aa  that  of  Mylodon  Darwinii 


nciuioa  o(  akall  et  5MlidsU«rl«i,  redDced.    Owm. 

"The  Cape  Ant-Eater  (Orycltraput)"  [Aian-VABx],  aaya  Profenor 
Owen,  "of  all  EdaUata,  most  nearly  resembles  the  present  fosiil  in 
the  form  of  its  crsjiiiun,  and  next  in  thia  oompariaon  the  great  Amia- 
dlllo  {Dtuypvt  gigat.  Cur.)  may  be  cited.  [AmuciLLo.]  On  tbe 
supposition  therefore  that  the  correspondence  with  the  above  ■i-»i«tjng 
Edentali  observablB  in  tbe  parts  of  Uie  fossil  cranium  which  do  eiiat, 
was  earned  out  through  those  which  are  defective,  the  length  of  akoll 
of  the  Soelidothere  must  have  been  not  leaa  than  two  feet,  "nie 
cranium  is  singularly  amall  and  slender  in  proportioato  the  net  of 
the  skeleton,  eapedaUv  the  bulky  pelvis  and  femur,  of  whitji  booea 
the  latter  has  a  leogUi  of  17  inches  aud  a  breadth  of  not  less  tboo 
9  inches;  the  ostra^us  again  exceeds  in  bulk  that  of  the  largest 
hippopotamus  or  rtunoceroa ;  yet  the  condition  of  the  ef^pbneai 
extremities  of  the  long  bonea  proves  the  preeent  fossils  to  hare 
belonged  to  an  immature  animal.  Hence,  although  the  SoeUdathere, 
like  most  other  Edentals,  was  of  low  statare,  and,  like  the  Mtgalic- 
t-ium,  presented  a  disprapartionate  development  of  the  hinder  part% 
it  is  probable  that,  bulk  for  bulk,  it  equalled,  when  alive,  the  lar^eat 
eilatmg  pachirderms  not  proboacideaiL  There  is  no  evidence  that  it 
poaacssed  a  teaaellated  osseous  coat  of  maiL" 

Frofeaaor  Owen  gives  a  moat  minute  and  interesting  deaoription  of 
the  various  parts  of  the  cranium,  for  which  we  refer  to  his  memoir, 
remarking  ooly  that  the  most  interesting  features  in  the  region  of  the 
temporal  bone  consist  in  the  fine  oandition  of  the  tympanic  boue^ 
and  the  presence  of  a  semicircular  pit,  immediately  behind  the  tym- 
panic bone,  for  the  articulation  of  the  styloid  element  of  the  hyoid  or 
tongue  bone. 

"  In  these  pointa,"  obaerves  the  Profaaaar,  "we  trace  a  moat  tamaik- 
able  carrespandence  with  tbe  Oloasothere,  and  in  the  separate  tympa- 
nic hone  tbe  same  affinity  to  the  Oryderopui  as  has  been  alreailj 
noticed  in  the  mora  bulky  extinct  IfdentaL  7lii*  oorrespondeiKB 
natunUy  leads  to  a  speculation  u  to  the  prot»ble  generic  relatiooabip 
between  the  Qlosaothero  and  Scelidothere.  Kow  it  may  first  be 
remarked  that  tbe  styloid  articular  depreaaion  is  relatively  mnch 
larger  and  mnch  deeper  in  the  Oloasothere  than  in  the  Scrlidothere : 
in  the  farmer  ita  diameter  equala,  aa  we  have  aeen,  one  inch  ;  in  ths 
Scelidothere  it  measures  only  a  third  of  an  inch,  the  whole  cranium 
being  about  two-fifths  smaller.  If  we  turn  next  to  the  anterior  oon- 
dyioid  foramina,  which  in  the  Scelidothere  are  double  00  each  side, 
we  obtain  from  them  evidence  that  the  muscular  nervs  of  the  tongoe 
could  only  have  been  one-third  the  size  of  that  of  the  Gloesothere. 
These  proofs  of  the  superior  relntive  development  of  the  tongue  in 
the  GlosBothere  indicate  a  difference  of  habits,  and  a  modiSeatJoB 
probably  of  the  structure  of  the  locomotive  extremities;  and  when 
we  aasociate  these  deviations  from  tbe  Scelidothere  with  the  known 
difference  in  the  position  of  the  occipital  plane,  which  in  thb  Olosso- 
there  corresponds  with  that  in  the  Myrmecophaga  and  Bradyptu,  wa 
■hall  be  jostified  in  continuing  to  regard  them,  until  evidence  to 
the  oontrary  be  obtained,  ai  bdooging  to  dtatinet  fenark." 


HBQA.THKsnD& 
Tha  hoata  of  tha  cmiluni  oonneotad  with  Om  orgkn  of  bauing  and 


HmUtTOSRlIDS. 


IM 


tai  ocxudaDtal  fivoturs  of  tha  right  oa  patrosum,  decaoDitatiaB  il 
dense  and  brittlB  ttxtura,  tnd  at  the  urns  ticae  aipodag  toe  nuuuun 
iivith  part  of  its  delicata  and  beaatiful  lamioa  Bpiralii,  ff.ia  Profsuor 


Owen  oooaaiou  to  obBnrs  tl 


liiBtory  aa  ni 


«  juat  alluded  to  damODitralc^  iu 
T,  that  tile  laws  of  acoustioa  bare  Dot  changed,  and  that  the 
extinct  gianta  of  a  foimer  raoa  of  quadrupeda  wsra  endowed  with  tha 
Bame  eiqulaita  nwchaniim  for  appreoiatuig  the  vibntiona  of  touud  u 
their  ezittlng  oongsnen  enjoy  at  the  preatint  dajp. 

"  The  btun,"  nyi  Profeaaor  Owen,  "  being  regulatad  in  ita  daTelojy- 
nuDt  by  law*  analogoiu  to  than  whioh  govern  the  early  parfeetion  of 
tlie  orgta  cf  hoaring,  appean  to  have  been  relativel;  latger  in  the 
Soelidothaia  than  in  the  Qlouothero :  it  waa  OMtainly  letativalj 
longer :  tiia  fraotured  eranium  girei  ua  aiz  inohaa  of  the  antero- 
poatwior  dtameter  of  the  brain,  bat  tha  analogy  of  the  Oiyotaiopa 
irould  lead  to  tiis  infaranoa  that  it  extended  tarthar  into  the  put 
whioh  i>  broku)  awBf .  Tbaf7«*t«*ttt«iWTans  diameter  of  the  oruiial 
csvity  iafaorinahea  eight  linaa;  tUeir  dimendona  howererare  anfK- 
cient  to  ihow  that  the  brain  vai  of  vary  amall  lelatiT*  dae  ia  tha 
Soelidothare;  and  both  in  thia  raapMt  and  in  tha  lelatire  position  of 
ita  principal  maaaaa  the  brain  of  the  extinut  Edental  eloMly  aooorda 
with  the  general  chanotar  of  thia  organ  in  the  °"«*<"g  apeoiaa  of  tha 
same  order.    Wa  patoeiTe  by  the  ootoM  lidge  oontinned  obliqnely 


alao,  from  the  aama  atractare  of  the  enduiiag  parta,  that  these  periah- 
able  maaaaa  ware  not  divided,  aa  in  the  Hanu,  by  a  bony  aeptum,  but 
hj  a  membranooa  tantorlmn,  aa  In  tha  GloBMthere  and  Annadilloaa ; 
in  the  Oryctervpe,  a*  ba*  bean  before  reoiailed,  there  la  a  rtiong, 
sharp,  booy  ridge  extending  Into  each  nde  of  tiie  tentorium.  Tha 
TortioJ  diameter  of  the  oerebellum  and  medulla  oblongata  eqnala 
that  of  the  cerehmm,  and  ii  two  inchea  three  linea  :  the  tranarerae 
diameter  of  the  cerebellum  was  about  three  inchea  nine  lines ;  ita 
antaro-poateriDr  eitast  aboat  one  incli  and  a  ha]£  The  aculpturiog  of 
the  Intenial  aur&ce  of  the  cranial  cavity  beapea^  tha  high  vawuluity 
of  the  Baft  partB  wMob  it  contained,  and  there  are  evident  indicationa 
that  the  upper  and  lateral  aur&oea  of  the  brain  had  been  diapoied  in 
a  few  umple  parallel  longitudinal  convolutions.  The  two  anterior 
condyloid  foramina  have  tha  aame  relative  poaition  aa  the  single  oar- 
responding  foramen  in  the  Qlosaothere,  Orycterope,  aad  Armadillos; 
oDcl  the  inner  aur&ce  of  the  akuU  alopee  outwards  from  these  foramina 
ti>  the  inner  margin  of  the  oodpltal  condyle" 


Dnitltloii  of  SaUdolluHvm. 

«,  TmUi  of  appw  ].w  In  .Itn,  Ken  from  tboio  i  »,  U«thoflo*«rJ 
lUEe  Tin ;  n,  d,  toetb,  ibowlng  Uie  dtplh  o(  tliEir  ImpUnUtiga  iB  I 
tttir  ilmgnn  ;  «,  crown  ot  tooth.  Ken  from  ibcre.     Rtdnoad.     (Owen.) 

Tba  «in  of  the  orbit  ia  relatively  amaller  (ban  in  the  Orycterope, 
and  rtiU  leaa  than  in  the  Ant-Eatera.  "  Here  however,"  otaervea 
PrftMHT  Owen,  "  wa  have  merely 


law  which  regulatea  the  relative  aiie  of  the  eye  to  the  body  ia  the 
ManmuUia.  The  mabv  bone  doea  not  exteod  bo  far  forwardB  in  front 
of  the  orbit  aa  in  either  the  Orycterope  or  Armadillo ;  in  the  inclina- 
tion however  with  whiab  the  aides  of  the  faoe  converge  forwards  tram 
tiie  orbila,  the  Soelidothers  holds  an  intermediate  place  between  tha 
Amadillaes  and  Orycterope." 
The  Dental  Formula  of  Setlidolhcriitia  appean  to  have  been  : — 

Incisors,  H, ;  Canines,  -;  Molara,  =  18. 

0  0  i—i 

Though  the  teeth  of  Mylodon  and  StdHoth^ma  have  a  doae 
analogy  to  those  of  existing  small  InaectivorouH  Edentala,  there  is 
nothing  in  theur  structure  to  militate  Bgaiost  the  presumpUoa  that 
these  extinot  genera  were  fed  on  sacnuleut  plants,  such  as  oabboga- 
palms,  or  on  fariDacaous  vegetables,  luch  aa  large  fema.  Their  teeth 
are  wall  adapted  to  chew  vegetable  tisanas  of  moderate  flrmneaa. 
('  Zoology  of  H-SLS.  Beagla") 

M.  Lund  discovered  the  remaina  of  a  Urge  number  of  fossil  jBifentata 
in  Brazil  The  portion  of  tlie  country  examined  by  this  zealous  zoolo- 
gist is  comprised  between  the  rivers  Rio  das  Yelhas,  one  of  the  con* 
fluents  of  the  Rio  de  Son  Francisco,  and  the  Rio  Paraopeba.  Thia 
tract  form*  an  elevated  plateau  of  200D  feet  above  the  lave)  of  the  aea, 
and  ia  traversed  in  the  midst  by  a  mountain  chain  only  from  300  to 
TOO  feat  high.  The  chain  ia  formed  by  a  ■acondary  limeetona  (oalcaire 
seoondaire)  etratifled  horiiontally,  and  having  all  Uie  oboraoterB  of  t^e 
zeohstaiii  and  tha  halileii'kalksCem  of  the  Oermans  (calcaire  &  cavemea). 
It  is  entirely  riddled  with  cavenia,  and  traversed  in  all  directions  1^ 
flssurea,  the  interior  of  which  ii  mora  or  Iwb  flUed  with  a  red  eaiui 
identical  with  the  red  earth  which  forms  the  superficial  bed  ot  tba 
oouatiy.  In  tills  basin  of  the  Rio  das  Velbaa  M.  Lund  has  diseovered 
in  company  with  the  remains  ot  Fera,  Olira,  Pachydemata,  Sumi- 
nontta,  Mampiaiia,  Oheirnptem,  and  Semia,  Uie  following  nummife- 
roua  fosula,  which  seem  to  claim  attention  here  : — 
"  Family  of  Edmtata, 

"A  JfyraacopAoffa  {QloMotktrianl  Owen)  of  tha  sIm  of  an  ox 
(MymMBOpltaga  gignntta). 

"  Family  of  ^odUtUia, 

"1.  Ttroapeole*  at  Datvpti* ;  one  allied  to  i).  ocloemctiu,  and  Qu 
other  twioe  a«  large  aa  the  liTing  tpeciei; 

"2,  Semmu. 

"  3.  Eaiyoden,  a  loat  genua  of  Tatou,  or  Armadilla 

"  i.  Htterodon,  distingoishsd  ttaia  all  die  living  ArmadlUoM  by  tha 
proportion  of  ita  teeth. 

**  G.  CAJoMydaAertiun,  a  new  genua  of  Armadillo,  rapreaenting  on  a 
great  acale  the  genua  Ei^hreetat  of  Wagler  (tha  Encoubert  of  BufTon)  ; 
two  speciea,  one  of  tha  aiie  of  a  Tapir,  the  other  larger  than  a 
Rhinooeroa. 

"6.  Soplophonu  (Qlypfcdoal  Owen),  a  very  extcaordinaiT  genus^ 
whether  we  consider  the  massiva  proportions  of  the  apeciea,  their 
I  gjgantic  stmcture,  or  tha  nngulitr  oomtunation  of  diSarent  type*  of 
j  oiganiaatioa  nuuiifeitad  in  them.  Their  eharactara  neverULel^ 
approach  more  and  more  to  the  &mily  of  Slotba. 
I  "These  aingnlar  animals  were  anned  with  a  cuiraii  whioh  covered 
:  all  the  upper  parta  of  their  body,  sod  was  composed  of  small  hexagonal 
'  •cutchaons,  except  on  the  middle  of  the  body,  where  the  scntcheons 

Con  a  square  form  and  wan  arranged  in  immoveable  transvene 
ds.  Tlie  bonea  of  tha  trunk  as  wall  aa  the  hirga  boaea  of  the 
extremities  are  very  similar  to  tha  Armadilloes  (Tatnus)  and  especially 
to  those  of  the  Caohicames  [AriudilloJ  ;  but  the  bones  of  tiie  feet 
ore  so  abridged  and  the  articular  sur&cea  present  such  a  cooaidarabla 
flattening,  that  nothing  umiiar  is  to  be  seen  in  any  animal  skeleton, 
and  one  cannot  oonceiva  how  such  feet  oould  aerve  for  digging  in 
tha  earth  (creuser  la  terre) ;  the  form  of  the  teeth,  too,  iudicatat  that 
these  aingnlar  animals  could  only  have  been  nouriBbed  with  vegetable 
■nbatanoes,  and  we  must  suppose  that  they  fed  after  the  manner  of 
the  neat  Pa/Atidermaia.  However  thia  may  be,  the  Hoplophori,  of 
whieo  It  Lnnd  distinguishes  two  species,  present  this  portioularity, 
that  their  ^gomatio  arob  is  furnished  with  a  descending  branch,  a 
oharactar  r^rdsd  till  now  as  exclusively  proper  to  the  Slotba. 
These  two  apeciea  were  each  of  the  aim  of  an  ox  Fragmsnts  of  these 
akeletou  have  oboady  been  described  by  Uessn.  WaioB  and  D' Alton  of 

"  H.  Lund  baa  found  fragments  belonging  to  a  genua  appraaching 
Hofiopluma,  and  to  which  he  assigns  the  name  of  PacAytAariMn!    iSt 
proportJons  were  still  more  massiva  and  its  stature  taller. 
"  Family  of  Bradypoda, 

"M.  Lundisthnsconducted  to  tha  Bimily  of  the  Sloths,  which, 'at 
the  Antediluvian  epoch,'  played  in  these  countriae  a  very  important 
part,  whether  the  number  and  variety  of  their  forms,  or  tha  great 
aize  which  the  apadea  attained,  are  considered. 

"  The  flrat  genua  which  he  notices  is  Megalojufx.  It  is  oonnectad 
with  the  Armadilloes  (Tatous)  by  the  caseous  platea  which  protected  a 
part  of  its  body ;  but  tbeae  plates,  although  of  excessive  size,  far  from 
forming  a  continuous  cuirass  as  in  the  Tatoua,  were  separated  tram 
each  other  by  great  intarvals.  The  Mesalonyj:  exhibits  the  groata- " 
iplification  of  the  general  '  affinity  to  MegeSteriMm,  principally  in  the  structure  aad  composili 
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of  the  feel^  but  thoM  ci  tlie  poatorior  limbi  prewnt  tbe  Mme  tonkm 
M  the  feet  of  BradfpMi  iridaeti^,  althoo^  praoeeding  fimn  a  dif- 
ferant  emoMi  In  the  Ai  thii  tonion  is  prodooed  hj  the  puticalar 
mode  of  the  aiiiciihUioki  of  the  leg  with  the  asteigalae;  in  the 
MegaUmyx,  aeoordiDg  to  IL  Lund,  the  axtiealation  U  ellbcted  in  the 
ordinaiy  manner,  and  it  ia  the  caipal  surfaoe  of  thia  laat  bone  which, 
hj  its  anomalona  oonfonnation»  caiued  the  oontonion  of  all  the  lest 
of  the  foot 

"The  molan,  to  the  nmnber  of  fire  aboTO  and  four  bdow,  are 
deprived  of  roots  as  in  the  animals  of  the  order  Edentala ;  in  that 
they  diffnr  from  those  of  Meffothcrium,  which  are  described  as  baring 
tworootsL 

"The  Kegalonyxes  were  provided  with  a  tail,  which  was  exoes- 
strelT  strong  and  probably  prehensile,  and  this,  joined  to  the  oontorsion 
of  the  hind  feet  and  the  enormous  sixe  of  their  daws,  leads  to  the 
belief,  says  IL  Lund,  that  these  snima^  notwithstanding  the  enormous 
weight  of  their  body,  were  destined  to  climb,  like  their  analogues  in 
the  msent  creation. 

"llus  genus  appears  to  have  been  very  rich  in  speciesL  M.  Lund 
already  distingusnes  five ;  one  of  whidi,  M,  Owfieri,  was  of  thertature 
of  a  very  stout  ox ;  and  this  was  not  tbe  largest  species. 

"By  the  Megdonyxes  a  new  genua  {Sphcnodan),  which  was  of  the 
■ise  of  a  bog,  finds  its  place. 

"Still  nearer  to  the  Sloths  must  be  arrsnged  a  new  ffenus  which 
IL  Lund  desigDates  under  the  name  of  Cohdim,  and  which  consists  of 
one  species. 

"  Returning  to  tlie  consideration  of  the  'tiH*^"  which  he  enumerates, 
and  which  are  comprised  in  ti^e  order  BnUa,  or  Sdentata  of  Curier, 
]L  Lund  observes : — 

"  L  That  the  family  of  Ant-Eaters  properly  so  called,  that  of  the 
Tatous^  sod  that  of  tlie  Sloths^  which,  at  the  present  epoch,  are  peculiar 
to  America^  wero  also  found  at  the  preceding  epoch. 

"2.  That  then,  these  seme  families  were  exclusively  proper  to 
this  part  of  the  world,  as  they  are  at  the  present  epodi;  and  that 
tins  gives  cause  for  thinlring  that  no  species  of  these  three  fiimilies 
has  iStherto  been  found  in  the  diluvial  beds  of  the  other  parts  of 
the  world. 

"  8.  That  this  neat  order  of  the  Edentata  was  then  more  numerous 
both  in  genus  and  spedes  than  it  now  is. 

"i.  That  the  greater  part  of  these  msmmiferous  genera  which 
once  peopled  (he  country  have  disappesred. 

"  5.  That  every  species  has  been  destroyed,  two  species  only  exhibit- 
ing affinity,  but  not  perfect  identity,  with  the  living  spedes. 

"  6.  Fimdly,  that  the  animals  of  this  order  attained  at  that  epoch 
dimensions  much  greater  than  those  which  they  now  present 

"  The  (smily  of  the  Sloths  hss  now  entirely  disappeared  in  the  basin 
of  the  Rio  das  Vdhas,  whidi  is  explained  by  uie  wsnt  of  virgin  forests, 
all  this  country  bdug  occupied  by  the  form  of  vegetation  cidled  by  the 
Brazilisns  'Campos.'  It  is  probable  that  at  the  epoch  when -these 
great  animals  lived  it  wss  otherwise,  and  that  the  country  wss  then 
covered  by  immenes  forests.  Everything  leads  to  the  belief  that  they 
led  the  same  kind  of  life  as  their  analogues  of  the  present  creation, 
that  is  to  say,  that  notwithstanding  the  oolonal  proportions  of  their 
bodies,  they  sought  their  nourishment  on  trees."  ('  Comptes  Rendua') 

MEGATREliA,  Dr.  Leach's  name  for  those  species  of  Pyrgoma 
which  have  a  laige  aperture.    [Cibsifedia.] 

MEIONITB.    [SoAPOLiTE.] 

MELACOKITE,  or  ^ENOillTE.    [Coppeb.] 

MELALEUCA  (from  iiixm,  black,  and  \wk6s,  white),  a  genus  of 
Plants  belonging  to  the  natural  order  MyrtacecB,  It  has  the  calyx- 
tube  nearly  hemispherical,  the  limb  5-piatite ;  the  petals  5 ;  the 
stamens  numerous,  combined  into  5  elongated  bundles^  wtuch  alternate 
with  the  petals ;  the  anthers  incumbent ;  the  style  filiform,  the  stigma 
obtuse;  the  capsule  connate  with' and  indosed  in  the  thickened  tube 
of  the  calyx,  which  is  sessile  on  and  adnate  at  its  base  to  the  flower- 
bearing  branch,  8-celled,  many-seeded;  the  seeds  angular.  The 
spedes  are  trees  or  shrubs  with  alternate  or  opponte  entire  leaves, 
equal  at  the  base,  with  flowers  perfectlv  sessile,  or  somewhat  combined 
with  the  branch,  arranged  in  spikes  or  heads,  and  of  a  white,  yellowish, 
or  purplish  colour. 

M,  Uajuputi  (Roxburgh),  M,  minor  (Smith),  has  the  lei^ves  alternate, 
elliptic-lanceolate,  acutisb,  rather  falcate,  8-6-nerved;  tbe  flowers 
rather  distant,  in  roikes,  the  rachis  and  calices  villous.  This  is  the 
spedes  which  yields  the  chief  part  of  the  oil  brought  to  Europe 
under  the  name  of  Cajeput  Oil  It  is  a  native  of  Amboyna  and  other 
East  India  islands. 

In  its  action  on  the  human  frame  Cajeput  partidpates  in  the 
properties  of  other  volatile  oils,  and  is  rubefadent  externally,  stimu- 
hmt  and  antispasmodic  when  taken  internally.  Mixed  with  other 
ingredients  it  has  proved  a  useful  application  to  the  joints  in  rheu- 
matism and  nmilar  affections,  while  a  few  drops  of  it  have  often 
relieved  or  warded  off  slight  attacks  of  hysteria  or  epilepsy.  It  by 
no  means  realised  the  expectations  entertained  of  it  as  a  remedy  in 
spasmodic  cholera. 

M.  Uitcodendron,  White-Tree,  or  Cajeput-Tree,  has  alternate  long 
lanceolate  acuminated  falcate  3-5-nerved  leaves;  the  flower^beaiing 
branches  pendulous;  the  flowers  in  spikes  rather  dirtant,  which,  as 
well  as  the  raclus,  are  quite  glabrous.    It  is  a  native  of  the  East 


Tslsndu  and  was  at  one  time  supposed  to  yield  the  <mI  of  eom- 
u  Boxboigh  asserts  that  it  possesses  little  or  no  fragraaoe  io 
its  leaves^  and  thai  it  is  sddom  or  never  used  for  the  distillation  of 
the  oil  which  is  used  in  the  European  markets. 

Upwards  of  80  spedes  of  Mdaleuea  have  been  described,  the 
majority  of  which  are  natives  of  Australia.  Many  of  tfaena  are  fine 
plants  with  beautiful  blossoms,  and  very  dedrable  for  the  ecmaervatoiT 
or  greenhouse.  Th^  grow  wdl  in  a  mixture  of  peat,  kwrn,  and  sand, 
and  may  be  propagated  by  cnttinga,  vdueh  will  readily  take  root  if 
planted  in  a  pot  of  sand  and  placed  under  a  hand  or  bcil-glaasL 

(Undley,  Flora  Mediea;  Don,  DieUamydecmM  Piamis,) 

MELA'MPUS,  De  Montfort's  name  for  a  genua  of  Turbinated 
MoUmKa  {Conovtda  or  dmovtUtu  of  Lamarck),  placed  hj  Curier 
next  to  the  great  genus  Awieula,  and  by  M.  De  Blainville  and 
M.  Rang  under  the  Cunily  Auriculacea.  De  Blainriile  arranges  botb 
Melamput  {Oon&pula)  and  Tc/maUUa  under  Pedipa  (Adanaon). 

This  genus  has,  like  the  AwriemUe,  plaits  on  the  oolnmrila  or  pillsr 
of  the  shell,  but  the  external  lip  has  no  roU  or  bourrelet^  and  h 
findy  striated  internally.  The  general  contour  of  the  shell  ia  that  ot 
a  cone,  of  whioh  the  spire  forms  tiie  base. 

M.  eonifomii  may  be  taken  as  an  examjde. 


JTflasijmf  coiUformit,  a  little  enlarged. 

MELABCPYHUM  (from  n4xas,  black,  and  np6s,  wheat),  a  genus 
of  Plants  belonging  to  the  natural  order  Serophuiairimeig,  or  Senphm- 
lariacece.  It  has  a  tubular  4-toothed  calyx;  a  ringent  corolla;  the 
upper  lip  compressed  laterally  with  reflexed  margins ;  the  lower  lip 
furrowed,  trifid ;  the  capsule  oblong,  obliqudy  acuminate,  oompressed ; 
one  or  two  seeds  in  each  cell,  smooth.  The  spedes  are  annual  planti, 
with  oppodte  lanceolate  linear  entire  leaves,  with  opponte  usually 
secund  terminal  fiowers.  Eight  spedes  are  enumerated  by  Don,  six 
of  which  are  European  and  two  j^erican.  Of  the  six  European  four 
are  natives  of  Great  Britain. 

AT.  eridatum,  Crested  Cow-Wheat,  has  the  spikes  densdy  imbricated. 
4-dded,  and  the  bracts  heart-diaped.  It  is  a  native  of  woods  and 
thickets  in  the  eastern  counties  of  England,  and  also  generally  of  the 
norUi  and  middle  of  Europe. 

M.  arverue.  Purple  Cow-Wheat,  has  lax  conical  spikes,  and  ovate- 
lanceolate  attenuated  bracts.  The  bracts  are  of  a  purple  roee^ioloar; 
the  fiowers  yellow,  variegated  with  rose-colour  and  piuple.  It  ii  a 
native  in  fields  of  wheat  in  the  south  of  Europe,  and  is  found  in 
Qreat  Britain,  though  only  rardy,  in  Norfolk  and  the  Ide  of  Wight 

M.  pratente  has  the  flowers  axillary,  secund  in  distant  pairs;  th« 
calyx  closed;  the  upper  lip  protruded.  It  has  large  pale-yellow 
flowers.  It  is  a  native  of  Qreat  Britain,  but  not  a  conunon  plant 
There  is  one  other  British  spedes,  M.  sylvatiewnp  with  an  open  cal;x, 
and  Ups  equal  in  length.  It  is  a  rare  plant,  and  is  found  in  alpine 
woods,    m.  sylvaticum  is  the  other  Brituh  species. 

(Babmgtou,  Manual  of  Britith  Botany  ;  Don,  Diehkmydeoua  PkaUt,) 

MELANCHLOR.    [Ibon.] 

MELA'NIA,  a  genus  of  Qasteropodous  MoUutea,  placed  by  Lamarek 
in  his  family  Melanians;  by  IL  De  Blainville  in  his  family  £U^^ 
Umata  [Elufsostghata]  ;  by  Curier  in  his  order  Pectinibranckiata, 
between  the  genera  ffelieina  and  BUtoa;  and  by  M.  Rang  under  tbe 
order  last  mentioned,  and  in  the  first  family  of  it  (Turbinds  of  De 
F^ruBsac),  between  the  sub-genera  PolMdina  and  Bmoa. 


Animal  and  Shell  of  Mtlania  {Pirtna)  awita^ 
a,  operoaliioi. 

The  animal  elongated,  with  a  foot  whioh  is  ordinarily  short  and  oot 
thick;  head  proboBddiform,  suboonical,  truncated,  and  terminated 
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ViT  a  buDoU  ilit  (rbieb  ii  imall  and  longtiudlnal ;  one  ptit  of  tantwUg 
efong&ted,  Slifona,  curjing  the  ejM  on  tho  external  tide,  sometimes 
near  the  base,  eometimes  towards  oae-fourth  of  their  lengtli ;  mantle 
open,  with  festooned  edges ;  operculiim  horny,  elongated,  and  narrow, 
^rlth  an  apical  snd  paucispiral  sumujit^     (Deahajes.) 

Shell  with  an  epidennis,  of  an  oval  oblong,  ■  pointed  spire,  which 
is  often  elongated  or  turrioalated,  and  an  oTal  aperture  which  is 
widenei!  anteriorly,  and  has  a  very  sharp  edge. 

It  inlmbite  the  riven  of  womt  climates  generally,  and  of  Asia 
OHpeclally.  Species  are  also  recorded  from  Africa  aod  North  and 
South  America.  Ur.  Conrad  has  described  several  new  species  from 
the  rivers  of  Alabama. 

U.  Deahaves  thus  divides  tlie  Sfdania: — 
a.  Shell  oval  or  suh-turriculated. 
Ei.  St.  amarula. 


Uilmla  BnanTa. 

A  Shell  elongated,  turrieulBted. 

Ex.  If.  ImiKola. 
y.  Shell  with  the  inferior  sDgle  detached. 

Ex.  jr.  eatteUata. 
B.  Shell  with  a  bordered  aperture. 

El.  if.  ntlrgmata  and  M.  ivbulUiia. 


Lamarck  gives  the'  rirers  of  the  Esat  Indies,  Uadagaacar,  the 
Maoritius,  Jka,  as  the  locality  of  M.  amnmla,  the  animal  of  which, 
he  B^s,  is  very  hitler,  and  passes  for  an  excellent  remedy  for  the 
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e  apex  of  all  the  speciea  is  genetally  eroded  aa  the  animal 
advances  in  age. 

Woodward,  in  his  'UaiiaBl.'  says,  there  are  IflO  reonit  ipedea. 
The  following  are  sub-genera: — Jfefodalria,  Bowdich  ;  Fibcx,  Oken; 
CenpAofto,  Sw. ;  EeiaUinvM,  Sw. ;  Mdafiuut,  S«. ;  Melaloma,  Anthony ; 
AiKuMiu,  3ay ;  A  mnieola,  Antliany ;  and  PathyitoBM,  Qny. 

F<mil  Mtlanur.—K.  Deahayn,  in  his  '  Tables'  <L;ell,  1S33),  makes 
the  number  uf  living  speaiea  Zi,  and  the  number  of  fossil  (tertiary) 
25.  The  speciea  recorded  as  both  living  and  fossil  (tertia^)  are— 
Metmua  inquinata,  M.  inJUxa,  M.  CamboKdaii,  and  a  new  apedea 
The  habitations  allotted  to  the  living  species  of  M.  inquiaata.  It. 
infeca,  M.  OanAatedaii,  and  the  new  epecies,  are — the  Philippine 
Ues,  the  Ueditemnean,  and  the  lakes  of  Como  and  Qeneva.  M. 
laden,  Jf.  nitida,  and  M.  cotttUata  are  noticed  as  foadl  apedea  found 
in  moie  than  one  tertiary  formation.  In  the  last  edition  of  Lamarck 
(IftJS)  the  number  of  recent  species  is  3S,  and  of  thcae  M.  n^innala 
only  IS  noted  sa  occurring  in  a  foasil  state.    The  number  of  fossil 

r'es  recorded  in  this  edition  is  8,  and  of  these  H.  Deahayes  notes 
■pedM  It.  eeMiala,  if.  vmrgiiula,  ud  Jf.  Kiftda  m  not  being 
JVcIanuE,  Jf.  nilida  having  all  the  ohanoten  of  the  genus  SmHBia, 
The  other  two  H.  Daahayea  keepi  prDvisioiullT  aaMUig  the  Metania. 
Iltimia  lemiplkata,  anotber  of  tbe  aight,  be  oofkoeirM  to  ba  a  vaiie^ 
of  Jf.  lattta,  Ktd  ii  of  Djnnion  thai  it  ■hoold  Im  •xpnagcd  trom  tha 


HELATfOPSIEL  ni 

Dr.  Mantell  records  two  species  ( Jf .  udeaia  and  Jf.  eoitellata  T )  fn 
the  Blue  Clay  of  Brackleaham.  Profewor  Phillips  notes  a  Mdania  (t) 
in  the  Speeton  Clay,  and  two  species  {Jf.  Iftddinglontntu  and  Jf. 
Itriaia)  in  the  Coralline  Oolite,  Jf.  Jfeddingloneniit  and  Jf.  vitlata  in 
the  Carnbrosh,  and  Jf.  Jleddiaglonentit  and  Jf.  itriiUa  iu  the  Bath 
OoHte.  Iq  the  table  at  the  end  of  his  work  (' Geology  of  Yorkihire') 
he  records  Jfslania  stWo/a  in  the  Coralline  and  Bath  Oolite,  if .  f«I(fing- 
tonentii  in  the  Coralline  Oolite,  Combraab,  and  Inferior  Oolite,  M. 
lineata  in  the  inferior  Oolite,  and  Sf.  villala  in  the  Coralline  Oolila 
and  Cornbrash.  Dr.  Fitton  records  Mclania  SeddingUmetuit  in  the 
Oxford  Oolite  {Dorset  and  Oxford). 

HE:LANIAJ)£,  Mtlaniani,  Lamarck's  name  for  a  family  oC  fluvla- 
tile,  testaceous,  operculited  Molliaca,  breathing  water  only,  and 
belonging  to  the  order  Trachdiiioda.  The  family  consists  of  the  genera 
Stdaaia,  Mdanoptii,  and  Pirena,  according  to  Uimarck,  and  Mr.  O.  B. 
Sowerbj,  Jun.  ('ConchoIogicalManual '),  suggests  that  to  these  may 
ba  added  AncHloia  and  Paiilhaa.  M.  Deshsyes,  in  the  laat  edition  of 
Lamarck,  adds  the  genera  Eitlima  and  Rittofi  to  JfeZanui,  Mctanoptu, 
and  Pirena,  the  latter  of  which,  it  aeema,  should  be  expunged.  In 
Woodward's  'Uanual  of  the  Holluaoa'  the  Itdaiaada  indfuda  the 
genera  Melania  [HsLuita],  Falttdomiu,  and  Malati^ptil.  [HeLab< 
oma.] 

MELANITE.    raaiissT.] 

MELANOCHLORITE,  a  naUre  Chromats  of  Lead,  containing 
23'64  of  chromic  add.  It  baa  a  dark-red  colour,  with  a  brick-red 
■treak.  It  occurs  in  tabular  crystals  reticulately  arranged.  It  come* 
from  Siberia. 

HELAKOPSIS,  a  genus  of  fresh-water  Testaoeous  Turbinated 
MoUuKO,  to  which  Lamarck  assigns  a  position  among  hie  family  of 
Uelaniana  H.  De  Blainville  placee  it  in  his  family  Baionunlomaia, 
be^reen  Ceritkiiun  and  PlanaiU  ;  aod  M.  Rang,  who  indudea  in  it  the 
genus  Pirena,  tietween  Scalaria  and  Plajiaxii. 

The  genus  Jfe^onopni  was  established  by  U.  Ds  F^russac,  and  much 
difference  of  opinion  appears  to  have  existed  among  zoologiate  as  to 
its  proper  place  in  the  esries.  M.  Deshayss,  in  the  laat  edition  of 
Lamarck,  gives  it  ss  his  opinion  that  it  should  be  srranged  in  the  family 
of  Helaniane;  and  he  ot»ervesthat  if  one  oonsiden  the  loologioal  and 
eoDchological  charsctere  of  the  two  genera  ifdania  and  Jfsfanopni, 
the  conviction  that  they  should  be  united  soon  arises.  He  remarks 
that  H.  De  Fdruaaao  gave,  in  the  first  volume  of  the  '  UamcHn  of  the 
Sodety  of  Natural  History  of  Paris,'  an  interesting  account  of  tha 
animal  of  the  Mdanoptida,  wliioh  ho  Lad  observed  in  Spain  in  the 
neighbourhood  of  Seville  and  of  Valencia,  aod  that  M.  Quoj  has  since 
made  known  the  aninisl  of  Pirena  ttrtiitUii  of  Lamarck  ;  so  that  the 
meana  are  now  at  hand  for  comparing  with  exactness  the  three  prin- 
dpal  ^pea  of  ike  family  of  Helaniana,  and  of  observing  the  analogy 
of  their  zoological  characters. 

"  If,"  cnnlinues  M.  Deshayes^  "  we  have  before  us  a  great  Dumber 
of  spedea  of  Melania  and  iftlJinopiida,  living  and  fossil,  we  remolk 
a  phenomenon  entirely  aimilar  to  that  which  we  have  pointed  ont 
with  relation  to  the  genera  Bulimiu  and  A  chalina ;  ttiat  is  to  say, 
that  we  have  aaen  the  columellar  truncation  established  by  nearly 
iiieensible  degrees  from  the  moat  uncertain  commencement  to  a  notch 
as  deep  ss  that  which  marks  theBuecina.  If,  in  relying  on  the  identity 
of  the  organisation  of  the  Bulimi  and  Ackaiina,  we  have  been  able  to 
reduce  almost  to  nothing  the  value  of  the  character  of  the  columellar 
truncation,  we  are  authorised  to  employ  here  the  same  meana  for 
demonstrating  the  little  importance  which  the  truncatjon  of  the 
columella  in  uie  ^darioprida  ought  to  have  in  the  eyea  of  loologista 
as  a  ground  for  separating  them  from  the  Mclania.  Already  we  have 
explwied  ourselves  as  to  the  value  of  tha  genua  Pirena,  and  have 
ahownthnt  it  was  composed  by  Lamarck  from  heterogeneous  materials : 
on  one  side  we  Snd  true  Melania,  and  on  the  other  singular  shells, 
approximating  in  their  characters  to  cAtain  Cerilkia  which  Linneeus 
comprised  among  liis  Slrombi.  On  approximating  these  species  we 
soon  find  that  they  have  all  the  principoluharactenof  Jfelanoptii,  and 
that  tbay  do  not  in  reality  differ  from  them,  except  by  a  notch  in  the 
tight  lip,  which  notch  occuptea  in  these  species  the  place  of  the 
posterior  gutter  in  tha  buociniform  ifdanopridti.  M.  De  F^russao 
clearly  paroeived  the  relation  of  these  shells  to  the  MeUtnoftida,  ud 
joined  them  to  that  group,  leaving  in  the  genua  Pirena  only  thoaa 
whichws  actually  comprise  among  tha  Jfc^nin;  Thus  ditmembered, 
the  genua  Pireaa  should  be  expunged  from  the  Bystem." 

M,  Deshayes  observes  that  the  Mdmtopndet  inhabit  the  freah-waten 
of  the  ssuth  of  Europe,  and  particularly  those  ia  the  neighbourhood 
of  the  Mediterranean ;  and  that  they  show  themselves  abundantly  in 
a  fcaail  alata  in  the  greater  part  of  the  tertiary  beds  of  Europe.  He 
remarks  that  IL  De  F^ruaaac  has  noticed  that'among  the  fossil  species 
in  our  temperate  conntries  there  are  some  analogous  to  those  which 
live  in  much  warmer  regions— an  inteiesUng  fact,  f^m  which  he  has 
been  led  to  condude  that  the  lowering  of  tlia  temperature  had  bean 
a  suffldsnt  cause  for  the.destructjon  of  the  raoes  wbioh  ones  livid  in 
the  centre  of  France.  M.  Deehayea  itatea  that  he  had  objeotad  to 
M,  De  Ftenaaac  drawing  a  conduaion  so  general  &om  so  confined  a 
number  of  observations ;  and  he  thinks  that,  in  order  to  establish  a 
fact  ao  important  aa  t^t  of  ohangs  of  temperature  by  the  aid  of 
obasrvations  on  the  mollusca,  it  would  be  neoessai;  to  find  a  great 
collection  of  facts,  not  only  regarding  tha  fresh'Water  molluscs,  Lni 
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diD  reapectin;  tboM  yrhkb.  iohalut  tha  isa.   He  hM,  he  Mp,  ooUeeted 

thiaa  Ikata,  and  ii  thus  able  to  eatimata  approiioutiTel;  ths  tempsr- 
fttnre  proper  to  each  of  the  priaoipal  tertiary  epoohi. 

MiianoptiM,  Fdr.,  and  Pirmo,  Lun.,  hare  the  foUowuig  generie 
cbusetarB: — Aoimii!  vrllh  a  proboecidifarm  miuule  and  two  eoQ- 
traotite  tentaoula,  which  are  conical,  anauUted,  and  eaeh  with  an 
ocala tad  peduncle  at  their  eztoniiJ  bau;  foot  attached  to  the  neck, 
rety  short,  OTal,  anguUr  an  each  side  aotarioTl;;  reapiiator;  orifice  in 
tha  gutter  formed  b^  the  union  of  the  mantis  with  ths  body.  Opac- 
culum  horny,  aubepiroL 

Shell  wiui  an  epidermia,  elongated,  fuelform  or  oonioooylindrloal, 
with  a  pointed  summit ;  epire  conuatiog  of  from  fl  to  IS  whorb,  ths 
Ifurt  often  forming  two-thirds  of  the  (£ell;  aperture,  ova],  oblong; 
columella  twisted,  Bolid,  isUous,  truDOatad  at  its  base,  separated  ^nt 
the  external  bonier  by  a  sinus,  the  callosity  prolonging  itselt  on  the 
convexity  of  the  penultimate  whorl,  forming  a  gutter  backwards 
Bometimes  a  gjnua  at  the  posterior  part  ot  the  right  lip. 

a. — A  aiiigle  sinus  at  the  external  tiorder  ot  the  apertuia,  separating 
it  from  (be  columella.    (Genua  Stilanoptit,  liun.) 

Ex.  M.  prarota  (M.  lavigala.  Lam. ;  Uilania  bueciaoidea,  OUt. 
Mdanoptu  bweinoidta,  Tii.). 

Kehnopiii  prorata, 

A — Two  dUIJnot  ^oses  at  the  aztemal  border  of  the  aperture,  on. 
wbieh  Mporatas  it  from  the  oolumslla,  the  other  situated  iisar  the 
union  of  this  border  with  the  penultimate  whorL 

Ex.,  if.  atra  (Pirma  terdiralii,  Lorn.;  Stron^ui  ater,  Lino.). 

It  is  fooud  at  Madagascv, 


Poitil  Mtlanoptiikt — Mr,  O.  S.  Sowarby,  who  also  iuolodas  Uie 
geneiv  MeianopiU  and  Pirena  under  the  first  generic  appeUalion,  MVs, 
•'  We  are  not  aware  that  any  of  tha  Metano^ide*  are  marine,  for  all 
tha  recent  species  occur  either  in  rivers  or  lakes,  and  yet  most  of  the 
foaol  spedes  are  found  in  beds  that  ate  considered  by  geologlatB  (in 
this  country)  to  be  of  marine  formatioa  Wa  imow  not  what  dagiea 
of  eradit  is  to  be  given  to  Uia  asaertioo  of  a  celebrated  author,  'that 
the  gresler  number  of  the  gener*  of  tha  Ptetimiranckia  might 
fbrmariy  have  oootalned  spede*  peooliar  to  rivers  nnd  lakes  as  well 
as  to  the  les,'  hot  this  wa  do  know,  tiiat  wherever  the  fossil  Mtlanap- 
tida  are  found,  thay  an  aocompaoied  by  many  other  speoiea  of  ganan 
that  at  preseut  only  live  in  fresh -water;  and  therafoia  ws  thinr  th^ 
ought  to  be  conridaced  as  charaeteristia  of  the  fomuttion  in  whiiu 
they  oeeor." 

H.  Deahayai,  in  his  '  Tables,'  makes  the  number  of  living  spedw  ot 
Mdanoptit  ten,  of  Ibasil  spedes  (tertiary)  elavan,  and  not«s  Mekmep- 
til  bwxinoidea  {pnmm),  U.  iHfowvi,  M.  eoltUa,  M.  nodoM,  It. 
omeMiartt,  M.  meeria,  as  nwdes  oocurring  both  living  ud  foedl  (tar- 
tisiy^  He  assigns  as  habitatiDns  to  thelattM-,  *■<»,  Spain,  Qneoe, 
aod  Laybaeh.  Of  Piraui  he  m^ea  the  number  of  Uvlng  spadM 
threes  and  of  fossil  (tertiary)  two.  In  the  last  edition  of  Lamarok,!!. 
Deshayea  gives  nme  recent  specie^  and  of  thee*  be  notjoes  Jf.  miteta. 


HBLANORBHCEA.  th 

if.  pruroio,  M.  fiodata.  it.  Da/ourei,  and  Jf.  aeieiUarit  (/)  (Jf.  «»&■■ 
laiyu.  Sow.,  'Min.  Con. ),  as  oocurring  in  a  fossil  state,  ohtarriag  that 
it  is  to  be  presumed  that  the  epeeias  found  fossil  at  Dax  il  to  he 
distinguished  from  if.  Dafaurei,  which  ocours  in  a  foasil  state  ia  Uu 
Isle  of  Rhodes.  The  number  of  spaciea  which  are  foaail  only  be 
makes  seven.  The  number  of  recent  spedes  of  Piraux  ha  gives  as 
four,  but  records  none  as  foasil  only.  Under  Pirena  lerebralU  (H. 
aira)  is  a  reference  to  F^russao's  Fossil  Mtlanopiidei  pL  2,  f.  7,  kc 

Dr.  Fitton  records  three  spedes  with  a  query,  two  under  the  narno 
of  M.  oUtMiata  (1)  and  if .  triearimUa  (t),  in  the  Weald  Clay  (Dorset!, 
and  Hastings  Sand  (Sussex),  and  the  third,  withont  a  luiiie,  in  tht 
Purbeck  B^  (Bucks). 

Woodward  pye»  20  recent  ipede*  and  25  fosd.  Tha  Uttar  an  alt 
Eooena. 

HELANOBRHCEA,  a  genus  of  Planta  belonglag  to  the  natonl 
order  Anacardia^ta,  ao  called  &om  tha  brown  fluid  with  whieli  evoy 
part  of  ths  prijieipal  species  abounds  turning  black  upon  expoaote  to 

Jf.  tuilata,  bmilisrly  known  as  the  Bfannese  Vamtah-Tree,  ec 
Thertsee,  was  not  described  by  bolwiists  nnUl  dtsoovBred  bjr  Dr. 
Wallich,  and  flgurad  in  bis  splendid  work  '  Flantea  ^•f^H"^  Rwiens,' 
t.  11  and  12.  The  tadba  to  which  it  belongs  abounds  in  plants  yield- 
ing a  blackish,  acrid,  and  resinous  juice  oudfor  varnithi&g  and  other 
such  purposes,  as  the  Harking  Nut  and  the  Japan  Vftmiah-TRei 
This  tree  was  Qrat  seen  neaj'  Prome,  and  is  found  in  dLSermt  parts  ef 
Birma  and  along  the  coast  from  Tenassarim  to  Tavoy,  exteoding 
from  the  latter  in  11°  to  afi"  N.  lat,  as  Dr.  Walliah  bu  identified  it 
with  the  Kbeu  or  Yanush-Tree  of  Munipoor,  a  prinetpallty  in  Hindn- 
Btan,  bordering  on  Uie  north.eBst  frontier  dlstriots  of  SiUiat  and 
Tippera.  It  grows  sspedolly  at  Kubbu,  on  ezbensiva  valley  elevated 
about  SOO  feet  above  the  plains  of  Bengal,  and  200  milea  &om  Uk 
nesi«st  sea-shore.  There  it  sttoins  its  gresteet  size,  some,  and  those 
not  the  largest,  having  dear  stems  of  42  feet  to  the  Bnt  brandi,  with 
a  dioumference  nesr  the  ground  of  13  feet.  It  fomu  exteonve 
forests,  and  is  aasodated  with  tha  two  ttsple  timber-beea  of  conti- 
nental India,  Teak  and  Saul  {Ttctantt  grmidi*  and  iS&orea  rofaMta), 
especially  tha  latter,  and  also  with  the  gigantio  Wood-Oil  Tre^  s 
Bpedetof  Dipltroeariyiit. 

The  Thsetsea  forms  a  large  tiaa,  with  the  habit  ot  Bemttarpiu,  tti 
ahouuda  in  eveiy  part  wiUi  a  visdd  fbiruginona  jnica,  whi<A  quickly 
beoomeablaofc  t^thsaontaat  of  UteUmospbere.  Its  leaves  an  large, 
ooriaoeau^  aimnle,  veiy  entdre,  and  daeiduoos.  The  puiieles  of  flowen 
are  axUlory,  oblong;  those  of  the  &iut  simple  and  lax,  wilh  very 
large  rufous  and  finally  ferruginous  involucres.  It  sheds  its  leave*  in 
November,  and  continues  naked  until  the  month  of  Hay,  daring 
which  period  it  produces  its  fiowen  and  fruit.  Daring  the  rainy 
season,  which  laatw  for  five  months,  from  the  middle  of  May  until  the 
end  of  October,  it  is  in  full  foliage. 


NnUN  Varaltli.TrBo  (Jfafnnwrfcsa  wUsJa).    A  btsaoh  v 

At   Prome 
from    this    tree,    but  very  little    at   1 
by  hnarting  a  pointed  jomt  of  a  bamboo^  whioh  is  oloBBd  at  tb* 


rsr  UBLUTOSPEItUG^ 

other  and.  Into  woundi  nuda  in  the  trunk  and  pilBalpal  boagbt, 
irhich  are  recaOTkd  after  8t  or  48  hmis,  and  their  coDtsntt,  wUoh 
T&rely  exceed  a  quarter  of  an  omice,  emptied  into  a  baiket  mad«  of 
bAinboo  and  nttoa  pnTiotuIy  ramiahod  orer.  The  colleotinK  season 
laats  fnxn  Jaauar;  to  April  In  Its  piu^  sbile  it  is  sold  at  Frome  at 
about  it.  id.  lor  about  8|  lbs.  nToirdupois.  {WalUoli.)  Ur.  Smith, 
-vrho  was  long  ra^dent  at  Silbet,  and  was  acqualnlvd  with  Ihii  anb- 
Btanoa  in  ISIS^  atatea  that  it  ia  proourabla  in  ^reat  qoantiliea  from 
Munlpoor,  When  it  la  used  for  p»7iiig  HTeinn^  and  for  TamlshinK 
▼eaaela  dcdgned  to  contain  liquids.  The  drag,  be  sajs,  ia  conTs^ed 
-to  Silhst  for  sals  by  the  manliania,  who  ootne  down  annually  with 
liorsea  and  other  objeota  of  trade.  In  Blrms,  Dr.  Walliob  states  that 
almost  STary  article  of  household  furniture  intended  tooontaln  either 
BoUd  or  liquid  food  is  Uoquered  by  means  of  iL  The  prooess  ootudata 
Id  fint  ooatlnc  tb»  ariicle  with  a  Umt  of  pounded  oaloiiwd  bones, 
after  whioh  the  Tsmiah  ia  laid  on  thinly,  «dther  in  tta  pars  stats  or 
variously  oolonred.  The  moat  diffloull  patt  oonstita  in  tbs  drying; 
It  ia  also  mneh  emplored  in  the  process  en  gil^ng :  the  sorfaos,  being 
first  beamssred  with  tbu  rarnisb,  hss  then  the  gud  leaf  immediately 
applied  to  it.  Finally,  the  beautiful  Fall  wriUng  of  the  Birmese  on 
ivory,  palm-lMTea,  or  metal,  Is  entirely  done  with  Uiis  vaniiah  in  ita 
oatits  and  pui«  state.  Some  differeoos  of  ojonion  sxista  as  to  the 
eSects  of  this  jiiioe  on  the  homsn  frame.  Dr.  Wallioh  statea  that  it 
possesses  very  little  pongenoy,  and  ia  entirely  without  smell,  and  that 
both  Ur.  Swinton  and  himself  have  frequently  elpoaed  thedr  hands  to 
it  without  any  serioos  injury,  and  that  the  natives  nerer  eiperienoe 
any  iojurious  consequences  from  handling  its  juioe ;  but  he  has  known 

instances   where  it    hsi  — ' — '   — ^ — '-~-  — ~ — '"'' — "' — 

attended  witli  pain  and 

aiders  it  e,  very  dangerous 

been  twice  nearly  killed  by  it    i.  second  spades  of  the  genns, 

glabra,  wu  obtained  by  Dr.  Wallieh  from  TaToy.    (Wallioh,  'PI.  As. 

Rmr.,'!.,  p.  e,  t.11  and  13  i  and'Edlnb.  Joum.of  Soienos,' nil,  p.  98 


equences  from  handling  its  juioe ;  but  be  bas  Known 
t  hss  prodaced  extensiTe  erytipektous  swelliogs 
I  and  ferer.  Sir  D.  Brewster,  on  the  oontiarr,  oon- 
ogerous  drug  to  handle,  one  of  Ida  sarrants  luTiiw 
Ulled  by  it    A  second  spades  of  the  genns,  M. 


UELASTOUA.  »» 

reitloal    and   horiaontal   filaments    interlaced    together.       Sporee 
Immersed. 

BclocarjKKia. — Fnmd  filiform,  jointed.    Bporei  eitemaL 

(Baney,  BritiA  Marine  Algtf-) 

HBLAHTERITB  a  natiTe  Sulphate  of  Iron  (ffretn  Pifnol).  It 
oooura  msssiTc,  fibrous,  earthy,  and  crystalZiied.  Primsry  farm  an 
oblique  rhombic  prism.  Cleavage  panllel  to  the  primarr  plaoea 
Coltnir  green,  witii  shades  of  yellow  or  brown.  Streak  white.  Frae- 
tore  oonohoidoL  Hardness  2'0.  Brittle.  Lustre  vitreous.  Trans- 
parent translucent.  Taste  astringetit  BpeciBo  gravity  1  -81  Uflsdve 
rarietiea  amorphous;  structure  granular,  botryotdsl,  renifonn, 
stalactiUe.  It  is  formed  by  the  deoompodtton  of  iron  pyrites,  and 
is  frequent^  found  in  coal-minea  It  is  found  at  Hurlet  near  Paisley, 
and  (^psts,  Sootiaod.  The  fijlowlog  analysis  ts  by  Bsrselint : — 
Sulphuric  acid        ,        .        .        ,  .    28-8 

Protoxide  of  Iron        •       >        •       •  •    SS'T 

Water *    ...    46'* 

0B-0 

IfELANTHA'CE^,  Mdantht,  a  natnntl  order  of  poisonona  Endo- 
genoos  Plants  very  nearly  related  to  LUiacta,  from  which  Indeed 
Ihey  are  onlv  to  be  diitmgnishsd  with  oertunty  by  their  BUthera 


Dgfyintl 


ingly  in  their  appearance,  some  being  anbterranean-stemmed  herbaceous 
plants,  producing  a  few  flowers  without  their  leaves  just  above  the 
surfaoe  of  the  ground,  as  is  the  case  with  Qi^Kum;  others  forming  a 
atom  of  considerably  site  with  targe  leavoa  and  numerous  flowers. 
The  oonaequence  of  this  dififerenoe  in  their  manner  of  growth  is  a  con- 
aiderable  variation  in  the  appearance  of  the  apedsa,  but  they  are  all 
found  to  conform  to  the  cbaracters  of  Liiiacea,  with  the  difference 
above  eipldned.  Iridaeta,  to  which  they  bear  a  striking  resemblance, 
because  of  the  similarity  between  Oolehienm  and  CriKiu,  are  readily 
distingnishsd  by  Ihetr  inferior  fruit  and  triandroui  flowers. 

The  moat  Important  apecies  of  this  order  are  medical  plants,  namely, 
Oakhieum,  or  Ueadow  Sofiran,  which  is  employed  as  a  remedy  for  gout 
and  rheumaUsm  [Colohioctii]  ;  FenilrKni  miitm,  whose  acrid  poisonous 
riiiioma  is  White  Hellebore  |Tbs*tbom]  ;  Aiagnca  oficinalU  and 
Vtralnm  SabadOla,  both  of  whioh  furnish  the  seeds  called  CebadtUa, 
now  largely  consumed  in  the  preparation  of  Teratrla  [Ckbuhlla]; 
and  a  few  Hortli  American  plants  of  laai  moment.     [ToniLDU ; 


UnUi). 


MELANOSPEHUE^,  or  FUCALES  (Harvey),  the  first  sub^Oass  of 
the  cLiss  Alga.  [AloaJ  It  consists  of  plants  of  an  olive^reen  or 
olive-brown  colour.  FruatiGcutiou  monwcious  or  dioecious;  gpores 
ulire^loured,  dther  external,  or  contained  singly,  or  in  groups,  in 
proper  coaoeptacles,  each  spore  envdoped  in  a  transparect  skin 
{perapore),  simple,  or  finsllv  separating  into  sereial  sporules ;  anther^ 
idia,  or  transparent  cells,  illed  with  orang»roloured  vivadous  oor- 
posclM,  moving  by  msans  of  vibratila  dliik    It  indudes  the  foUowing 

Paeacea. — Spores  contained  in  spherical  cavltie*  immersed  in  the 
frond.    [FuOAOia.] 

Spametmaeta. — Spores  attaohedto  external  jointed  filaments,  which 
are  dtber  free  or  compacted  together  in  knob-Hke  mosses. 

Lammariaeia. — Spores  forming  indeSnite  cloud-liks  patches,  or 
eovsring  the  whole  suriooe  of  the  frond. 

I>ictyBUtta.~8piata  forming  definite  groups  (son)  on  the  suriaoa 
of  the&ond. 

aenlarta«s«— Fnmd    gartilsglnoua   or   gelatinous   composad  of 


MELASOMA.    [HiKBOMKRi.] 

HELA'SrOUA  (from  iiixat,  black,  and  ffr^fin,  a  mouth,  because  ths 
berries  when  eaten  stain  the  moutii  black},  ■  genua  of  Planli^  the  type 
of  Uie  natur^  order  Mtlmiomacat.  It  hu  the  tube  of  the  calyx  ovate, 
half-<uihoring  to  the  ovary,  densely  covered  with  acolas  or  briatlea  ■ 
the  limb  S-  rarely  S-olefl^  the  segmenta  altemaUng  with  tlw  apper 


in  MELISTOMACE^ 

dages,  both  deciduoiu  i  tbe  petals  5-6 ;  the  ttKumoB  twiaa  Uia  nnmber 
of  tbe  peleli ;  the  anthers  obloDg  linear,  a  Lttle  arched,  opening  by  a 
pore  at  Uie  apex,  ench  fumiehed  with  a  Btipe-fonnad  oomiectiTe,  which 
u  in  some  epecies  eloogated  and  in  others  ahott,  bui  alwayi  biaurioa- 
late  or  emarginate  in  froat ;  ths  bve  port  of  tbe  oiarium  oomcal  and 
bristlj:  the  style  filiform,  aamewhat  tbickeoed  at  the  apex;  the 
itigma  a  pruisose  dot ;  tha  capsule  baccate,  G-S-oelted,  opening  irre- 
gularly ;  the  seeds  eochleate.  The  epeoiea  of  this  genua  are  ahrubi), 
which  are  luuall;  covered  with  strigte.  The  Imtci  are  pettolate,  and 
either  quite  entire  or  aerrulaled.  The  flowera  are  Urge,  white,  rose- 
coloured,  or  purple. 

M.  Malabaihricttni,  Malabar  HeUatoma,  ia  a  alirabbj  phuit  with 
tetngbnal  branobea  rough  from  atrigte ;  the  leavea  ellipUo-oblong, 
obtuse  at  tha  base,  acute  at  the  apex,  quite  entire,  green  on  both  sur- 
fiuws,  and  acabrcuB  &om  strigse ;  tbe  corymbs  1-fi-flowerad ;  the  calyx 
clothed  wit^  adpramed  strigoae  scalei,  with  ovate  acute  lobea;  Uia 
connectiTes  of  the  aothers  short,  or  very  long.  It  ia  a  native  of  the 
^■t  Indies,  and  frequent  in  Uie  Indian  Arcbipelago.  Tha  leaves  of 
this  plant  are  employed  by  the  natives  where  it  grows  aa  a  remedy  ia 
dianmoB,  dyaentffly,  and  muooua  discharges. 

Between  30  and  10  apecies  of  Udattoma  have  been 'described.  They 
grow  in  the  warmer  districts  of  the  Old  and  New  World,  and  are 
found  in  South  America,  Asia,  and  A&ica.  Their  fiowen  are  vary 
handsome,  and  all  the  speoiea  ma;  be  cultivated  for  omament  Tbey 
grow  well  in  a  mixture  ofloam,  peat,  and  sand,  and  young  cuttings 
root  &eely  in  sand  in  heat  under  a  hand-glasa. 

(Lindley,  VtgeUMt  Kimgdom  i  Don,  lytdtlamydtaai  Plantt.) 

HELABTOUA'CE^,  Meladamadt,  an  extensive  natural  order  of 
PolypetalouB  Exogenous  Flania,  nearly  related  to  Myrtatat,  They 
have  opposite  ribbed  leaves  without  any  trace  of  dots ;  anthen  pro- 
longed mto  a  beak,  and  having  in  tbe  bud  their  points  curved  down- 
wards, and  inserted  into  sockets  between  the  idde  of  the  ovary  and 
that  of  tbe  calyx ;  the  ovary  itself  is  many-celled  and  many-seeded, 
and  connected  with  the  calyx  by  vertical  plates,  which  form  the  pii^ 
titions  between  the  sockela  in  which  the  antheia  are  confined.  The 
apecies  are  extremely  numerous  in  tropical  countriee,  where  they 
usually  form  bushes  or  smsJl  trees,  and  are  scarcely  known  beyond 
the  tropica,  with  the  exception  of  some  Khexias,  which  straggle  into 
Korth  America.  In  Europe  the  order  ia  unknown,  unleaa  in  gardens, 
where  many  species  are  cultivated  for  the  sake  of  their  gay  purple 
or  white  Sowers.  Some  oC  tbe  Bpeciea  bear  berries,  which  are  eatable, 
and  stun  the  mouth  a  deep  purple,  whence  their  name  Mdattonia,  or 
Uack-moutb.  Othera  are  slighUy  astringent ;  some  yield  dyea  and 
edible  fruits :  none  are  poiaonous. 


I,  a  biaiieh  or  JUitiia  ifttiaa  ;  2,  a  vartlcal  seoUon  ol  tliB  floirer ;    i, 
ealfi  J  4,  a  traiuvssa  moUod  at  the  oTorr. 

UELEAGRUIA.    [Aviodla  ;  Mallucur.] 

UELEAQRIS,  the  specific  name  of  a  species  of  Anwli-x  (Cuvier), 
genus  of  Snakes,  described  in  ths  article  Aoomtias.    By  an  error  i 
the  'R^ne  Animal'  a  wrong  figure  ia  given:  tbe  spedea  to  which 
Cuvier  refers  in  '  Seba '  is  ths  one  given  at  the  top  of  next  column. 

MELEA'QRIS.    [PAVoinDi] 

MKLES.    [Badokb.] 

HETIA  (Zoology),  Latreille's  ni 
of  Milne-Edworda,  who  baa  since  _. 

Latreille's  prior  appellation),    Thia  form  approximatea 
bnt  ba*  alao  tome  analogy  with  Awpmi. 


M.  ttnMaia.    Colour  irtiitish,  with  red  lines,     Some  hain  to  tk: 
feeb    Len^  aboat  fire  lines. 

It  inbabiti  the  tiUud  of  Haoritius. 


HE'LIA  (bo  called  from  HtA^  the  Qnek  name  of  the  Comuni 
Ash,  irtiich  one  q»ciea  of  the  ganoa  i«  thought  to  resembla  in  folii^pli 
a  genua  of  Plants  belonging  to  the  natural  order  Mdiaeea,  to  wtM 
it  has  given  its  name,  and  which  is,  like  Mtlia,  characterised  by  hiTOf 
tha  filaments  of  the  anthera  combined  into  a  tube,  with  the  ■ntbai 
seasile  within  it,  and  opening  inwards  ;  the  seeds  without  wings,  Ik 
nee  are  few  in  number,  and  chiefly  Indian ;  one  is  naturuised  in 
south  of  Europe,  and  one  ia  found  in  North  A 


the  soutl 


stngleeeeded  fruit,  ^his  Has  been  named  AtadiraeUa  tnm  thi 
Peraian  (Axad-i-Dunikht, '  tbe  excellent  tree  ').  Ita  bark  is  bitter,  ini 
considered  a  valuable  tonic  The  fieebv  part  of  the  fruit  (lika  Ihit  d 
the  olive)  vields  alflxedoil,  which  ia  bittiv,  and  oonndered  aolbel- 
mintic  and  itimnlant.  The  leaves  are  universally  used  in  India  fK 
poultioea,  and  both  the  flowers  and  seeds  are  irritating  and  stimnlut 
Aoeording  to  Dr.  Ainslie  a  kind  of  toddy  la  procured  by  fermentiiij 
the  sap  of  healthy  young  margosa-trees. 

M.  AudtiraJ:,  sometimes  called  Peraian  Ulac,  Pride  of  India,  td 
Common  Bead-Tree  (Hill  Hargoaa  by  Dr.  Ainalie),  u  sud  by  Dr.  Ru- 
burgh  to  be  a  native  of  Cbma ;  it  is  also  a  native  of  the  nortJi  °I 
India.  It  ia  much  oultivated  in  the  southern  parts  of  the  Uiut"' 
States  of  America.  It  is  called  Dek  in  the  northern  provinMi  vf 
India,  and  may  be  confounded  with  another  spades  under  the  nant 
^sectorocA  by  Avicenn^    When  in  flower  It  baa  some  miiiiililsiini  U 
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the  Lilac,  and  its  flowen  are  very  fragrant.  Tbe  benies  are  Bweetiah, 
and,  though  said  to  be  poisonous,  are  eaten  by  children  in  the  United 
States  without  inconTenienoe,  but  are  reputed  to  be  a  powerful  Yermi- 
f  uge.  The  bark  of  the  root  in  its  recent  state  has  a  bitter  nauseous 
taste,  yielding  its  virtues  to  boiling  water,  and  is  cathartic  and  emetic, 
and  oonsidered  in  the  United  States  an  efficient  anthelmintic,  and  also 
useful  in  infantile  remittents. 

M.  Bukayun  is  distinguished  by  Dr.  Boyle  from  the  West  Indian 
Jkf.  gempervireru  of  Schwans,  with  which  it  was  united  by  Dr.  Roxburgb. 
This  tree  appears  to  be  a  native  of  Persia,  though  common  throughout 
India.  It  is  called  by  the  Arabs  Ban,  and  by  the  Persians  Azad-i- 
Durukhtk  It  is  probable  therefore  that  this  may  be  one  of  the  trees 
included  under  the  Azedartwh  of  Avicenna.  The  seeds  are  bitter,  and 
considered  laxative  and  anthelmintic,  as  is  also  the  bark.  M,  iamentosa 
is  a  species  found  in  the  island  of  Penang ;  and  M,  compofita,  in  which 
are  included  both  M,  super&a  and  if.  robuikt,  is  a  species  found  in 
Mulabar  and  Mysore. 

M£LIA'C£i£,  Meliade,  a  natural  order  of  Polypetalous  Exogenous 
Plants,  distinguished  from  all  others  by  their  stamens  being  united 
into  a  complete  cup,  within  and  often  below  the  rim  of  which  the 
anthers  are  inserted.  It  consiBts  of  trees  or  shrubs  with  alternate 
often  compound  leaves,  inhabiting  all  countries  within  the  tropics, 
but  very  rare  in  colder  climates ;  Mdia  AEedarach,  or  Bead-Tree,  a 
Syidan  plant,  now  naturalised  in  the  south  of  Europe,  forming  the 
principal  exception.  [Mslia.]  In  general  the  species  are  bitter  and 
astringent,  but  they  are  sometimes  dangerously  poisonous,  acting 
violently  as  emetics  and  purgatives.  Notwithstanding  this,  the  pulpy 
fruit  of  the  Lanadi  is  esteemed  in  the  Indian  Archipelago ;  and  that 
of  Milnea  edidit  is  eaten  in  Silbet,  where  it  seems  to  resemble  the 
Litchi  and  Longan  of  China.    There  are  83  genera  and  150  species. 

ME' Lie  A,  a  genus  of  Plants  belonging  to  the  family  of  Grasses. 
It  hfts  Dearly  equal  glumes,  with  lateral  ribs  nearly  as  long  as  the 
ovate  spikelet  of  1  or  2  flowers,  rounded  on  the  back,  and  a  club-like 
rudiment  of  1  or  2  more ;  the  pales  hardening  on  the  loose  fruit ; 
the  styles  terminal.  There  are  two  British  species  of  this  genus. 
If.  unifiora  and  M.  ntUafit,  which  are  found  in  damp  shady  woods, 
^tiabiugton,  Manual  of  BriHth  Botany,) 
MKLICERTA.    [Rotipkba.] 

MELILO'TUS  (from  ficAi,  honey,  and  Afl^r^f,  lotus),  a  genus  of 
Plants  belonging  to  the  natural  order  LegwninoBO.  It  has  a  calyx 
with  5  nearly  equal  teeth,  the  keel  obtuse,  the  filaments  filiform,  the 
ovary  straight,  the  pod  subglobose  or  oblong,  1-celled,  14-seeded, 
longer  than  the  calyx;  the  petals  distinct,  deciduous.'  The  species 
are  herbaceous  plants  with  stipules  adnate  to  the  petiole,  and  trifoliate 
leaves  with  usiuJly  toothed  leaflets.  None  of  them  are  ornamental 
plants,  and  they  are  seldom  cultivated  except  in  botanical  collections. 
Two  of  the  species  are  used  as  fodder  for  animals.  Three  species  are 
found  native  in  Great  Britain. 

M,  oficinalis,  the  Common  Melilot,  has  lax  rsoemee,  with  the  corolla 
twice  as  long  as  the  calyx ;  the  wiugs,  keel,  and  standard  equal ;  the 

{>ods  ovate,  acute,  compressed,  transversely  wrinkled,  haiiy;  the 
eaflets  serrate,  truncate,  narrowly  ovate ;  the  stipules  setaceous, 
entire.  It  grows  wild  in  woods,  hedges,  and  neglected  fields.  When 
cultivated  in  a  dry  soil  and  made  into  hay  it  has  a  powerful  aromatic 
smell,  and  mixed  in  a  small  proportion  with  meadow-hay  gives  it  an 
agreeable  flavour.  This  plant  is  used  in  making  the  Swiss  cheese 
called  Schabzieger.  It  is  ground  in  a  mill,  and  mixed  with  the  curd 
into  a  kind  of  paste,  which  is  put  into  conical  moulds  and  there  dried. 
[Cheese,  in  Abts  and  Sc.  Diy.] 

M.  vulgaris  has  the  wings  and  keel  equal,  but  shorter  than  the 
standard ;  the  pods  ovate,  obtuse,  mucronate,  reticulate,  rugose,  and 
glabrous.  It  is  a  rare  plant,  and  is  found  in  sandy  and  graveUy  places 
near  the  sea. 

M,  arventii  has  the  wings  and  standard  equal,  longer  than  the  keel ; 
pods  ovate,  obtuse,  mucronate,  rounded,  and  slightly  keeled  on  the 
back,  transversely  plicate,  rugose,  glabrous.  The  flowers  are  yellowish, 
in  long  racemes.    It  is  found  in  waste  places  in  Cambridgeshire. 

M.  Me8»<menti$,  Messina  Melilot^  has  an  erect  stem,  with  obovate- 
cuneated  denticulated  leaflets;  the  stipules  broad  at  the  base,  toothed, 
linear  at  the  apex;  the  racemes  few-flowered;  the  teeth  of  the  calyx 
nearly  equal,  hardly  shorter  thui  the  tube ;  the  legume  lanceolate, 
acute,  very  much  nerved,  1-seeded ;  the  seeds  ovate,  compressed,  large, 
black,  rugged  from  dots.  This  plant  is  a  native  of  Barbary,  Sicuy, 
Piedmont,  and  the  Straits  of  Messma.  It  is  the  AonSs  of  Theophrastus, 
*  Hist  Plant,'  lib.  7,  cap  9  and  14 ;  the  Aarr^i  fifupos  of  Dioscorides, 
lib.  iv.,  cap.  171.  It  is  also  the  Jjotua  of  the  Romans  (Pliny,  xifi.  17 ; 
xxxil  21 ;  Virgil, '  iSeorgic.,'  iL  84,  and  iiL  891). 

None  of  the  species  of  this  genus  are  worth  cultivating  as  orna- 
mental plants.  They  may  be  easily  propagated  by  seeds,  which  should 
be  sown  in  the  open  border  in  spruig.    A  light  dry  soil  suits  them  best. 

(Fraas,  Synopsis/  Babington,  Manual  of  Bi'Ui$h  Botany;  Don, 
JHchlamydeous  PluiUs,) 

MELI'NA,  Schumacher's  name  for  the  genus  Pema.  [Malleacea.] 

MELIPHAGA    [Meliphaoida] 

MELIPHA'GID 22,  Honey-Suckers,  a  family  of  Tenuirostral  Birds. 
Mr.  Vigors,  in  his  paper  '  On  the  Natural  Affinities  that  connect  the 
Orders  and  Families  of  Birds'  (*Linn.  Trans.,'  vol  xv.),  thus  generally 
refers  to  the  Mdiphagidat.    "  That  extraordinary  group,  the  existence 


of  the  much  more  considerable  portion  of  which  was  unknown  to  the 
Swedish  naturalist,  for  which  there  was  consequently  no  place  in 
his  system,  occupies  a  prominent  and  important  situation  in  the 
ornithological  department  of  nature.  Chiefly  confined  to  Australasia, 
where  they  abound  in  every  variety  of  form ;  and  in  an  apparently 
inexhaustible  multitude  of  species,  they  find  a  sufficient  and  never- 
failing  support  in  the  luxuriant  vegetation  of  that  country.  There 
the  fields  are  never  without  blossom,  and  some  different  species  of 
plants,  particularly  the  species  of  Eucalyptus,  afford  a  constant  succes- 
sion of  that  food  which  is  suited  to  the  tubular  and  brush-like  structure 
of  the  tongue  in  these  birds.  Their  numbers  and  variety  seem  in 
consequence  to  be  almost  unlimited.  Like  the  Marsupial  Animals  of 
the  same  country,  a  group  to  all  appearance  equally  anomalous,  which 
contains  within  its  own  circle  representatives  of  all  the  other  groups 
of  the  Mammalia,  this  division  of  birds  comprises  every  form  which 
is  observable  among  the  families  of  the  Insessores.  From  the  power* 
fully  constructed  and  strong-billed  Corvidat  and  Orioli,  down  to  the 
slender  Merops  and  the  delicatelv  shaped  Oisinyris,  every  Insessorial 
group  has  its  analogous  type  in  wis  family.  Their  approach  to  the 
Scansorial  tribe  is  strongly  conspicuous.  The  hind  toe  of  the  greater 
portion  of  the  group  is  long,  powerful,  and  apparently  formed  for 
dimbing,  as  Mr.  Lewin  has  nointed  out  in  his  generic  description  (tf 
Mdip/taga  ('Birds  of  New  Holland').  In  this  point  of  view  they 
seem  in  Australasia  to  supply  the  place  of  the  genuine  Piei;  no  species 
of  Woodpecker,  as  far  as  I  hisve  been  able  to  ascertain,  having  hiUierto 
been  found  in  that  country.  This  strong  affinity  to  the  Scansorts  is 
preserved  by  their  forming  one  of  the  extremes  of  the  present  circle, 
which  comes  in  contact  with  that  tribe.  I  have  indeed  some  doubts 
whether,  in  consequence  of  this  affinity,  they  may  not  be  even  still 
more  intimately  united  to  that  group,  and  form  the  immediate  point 
of  junction  of  the  present  tribe  with  the  Certhiadce.  I  have  conse- 
quently entered  them  and  their  conterminous  funilies  into  the  tabular 
series  with  a  mark  of  uncertainty.  Time,  with  more  accurate  exami- 
nation of  their  manners  and  internal  economy,  will  clear  away,  it  is  to 
be  hoped,  these  and  similar  points  of  doubt  respecting  groups  so 
interesting.  The  following  fiiusts  however  aTe,  I  think,  sufficiently 
decided,  namely,  that  the  three  groups,  the  Promsropid(g,  Mdiphagidas, 
and  NeeUjkriniades,  constitute  distinct  and  prominent  divisions  in  the 
tribe^  of  which,  by  that  genei'ally  stronger  and  more  perfect  conforma- 
tion which  distinguishes  them  from  the  more  typical  families,  they 
form  the  aberrant  groups ;  that  they  are  united  among  themselves  by 
general  affinities ;  and  that  they  connect  the  tribe  on  each  side  wiw 
the  conterminous  tribes  that  approach  it,  that  is,  with  the  Scoinmnrss 
at  the  one  extreme,  and  with  the  Fitsirostres,  where  we  first  entered 
on  the  order,  at  the  other." 

Mr.  Swainson  ('  Classification  of  Birds,'  voL  L),  after  observii^  that 
he  never  had  the  opportunity  of  examining  the  tongue  of  the  African 
Sun-Birds  (OinnyndcB),  states  that  by  a  fortunate  chance  he  had 
discovered  that  the  type  among  the  Australian  Honey-Suckers  {Mdi* 
phagidoi)  which  represents  the  TrachiUdoB,  has  the  tongue  constructed 
precisely  the  same  as  in  those  birds.  **  This  brings  us,"  continues 
Mr.  Swainson,  '*  to  the  second  description  of  extensible  or  rather  of 
suctorial  tongues,  and  whidi  is  of  a  form  almost  peculiar  to  the  honey* 
suckers  of  Australia  and  its  islands.  In  these  birds  the  tongue  is  not 
nearly  so  extensible  as  in  the  Ti-ochUidcs,  being  seldom  more  than 
half  as  long  again  as  the  bill ;  nor  are  the  bones  of  the  os  hyoides 
carried  back  upon  the  skull,  as  in  the  woodpeckers  and  humming- 
birds. Neveiiheless  the  structure  appears  especially  adapted  for 
suction ;  the  form  of  the  lower  part  is  the  same  as  in  ordinary  birds, 
but  tiie  end  is  composed  of  a  great  number  of  delicate  fibres  or  fila- 
ments exactly  resembling  a  painter's  brush.  Lewin,  who  drew  and 
described  these  birds  in  their  native  region,  has  figured  the  tongue  of 
the  Warty-Faced  Honeysucker  (Mdiphaga  Phrygia)  ('  Birds  of  New 
Holland,'  pi.  4),  and  describes  the  bixd  as  sometimes  to  be  seen  '  in 
great  numbers,  constantly  flying  from  tree  to  tree  (particularly  the 
blue  gum),  feeding  among  the  blossoms  by  extracting  the  honey  with 
their  long  tongues  from  every  flower  as  they  passed.'  What  will 
sppear  sUU  more  extraordinary  to  the  scientific  naturalist  is  the  fact 
that  some  birds  of  this  Meliphagous  group  are  actually  woodpeckers,  and 
yet  retain  the  typical  structure  of  the  tongue  of  their  own  natural 
family.  The  same  observer,  speaking  of  the  blue-faced  honey-sucker, 
describes  it  as  being  'fond  of  poking  transverse  holes  in  the  bark, 
between  which  and  the  wood  it  inserts  its  long  tongue  in  search  of 
smaU  insects,  which  it  draws  out  with  great  dexterity.'  Now,  as 
Lewin  describes  this  bird  as  a  honey-sucker,  we  must  conclude,  until 
facts  prove  otherwise,  that  it  has  the  filamentous  tongue  of  the  honey- 
suckers,  but  that  it  is  used  for  the  purpose,  not  of  spearing  insects, 
but  of  catching  them  by  means  of  the  glutinous  matter  on  the  fila- 
ments, a  mode  of  capturing  its  prey  by  no  means  improbable,  provided 
the  insects  are  of  small  size.  It  must  not  be  supposed  however  that 
the  food  of  the  Mdiphagidat,  several  of  which  are  as  huge  as  a  thrush, 
and  three  or  four  much  hunger,  is  restricted,  any  more  than  that  of 
the  humming-birds,  simply  to  the  nectar  of  fiowers.  They  indeed 
feed  upon  the  honey,  but,  as  Lewin  declarei^  combined  with  the 
numerous  small  insects  lodged  in  most  of  the  flowers^  which  they 
extract  in  a  dexterous  manner  with  their  tongues,  peculiarly  formr*^ 
for  that  purpose.  It  is  dear  however,  when  we  come  to  reflect  uj* 
the  matter,  that  birds  which  are  attached  to  the  secretions  of  pr 
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mikr  trpea,  m  mn  nun;  of  tha  Mdipha^da,  can  only  mjoy  their 
foTourit*  food  for  a  oompnnitiTBly  ahort  eeMon,  that  is,  while  Uie  tno 
or  pUnt  U  Id  blonsom.  They  nrnrt  therefore  rither  feed  at  other  , 
limes  upoD  small  insects  or  upon  fruit.    The  two  Snt  haUfai  we  hare 


that  '  in  the  ninter  leaaini  tbese  \Aiia  have  been  SMm  feeding 
(weet  benr  of  the  white  cedar  in  great  numbors.' " 

Hr.  Swamson  makes  the  MAijAagida  the  firat  bumlj  of  the  tribe 
TemiroilTa ;  and  he  thua  eharacterlies  these  Hoaey-Sucken  : — KU 
the  strongest  in  thia  tribe  {Tbtulroifra),  having  the  mandible  distinotly 
notched;  feet  large,  atrong ;  the  hinder  toe  much  dsTeloped;  tongne 
eztmaible,  genentlly  ending  in  a  bunch  of  filaments. 

The  following  genera  and  aub^enen  are  placed  by  thii  aathor 
iindpT  tbs  Mdipkagida. 

ilttipkaga  (Levrin}. — Bill  modeiate  or  abort,  weak;    the  onder 
mandiblt  not  thickened;  lateral  toes  unequal ;  the  inner  the  shortest; 
tail  rounded  or  graduated;  tongue  bifid:  each  division  ending  in 
numetvna  fllamenta.    (Sir.) 
Sub-genern  ■.—Melipkaga. 

Ex.  It.  barfmla.    {'  Ois.  Dor,'  pi.  G7,  and  it.  Atulralatiaiia.) 
PlUaiU  (Sw.),  leading  to  Olyeiphtla. 

Ex.  (■  Lew.  Bds.,'  pL  fi.) 
Zanlhomiia  {Sw.) 
Ex.  Z.  Phnjgia,  SLaw  ('  ZooL  of  N.  H.,'  pL  i,  the  tennimstnl 
Ijpe). 

,  AHlh«elutr«  (Honfield  and  Vigors),  the  rasorinl  type. 
Ex.  A.  carvnevUita.  (^Ybite'B  'Voyage,'  pL  6.) 
GlyciphUa  (Siv.).  — Hahit  of  UAiphaga.  Bill  either  nborter  . 
siigbtty  longer  than  tlie  head :  the  notch  in  the  upper  mandible  tar 
TemoTcd  from  the  tip  ;  tongne  rather  shorty  terminated  by  numeroujl 
filamenta ;  the  third  and  three  fullowing  quilts  longest  and  nearly 
equal ;  lateral  toea  equal ;  tail  even.    (Sw.) 

Ei.  G.  f»lvi/itmt.    (Lewin,  'Nat  Hist.  Bi^d^•  pi  22.) 
Anthoatiia. — Habit  of   Mcliphaga.     Bill  rather  abort;    tongue  (T)j 
wings  much  rotmded:  all  the  quilU  more  or  leas  terminating  iu  points  j 
tul  foiled  ;  lateral  toea  equal ;  the  Gasirostrol  type.    (Sw.) 
Ei.  A.  eandoctphala.    ('  Mua.  Carl,"  L,  pi.  6.  ) 
ZcFrojrfoMM  (Sw.).  —  Habit   of   Cinnyrit.    Bill   remarkably    long, 
slender,  and  curved ;  tonguBretTsctils,long,bi(Qrcatad,  asinlV^ilw/ 
lateral  toes  unequal ;  tail  nearly  even  ;  the  tenoirMtral  type.  (Sw.) 
Ex.  L.  cncutlatui.    ('Ois.  Dor.,'  pL  6a) 
FtilotMnu  (Sw.). — Bill  much  Isngthened,  slightly  oarred ;  the  npper 
niBodible  dilated,  and  folding  orer  the  hue  of  the  under ;  the  mar^ni 
of  both  inflected  towards  their  tips ;  nostrils  lengthened :  the  apertun 
linear;  winn  modersto,  roonded;  the  first  qnfll  spuiiou*  r  the  four 
next  very  brood  at  their  base,  and  emai^nate  at  Uie  inner  web; 
lateral  claws  unequal ;  tail  very  long,  graduated ;  the  middle  feathers 
laxand  narrow;  the  rasorial  type.    {3w.) 

Ex.  P.  Oapmtu.    (LoValU.,  *Af.,'  vi.,  pL  287-288.) 
Manorhina  (VieilL).^Bill   short,  robust;   tiie   under  mondibls 
thickened  :  culmen  arched,  and  much  elevated  from  the  base,  con- 
siderably compreieed  ite  whole  length;  oommiiMure  ourred;  upper 
mandible  notched  near  the  tip. 

Ei.  M.  viridit.    ('lILof  Om.,'pL78.) 
&a\i-%ctutni:~Cymophtyi{GsmTii!phrim}).  (Sw.) 

Ex.  Q.  torqvaim.    (Uwin, '  Nat  Hist.  Birds/  pL  24.) 
Eidopianu  (8w.). 

Ex.  B.  bieinctv*. 
XnUmba  (Sw.). — Bill  strong,  modorato:  culmen  mucb  elevated; 
Doatrila  loi^  naked;  the  aperture  large,  oval,  and  placed  in  the 
middle  of  tbo  bill,  at  the  terminatJon  of  the  naked  membrane: 
eulmen  obttue,  convex;  frontal  feathers  smail,  compact;  hind  toe 
and  claw  very  large,  and  aa  long  ss  the  middls  too. 

Ex.  S.  tyanolit.    (Uwie,  *  Nat  Hist  Birda,'  pi.  4.) 
PkiUdon  (Cuv.). — Culmen  sharp,  carinatcd  ;  b»d  and  faoe  naked  ; 
front  vrith  an  elevated  protuberance ;  bind  toe  and  daw  shorter  than 
the  middle. 

Ex.  P.  eoTHicidatMt.  (White'a  'Voyage,'  pi.  16.) 
Mj/x&m^  (Honfield  and  Vigors).— Bill  wiUi  both  tnandiblen  very 
constdscably  curved :  the  sides  brood  and  much  eompreaaed;  tongue 
and  nostrils  s«  in  M^pkaga;  wings  lengthened:  the  third, fourth, 
and  fifth  quilla  equal ;  tail  short,  even ;  middle  toe  much  longer  than 
the  binder;  lateral  toea  equal. 

Ex.  Jf,  canf HiaZw.    (Lewin, 'Kat  Hist  Bird^' pi.  IS.) 
Hr.  Swainson  Inquires  whether  this  can  be  the  fifth  sub-genus  of 
Mdipliaffa  S  or  an  abemint  Mtlithrrplat 

Ht.  Vigors  and  Dr.  Horafield,  in  their  ■  Deecription  of  the  Australian 
Birds  in  the  Collection  of  the  Linuiean  Society,'  after  remarking  on 
the  then  (1828)  imperfect  etate  of  knowledge  with  regard  to  this 
group,  and  the  eonstant  influx  of  new  species  from  Australia  and 
the  AuBtralian  lalanda,  obaerve  that  the  then  known  species  exhibited 
Ire  prominent  modificBliona  of  form,  according  to  the  variation  chiefly 
of  the  cbaiKotersof  thebill  and  toil,  and  that  they  wiahed  to  consider 
these  types  of  form  as  aections  only  of  the  group  which  they  name 
prottsionall;  the  genus  Mitipkaga.  Vlhea  the  apecies  shoald  becobe 
more  known,  they  expreaa  their  opinions  that  the  seotiona  there  I 
Butkcd  out  might  justl;  be  considered  genera,  and  the  hl^r  gnup  be 
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denominated  SMipJtagina.  "When  thla  sub-division  tak«*  place;* 
say  our  authors  in  conclusion,  "  the  seetion  which  atanda  first  in  our 
text  may  be  considered  tbe  true  Mdipka/ja."  The  Mdipkaga  /ftta 
Ileltajidia  will  form  the  type.  It  may  he  thus  cluiracteriasd  : — Bill 
rather  slender,  subelongate ;  the  culmen  arched,  subcultiated  at  tht 
haae ;  nostrils  longitudinal,  linear,  very  narrow,  covered  above  by  a 
membrane,  and  axoeedlng  the  middle  of  the  bill  ia  length  ;  toagoi 
furnished  at  the  apex  iriUi  many  briatlea ;  winga  moderata,  ■omewhai 
roanded  ;  first  qi^l  short;  second,  third,  and  fourth  (which  last  ii 


widest  in  the  middle ;  tail  subelongate,  rounded ;  feet  rather  atroiig ; 
hnllnx  snbelonnte,  strong;  aemtoraea  smitellated. 

Jf.  tfota  BaBandia.  Hr.  Caley  says,  "  This  bird  is  most  freqneot^ 
met  with  in  the  trees  growing  in  scrubs,  where  the  dtfi^rant  apoaee 
of  BatJaia  are  found,  the  flowers  of  vrtilah,  I  have  Fcaaon  to  think. 
afford  it  a  snstenance  daring  winter.  In  the  annuner  I  have  ahot  it 
when  ancking  the  flowers  of  L^MptrwtiK»  Jlattteou.  In  tiw  •subs 
about  Paiamatta  it  Is  very  eotaiaiya.'' 


r  Kr.  Tigots    and  Dr. 

*  Tail  rounded ;  bill  rother  long  and  alender. 

M.  Nora  SoUandia,  M.  AtiilnilaMma,  and  M.  awlanspi. 
•"  Tail  roanded ;  biU  rather  shorter,  and  rather  strong. 

ilf.  miriamii,  M.  chrytotit,  ond  Jf.  Icucofu. 
•>••  Tail  equal ;  bill  rather  short,  stroog.  (Jfetililrepdu  of  Tiullot  1) 

M.  ekrfitpt,  U.  IvnvXaia,  M.  indiMiiKta,  and  M.  (pwimfrw. 
•>(>  Tail  •quo];  bill  rather  short  and  alender. 

if.  cnrdintUit. 
*****  Tail  e^ual;  bill  rather  slender  and  longer. 

M.  lanmiutrit,  and  U.fiUvifroiu. 

The  other  genera  recorded  by  Mr.  Vigor*  and  Dr.  Horafield  are— 

Myiantha  (V.  and  H.),  Anthodtam.   TVopidorAyiKAiw  (V.  and  H), 

Striculvt  (Sw.),  Mimaa  (King),  Pt^phoda  {V.  and  H.),  and  Ptmatt 

rhmtu  (Hnrsf.). 

MELISSA,  a  reference  from  arUole  HTVEHOpnoA.    [HsLnTA.] 

MELISSA  (fram  pfMmro,  o  bee),  a  genua  of  Planta  belonging  to  thi 

natiinil  order  LabUila,  or  LanviiKea,    Thia  genua  has  been  nriouslj 

dcflued  according  to  the  diflTerent  views  of  ayatemntic   bolanistf. 

Benthom,  in  his  monograph  on  the  Ldbiala,  has   referred  sboal 

SO  species  to  this  genus.      They  are  all   known  by   the  oommon 

~  of  Balms,  and  some  of  these  species  ant  described  under  CiLx- 

[A.    Thegenaa  thus  extended  hna  the  following  choracteis:— 

The  calyx  ia  tubular,  18-nerved,  uaually  striated,  bilabiate;  theoppe 

lip  generally  spreading,  tridentate ;  the  lower  lip  bifid ;  the  thiiat 

naked  or  villoos  inside ;  the  tube  of  the  ooroUa  straight  or  incnrredly 


the  lower  one  spreading,  with  fiat  lobes,  tbs  middle  lobe  usuaTly  the 
broadest,  entire  or  emarginate ;  tbe  stamens  4,  didynamoos,  sscsnding 
approximate  by  pairs  at  apex,  or  rarely  a  littls  distant,  lower  two  tlie 
longest,  the  superior  two  sometimes  sterile,  the  filament*  tootfalos, 
BDtherB  free,  2-celled,  tbe  connective  often  thickened,  the  cell*  diatintt, 
parallel,  diverging;  the  lobes  of  style  aometimea  equal,  ■ubalsla  with 
minute  terminal  atigmas;  sometimes  the  loirer  lobe  is  slongated, 
recurved,  flattened,  with  stigmatifarous  margins;  the  aohania  dry 
and  smooth.  The  specie*  ire  usually  faerbi^  sometimes  nsdeMhrubi. 
with  a  variable  infioiesoenee. 
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The  only  Bpeoiea  of  the  old  genus  Melit$a  admitted  into  the  British 
Flora  is  A.  oficinalis,  Ck)mmon  Balm.  It  has  ovate  orenato-serrate 
acute  leaves,  paler  beneath ;  the  calyx  subcampanulate,  slightly  ven- 
tricose  in  front,  distinctly  2-lipped,  the  upper  lip  flat  truncate,  with 
khree  short  broad  teeth,  the  lower  with  two  lanceolate  teeth.  This 
plant,  although  it  has  a  place  in  the  British  Flora  is  a  doubtful  native. 
In  its  recent  state  it  has  a  rough  aromatic  taste,  and  a  pleasant  lemon- 
like smelL  It  is  frequently  used  in  infusion,  under  the  name  of  Balm- 
Tree,  as  a  common  drink  in  fevers.  It  was  one  of  the  medicines 
recommended  by  Paracelsus,  but  at  the  present  day  it  is  only  used  as 
a  popular  remedy. 

(Don,  Dichlamydeoui  Piantt;  Babington,  Manual  of  BrUith  Boi€My,) 

HE'LITA  (Leach),  a  genus  of  Amphipodous  Onutacea,  generally 
found  beneath  stones  on  the  sea-shores. 

Af.  palmata  {Cancer  pet/nM^ia,  Montagu).  Ck>loar  blackish ;  (mtonnso 
and  feet  annulated  with  pale  grayish. 


IftiUa  pahiata,  enlarged. 

MRLIT.EA.    [AcALEPHJi;  Poltfiteba.] 

MELITHREPTA.    [(^mtbioa] 

MELITOPHILL    [Scababjeida] 

MKLITTA  (Kirby),  a^name  for  a  genus  of  Insects  belonging  to  the 
order  Hymtnoptera,  and  to  the  tribe  Mdlifcra  of  Latreille.  The  genus 
as  originally  constituted  by  Kirby  embraced  all  the  Honey  Bees  known 
at  that  tim&  This  genus  is  now  split  up  into  numerous  smaller  ones. 
Leach  divides  the  MeUifera  into  two  families,  Andrenidos  and 
CkrysididcB, 


following  genera : — 

16.  Epeoiui, 

16.  Nomada, 

17.  CheUoxys. 

18.  MeUcla, 

19.  AnUiidium, 

20.  Ileriadet. 

21.  ChdoHoma. 

22.  Buetra, 

23.  Saropada, 

24.  Antkophora. 

25.  Apaikut. 

26.  Bomhui, 

27.  Apit. 


4.  Htdyckrwn. 
fi.  Elamput, 


The  ANOBSNiDiE  include  the 

1.  CdUUt. 
%  Protopii, 
8.  Sphecodu. 
4.  fftUidus, 
6,  Andrena, 

6.  CUma, 

7.  Macropig, 

8.  Panurgui. 

9.  Jkuypoda. 

10.  MegaekUe. 

11.  OtmitL 

12.  Anikoeopa. 
Id.  Sielit. 
14.  Ammobaki. 

The  CnBTBiDiD^^ 

1.  Cleptes, 

2.  Ckrytig. 
8.  EachravM. 

{BrUiih  Muieutn  Catalogue^  ffymenopienk) 

MELITTIS,  a  genus  of  Plants  belonging  to  the  natural  order 
LabicUce,  It  has  anthers  approaching  in  pairs  and  formins;  a  cross 
bursting  longitudinally.  The  upper  lip  of  the  corolla  flat,  entire, 
straight;  lower  lip  with  8  rounded  nearly  equal  lobes;  calyx  mem- 
branous, bell-shaped,  ample,  variously  lobed. 

M,  MdiMCphytlumf  Bastard  Balm,  has  oblong,  ovate,  or  slightly 
cordate  leaved.  The  upper  lip  of  the  calyx  with  2  or  8  teeth ;  flowers 
purple,  with  a  white  mai'giu,  or  variegated  in  different  ways,  laige. 
Stem  1  or  2  feet  high.  if.  grandifiora  (Smith)  is  only  a  slight  variety. 
They  are  both  found  in  woods  in  the  south  of  England. 

(Babington,  Manual  ofBi-itisJi  Botany.) 

MELIZO'PHILUB.    [Mkruliojb;  Sylviada] 

MELLILITE.    [Scapolitk.] 

MELLITE,  or  Hofney-Stone^  a  Mineral,  consisting  of  Ifellate  of 
Alumina.  It  is  found  in  Prussia  and  Austrixk  It  occurs  in  square 
octahedrons,  looking  like  a  honey-yellow  reain,  and  may  be  cut  with 
a  knife. 

MELLIYORA.    [Ubsidjl] 

MELO  (Broderip),  a  sub-genus  of  VoliOa.    [Yoluta.] 

MELOBE'SIA.    [Coballinacbjl] 

MELOCACTUS.    [Cactaceje.] 

MELOGRINITEa    [Enobinitesl] 

MELOCRrNTJS,  a  genus  of  OrinouUa,  employed  by  Goldfas8,in  his 
'  Petrifscta  EnxopesB'  for  some  fossils  of  the  Transition  Limestone. 
[Encbihitb.] 

ME'LOE.  The  Linniean  genus  Meloe  included  the  several  genera 
of  Heteromerous  CoUoptera  now  forming  the  family  CantharidcBf 
interesting  on  account  of  its  including  those  beetles  known  under  the 
name  of  'blistering  flies/  and  employed  in  mediciae.    [CAlTTHABiDiB.] 


The  term  Mdoe  is  now  restricted  to  the  Apterous  OantharidcB,  and  the 
species  are  all  beetles  with  large  and  swollen  bodies,  and  short  oval  elytra, 
lapping  over  each  other  at  the  base  of  the  suture.  They  are  slugjisU 
creatures  and  feed  on  various  plants,  especially  the  species  of  Banun- 
culiu.  When  alarmed  they  emit  from  the  articulations  of  their  legs 
an  oily,  yellow,  or  reddish  liquid.  Latreille  maintained  that  this 
insect  was  the  BuprestU  of  the  ancients,  to  which  noxious  qualities 
were  attributed.  (Sea  his  paper  on  the  subject  in  the  12th  volume  of 
the  '  M^moires  du  Museum  d'Hist  Naturelle.')  The  nature  of  the 
larva  of  tha  Mdoe  has  been  a  subject  of  considerable  discussion 
among  entomologists,  having  been  supposed  to  be  a  minute,  active, 
parasitic  animal  found  on  bees  and  flies.  Most  entomologists  have 
held  this  view  since  the  time  of  Linnaus,  but  the  observations  of 
GeofFi'oy,  Newport,  and  Westwood,go  far  to  prove  that  it  is  amistakei 
and  that  there  is  no  anomaly  in  the  case. 

MELOLO'NTHID^,  a  family  of  Coleopterous  Insects  of  the 
section  LameUieornet,  and  sub-section  Phyllophagi  This  family,  of 
which  the  Common  Cockchafer  {Mdolontha  vulgarii)  is  an  example, 
may  be  thus  characterised : — Labrum  transverse,  and  in  most  instances 
deeply  cleft  in  the  middle ;  mentum  as  long  as  broad,  or  with  the 
length  exceeding  the  breadth;  sometimes  nearly  heart-shaped,  and 
sometimes  square ;  the  anterior  margin  either  straight  or  notched  in 
the  middle,  but  without  any  projecting  process  or  tooth ;  mandibles 
stroQg  and  homy,  and  having  at  most  but  a  single  membranous 
appendage,  which  is  situated  iu  a  concavity  on  the  inner  margin ;  the 
apex  truncated,  and  having  two  or  three  dcnticulations ;  maxillss 
generally  homy,  and  armed  in  most  cases  with  Ave  or  six  denticula- 
tions ;  antemun  usually  with  more  than  three  lamellated  joints ;  all 
the  tarsi  terminated  by  two  claws,  which  are  usually  furnished  with 
a  spine  on  the  under  side  near  the  base^  and  sometimes  divided  at 
the  apex. 

The  family  Mdolonthidm  consists  of  three  genera:  MdolonihA, 
Rhizotrogtu,  and  Serica,  and  some  sub-genora  of  minor  importance. 
Species  of  this  family  are  found  in  all  parts  of  the  world.  In  the 
genvia  Mdolontha  the  antenna  are  10-joinbed;  the  terminal  5,  6,  or 
7  joints  are  lamellated,  and  form  a  laige  fim-like  appendage ;  in  the 
females  the  lamellated  joints  form  a  smaller  club  than  in  the  males, 
owing  to  their  smaller  size,  and  also  to  a  decrease  in  their  number, 
their  being  6,  5,  or  4 ;  the  labmm  is  deeply  deft  on  its  lower  margin; 
the  daws  of  the  tarsi  are  furnished  with  a  spine  on  the  under  aide 
near  the  base ;  the  abdomen  in  the  nude  sex  often  terminates  in  a 
homy  pointed  process. 

Two  species  of  this  genus  are  found  in  England,  the  Common  Cobk- 
ohafer,  M.  vulgaris,  Fab.,  of  which  there  is  a  figure  iu  the  article 
CoLBOFCSBA,  and  the  M,  fulh,  a  large  species  nearly  an  inch  and  a 
half  in  length,  and  which  is  of  a  blackish- brown  colour,  with  irregular 
white  markiugs.  This  beautiful  insect  is  common  in  some  parts  of 
the  0>ntinent,  but  rare  in  this  country,  and  has  been  found  chiefly  in 
the  neighbourhood  of  Deal 

The  genus  Bhizotrogua  differs  from  MdoUmiha  chiefly  in  having  but 
three  lamelk^ted  joints  to  the  antemus,  which  are  9-jointed. 

B,  ioUtitialit,  an  insect  which  makes  its  appearance  in  the  month  of 
June,  and  often  occurs  in  great  abundance  in  some  parts  of  this 
country ;  it  very  dosely  resembles  the  Common  CockduZfer,  but  is  of 
a  smaller  size,  nariHiwer  form,  and  paler  colour. 

In  the  species  of  Bhitoirogua,  as  iu  Mdohntha,  the  daws  of  the 
tarsi  are  furnished  with  a  spine  on  the  under  side  at  their  base ;  but 
in  the  next  genus,  Serieat  the  claws  of  all  the  tarsi  are  divided  at 
the  apex ;  the  body  is  of  a  convex  ovate  form,  generally  has  a  silk- 
like appearance,  and  changes  in  hue  according  with  a  change  in  the 
direction  of  the  light. 

S.  brunnea,  a  common  insect  in  England,  as  well  as  in  various  parts 
of  the  Continent^  is  about  three-eighths  oi  an  inch  in  length,  and  of 
a  uniform  pale-brown  colour ;  the  elytra  are  rather  deeply  striated, 
and,  as  well  as  the  thorax,  thickly  punctured. 

S,  I'uricola,  another  British  species  of  the  present  genus,  is  of  a  black 
colour;  the  elytra  are  reddish-brown,  and  have  the  suture  and  outer 
margin  black.  This  is  a  smaller  insect  than  the  last  (being  about  three- 
twelfths  of  an  inch  in  length),  and  of  a  shorter  and  more  rounded 
form :  it  also  differs  in  having  the  palpi  obtusdy  terminated,  and  not 
acute,  as  in  <S1  brunnea.  This  difference  in  the  form  of  the  palpi  is 
considered  by  many  authors  of  sufficient  importance  to  separate  the 
two  insects  genericdly,  and  by  these  authors  th^  S.  ruricola  is  placed 
in  the  genus  Omaloplia. 

The  genus  Serica  is  found  in  all  the  quarters  of  the  globe,  and  in 
M.  Dejean's  '  Catalogue  des  Coldopt^res '  there  are  60  spedes 
enumerated. 

In  addition  to  the  foregoing  three  groups,  which  appear  to  constitute 
the  more  typical  Mdohnthidce,  Latreille  places  in  this  family  the 
following  six  genera : — 

Datyiu  (LepeL  and  Serv.).— This  genus  contains  but  few  species, 
and  appears  to  be  confined  to  Brazil :  they  have  the  daws  of  the  two 
anterior  tarsi  bifid,  and  those  of  the  other  tarsi  entire. 

Macrodactylu$  (Latreille). — In  this  genus  all  the  joints  of  the  tarsi 
are  alike  in  both  sexes,  and  all  the  claws  are  bifid ;  the  legs  are  very 
long,  and  the  body  is  of  an  elongated  and  slender  form :  the  thorax 
is  narrower  than  the  elytra,  and  is  contracted  both  anteriorly  and 
posteriorly. 
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M,  iuUpinont,  a  common  inteet  in  some  parts  of  North  America^ 
ifl  about  three^iglitlui  of  an  inch  in  length ;  the  head  and  thorax  are 
black,  but  covered  with  minute  yellow  Bcalee ;  the  elytra  are  of  a 
yeUowish  brown-colour,  also  covered  with  yellow  scales ;  the  under 
parts  of  the  body  are  nearly  white,  owing  to  the  dense  clothing  of 
scales  withwMeh  they  are  furnished;  the  legs  are  deep-yellow,  and 
the  tarsi  are  black.  About  seven  other  species  of  the  present  genus 
are  Imown,  nearly  all  of  which  inhabit  South  America. 

Diphucepkcda  (Dejean). — The  species  of  this  genus  are  confined  to 
Austoalia.    [Difhuobphala.] 

Pleetrit  (Lepel.  and  Serv.). — The  claws  of  the  intermediate  tarsi 
unequal  in  size ;  the  lazver  of  these  two  pairs  of  claws  are  bifid,  and 
all  me  claws  of  the  remaining  tarsi  are  also  bifid.  Twelve  species  are 
known;  they  inhabit  BnudL 

Ceratpis  (LepeL  and  Serv.) — The  species  of  this  genus,  all  of  which 
inhabit  Brazil,  may  be  distinguished  by  having  two  smaU  notches  near 
the  middle  of  the  hinder  margin  of  the  thorax ;  the  space  between 
the  notches  is  received  into  a  notch  in  the  scutellum.  The  antennse 
are  10-jointed :  the  daws  of  all  the  tarsi,  with  the  exception  of  the 
anterior  pair,  are  unequal ;  the  larger  claw  of  the  intermediate  tand 
is  entire  in  the  male  sex,  the  other  claws  are  bifid.  In  the  females  all 
the  daws  are  bifid.  The  body  is  covered  with  minute  scales,  and  is  of 
an  elongated  form. 

Areoda  (Leach).  —  Antennie  10-jointed;  sternum  produced  an- 
teriorly; the  claws  of  the  tatsi  unequal  in  the  male  sex,  and  equal  in 
the  females.  The  laiger  claws  of  the  males  are  bifid.  The  basal  joints 
of  the  tarsi  are  shorty  and  the  terminal  joint  is  very  large,  and  grooved 
beneath.  These  insects  are  of  lax^  size,  and  adorned  with  brilliant 
colours.  In  the  form  of  the  sternum,  and  structure  of  the  tarsi  and 
daws,  they  depart  from  the  true  Mdolonthidoe,  and  evince  an  affinity 
to  the  RutdidcB  and  Anoplognathi,  where,  as  in  ^e  present  genus,  the 
species  have  the  power  of  folding  the  daws  badcwards  against  the 
under  side  of  the  terminal  joint  of  the  tarsus  (like  the  dosing  of  the 
blade  of  a  penknife) ;  and  when  thus  closed  the  point  of  the  laz^ger 
daws  is  lodged  between  the  penultimate  and  antepenultimate  joints 
of  the  tarsi 

A.  lanigera,  a  common  species  in  some  parts  of  North  America,  is 
rather  more  than  three-fourths  of  an  inch  in  length,  of  an  oval  form, 
and  pale  yellow-colour,  with  green  reflections :  the  under  parts  of 
the  body  are  of  a  dark  green-colour,  and  thickly  furnished  with 
white  hurs. 

There  are  six  other  known  spedes  of  this  genus :  one  is  found  in 
Quadaloupe^  and  the  remainder  inhabit  South  America. 

MELON.  jrCuouMiB.] 

MELOTHuS  (Swainson),  a  sub-genus  of  LepUmyx  (Sw.).  It  is  thus 
characterised : — General  structure  of  Fnngillaria,  but  the  upper  man- 
dible is  notched  near  its  tip.  Hinder  claw  lengthened,  but  ralher 
shorter  than  its  toe.  Lateral  toes  equal.  Tail  even.  Head  crested. 
Tertials  not  lengthened.  (Sw.) — Ex.  M,  erythropterus.  ('  111.  of  Om.,' 
pL  182.)     rFRINaiLLIDA.1 

MELOSIBEiS:,  a  family  ot  DiaUmaceoB,  formed  by  Eiitring.  The 
species  are  striated,  not  having  a  central  opening  on  the  secondary 
side.  The  strise  are  interrupt^  in  the  median  line.  It  includes  the 
genera  OallumeUa,  Mdorirct,  Podotira,  and  others.  Meneghini,  in  his 
'  Natural  History  of  Diatomese,'  makes  the  following  critical  remarks 
on  this  group : — 

"  The  MiioHra  in  general  may  be  regarded  as  polypariform  associa- 
tions of  CfydoUUcB,  and  the  comparison  prevails  prindpally  in  the  second 
sub-genus.  The  distinction  of  the  two  sub-genera  is  also  proposed  by 
Hasflall  {Spkcerophoraf  Mdo»eira) ;  but  it  is  to  KUtzing  we  are  indebted 
for  establishing  it  upon  the  important  character  of  the  carina,  whidi 
occurs  only  in  the  flnt  two  spedes  (M.  taHnOf  M,  nummuloidet),  a  cha- 
racter on  whose  organographic  value  we  cannot  decide  anyti^ng,  but 
which  merits  some  consideration  in  a  morphological  point  of  view : 
for  that  projecting  ring  bounds  the  lateral  surfaces;  whilst  in  the 
other  species,  with  sides  more  or  less  convex,  these  are  continuous, 
as  it  were,  with  the  primary  surfaces.  In  dl  tiie  spedes  we  may 
notice  the  double  furrow  which  forms  a  ring  connecting  the  body  of 
each  individual  laterally  to  the  interstitial  ring;  this  furrow  or  canal 
presents  apertures  disposed  in  a  regular  manner.  Eiitzing  believes 
these  supposed  apertures  to  be  sections  of  the  canals  themselves,  that 
is,  portions  of  them  seen  in  projection.  This  opinion  is  the  only  one 
consistent  with  the  fact  that  the  filament  being  cylindrical,  and  there- 
fore presenting  itself  indifierently  on  every  side,  these  apparent  aper- 
tures are  always  seen  arranged  near  the  margin.  Ehrenberg's  assertion 
that  they  are  more  numerous  in  some  species,  does  not  seem  to  be 
confirmed.  This  appearance  is  still  more  complicated,  inasmuch  as 
these  fine  tubular  canals  project  from  the  internal  surface  of  the 
shield,^  and  a  slight  furrow  externally  corresponds  with  tiiem.  This 
condition  is  evident  in  Mdonra  dittans,  in  wluch,  owing  to  the  greater 
depth  of  the  f\irrow,  the  apparent  perforations  remain  separated  from 
the  margin.  The  interstitial  ring  presents  peculiarities  of  which  we 
have  no  instance  in  the  preceding  genera.  Its  tenuity  and  the  great 
variety  of  its  extension  are  importiuit  characters.  But  here  we  must 
add  the  very  important  one  of  the  changes  it  underfcoee  during 
observation.  It  is  not  uncommon  to  see  the  two  halves  of  the  articu- 
lation separata  themsdves  slowly,  and  enlarge  at  the  same  time  with 
the  ring.    This  hat  is  not  deddve  in  respect  to  the  great  question  of  I 


the  animal  nature  of  these  beings;  for  it  is  not  sabject  to  a  saW 
quent  contraction,  and  because  in  plants  we  have  tiie  analogj  d 
SpirogyrcB,  in  which,  on  the  rupture  of  the  outer  tube,  the  extrec&iaa 
of  the  articulation,  which  were  inflected  like  the  finger  of  a  gbn^ 
expand  themselves  as  if  by  dasticitv ;  but  many  facts  ocmtroTett  t^i 
inference.  In  support  of  the  opposite  opinion  is  the  fiitiqamt  txhip 
ment  of  a  particular  articulation,  in  a  manner  similar  to  that  of  tk 
(Edogonia,  But  Hassall  justly  observes,  'for  this  endochrome  . .. 
never  becomes  condensed  into  a  distinct  organ  or  aporangiiim,'  Fcr 
this  reason,  the  resemblance  is  reduced  to  a  mere  appearancei  As  t^ 
this  supposed  endochrome,  proofs  are  certainly  wanting  that  it  is  e 
ovary,  as  Ehrenberg  supposes ;  but  they  are  also  wanting  to  show  t^ 
it  consists  of  gum,  starch,  or  chlorophyll,  which  would  be  neoesmj 
were  it  a  gonimic  substuioe,  as  advanced  by  Kiitzing ;  and  ana^ 
even  Is  wanting,  for  we  do  not  see  in  any  Alga  a  similar  dlspoai^oi  vi 
the  intemd  substance.  The  often-quoted  resemblance  to  the  Cbt- 
fervcB  cannot  even  be  deemed  apparent ;  for  in  no  Confervw  axe  di^ba 
spherules  met  so  regularly,  or  disposed  so  symmetrically;  Dmag 
dedccation  it  happens  in  the  marine  spedes,  as  in  the  PodonrcB  alread; 
described,  that  the  internal  substance  adheres  to  the  inner  waU  in  t2» 
form  of  oily  globules  surrounded  by  a  distinct  transpareot  margjfi, 
and  compressed  one  against  another  in  the  form  of  regular  polygooL 
Ehrenberg  also  speaks  of  diaphanous  vedoular  spaces,  which  he  r^anii 
as  stomachs.  Eiitzing  enumerates,  figures,  and  dasoribea  nineteen 
species,  marine,  freshwater,  and  fosdl,  besides  the  four  doabtfnl  €3» 
placed  at  the  end,  and  the  famous  Faruginea  (if.  otiAnscea^  Bal&)^ 
which  he  proves  not  to  belong  to  the  class  of  DitUomecB, 

**  We  shall  find,  as  a  character  common  to  them  all,  the  drciiUr 
figure  of  the  vertical  section  parallel  to  the  lateral  sux&oes;  a  t^ane- 
ter  which,  as  well  as  the  other,  of  a  radiated  disposition  of  tlie  stoic 
upon  the  lateral  surfiioes,  we  shall  find  repeated  in  the  family  of 
CoscinodUcece,  which,  having  the  shield  of  a  cellular  Btructuze,  beloag 
to  the  tribe  of  Areolatce.  Perhaps  we  may  suspect  some  Mdtmrs 
(svlcata^  decussaia^  liraia)  to  be  furnished  with  the  same  orgazue 
condition,  and  hence  arises  a  fresh  doubt  respecting  the  sysAeotttis 
value  that  has  been  ascribed  to  it 

**  In  general  we  may  also  say,  that  in  the  MdoiirecB  the  deveIopm«it 
of  the  lateral  surfiMcs  prevails  over  that  of  the  primary  onea,  whieb 
we  find  finally  to  disappear  in  certain  genera  (Pyxidicula,  Podonra\ 
as  wdl  as  m  some  spedes  of  Mdokra  (varians,  oriekakea),  the 
increased  length  of  the  articulations  involving  the  correspcnidiag 
devdopment  of  the  primary  surfiices :  and  it  is  to  be  oboerved,  that 
although  in  this  family  the  primary  surfaces  differ  precisely  as  moeh 
in  form  as  they  do  in  the  three  preceding  ones,  yet  we  find  in  these 
the  same  organic  character  as  m  the  greater  number  of  the  other 
genera,  namely,  the  presence  of  longitudinal  furrows  or  canals.  I1» 
separation  of  one  lateral  surface  or  valve  from  the  other,  with  tlu 
consequent  dilatation  of  superfides^  which  the  primary  anrfaoee  exhibit 
before  the  duplication  takes  place  (though  verified  to  some  degree  ia 
other  generic  yet  in  the  MeUiirce  better  than  elsewhere),  preaeatB  aa 
undeniable  analogy  with  the  reduplication  of  JknuiaieoB,  whidt 
Br^bisson  distinguishes  from  the  deduplication  of  JHaiomeee.  The 
particular  disposition  of  the  internal  substance,  the  currents  or  mueaus 
threads  radiating  from  a  centre,  the  enlargement  of  some  articulatioi}% 
and  the  dilatation  of  the  interstitial  ring,  are  isolated  facts,  which 
however  merit  particular  attention  in  the  paucity  of  our  knowledge.* 

[DlATOMACSJS.] 

ME'LYRIS,  a  genus  of  Coleopterous  Insects  established  by  Fabci- 
duB  for  the  reception  of  certain  spedes  of  tfab  Linnsean  genera 
Caniharia  and  Xhrtnestet,  It  belongn  to  the  fumily  Serricoma  ot 
Latreille,  and  constitutes  the  type  of  the  family  Mdynda,  The 
MdyridcB  are  active  and  often  gaily-coloured  little  beetles,  usually 
found  on  flowers,  which  they  frequent  for  the  purpose  of  preying  oa 
other  insects.  They  have  soft,  oblong,  or  ovate  depressed  bodias; 
short  filiform  pointed  palpi;  exserted  heads;  dentated  mandibles; 
and  usually  filiform  ana  serrated  antennae.  Some  of  the  spedes  of 
Mdlachitu,  a  genus  of  MdyridcB  found  in  Britain,  are  furnished  with 
red  bladder-like  appendages  at  the  anterior  angles  of  the  thorax  and 
base  of  the  abdomen,  capable  of  being  contrad»d  or  dilated  at  the 
will  of  the  insect,  and  usually  eidiibited  when  it  is  alarmed. 
Mr.  Westwood  regurds  these  bodies  as  portions  of  an  apparatus  for 
emitting  an  offensive  effluvium,  and  Curtis  as  means  of  enabling  the 
insect  to  increase  or  decrease  its  gravity  during  flight  The  larvse,  as 
well  as  the  perfect  insects,  are  carnivorous.  The  family  is  interme- 
diate between  the  Tdephorida  and  Clerida,  The  genera  Malachiiu, 
Dasyiea,  Enieopua,  Doltchoroma,  and  Aplocnemui  contain  British  spedea 
(Westwood,  Modem  CUutifiecUion  qf  Imectt,) 

MEMBKAl^E  (in  Anatomy)  is  an  expandon  of  any  tissue  in  a  thia 
and  wide  layer.  Since  the  time  of  Biohat  [Biohat,  in  Bigg.  Div.]  the 
membranes  have  been  genendly  enumerated  as  of  three  kinds^  the 
serous,  the  mucous,  and  the  fibrous,  which  are  distinguished  as  well 
by  thdr  pbydcal  characters  and  their  functions,  as  by  the  diseases  to 
which  each  is  peculiarly  subject. 

The  Serous  Membranes  are  so  named  from  the  diaraeter  of  their 
secretion,  which  consists  of  a  very  small  quantity  of  thin  serous  fluid. 
In  the  adult  condition  of  man  and  the  higher  vertebrata|  they  form 
what  are  called  shut  sacs.  In  each  of  the  cavities  of  the  chest,  for 
example,  which  are  exactly  filled  by  the  lungs,  thava  ia  a  seroos 
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iii«m'biaiie,  tha  platm  [Pliuiu]  which  linn  Ui«  wsUi  of  tha  oheat,  and 
is  tlien  rsflMted  DQ  and  oovara  the  turbos  of  the  lung;  and  thua  then 
ia  inoloMd  betwevD  the  inr&oe  of  that  part  whloh  lines  the  ohett  Hid 
of  tliat  which  anTelou  the  lung  an  extamelj  natiDW  apuM,  ft  mo, 
into  which  a  very  anuril  qoaotitj  of  floid  la  aecmted.  During  teapi- 
ration  there  ia  a  oonatBiit  bictioD  between  the  lung  and  tha  walla  of 
the  oheat,  which  the  fluid,  br  ila  lubrieatloD  it  tlieir  anrfaoaa.  Tender* 
easy.  It  la  the  geagral  oonditjon  of  >eioa>  membranaa,  that  thev  ezla^ 
-with  the  aingle  ezoeptioa  of  the  coiHonotiTa  of  the  e;e  [Bte],  wbereTer 
there  ia  friction  between  the  aoriace  of  an  organ  uid  the  cavity  in 
^vhioh  it  ia  contBined.  They  are  adapted  fi>r,  thia  oondition  by  poieeaa- 
tag  K  remarkable  emooth  polished  Burfaca,  coTarad  by  a  Tery  tine  layer 
of  Bplthelium,  throuf^  'which  their  moiatening  aecretion  oan  caiiilj 
p«sa.  Tha  basii  of  their  itrooture  ia  a  fine  and  rather  looae  oellular 
tiasue,  which  by  boiling  la  at  onoe  oonTerted  into  gelatine.  The 
eerouB  membraaea  in  num  are  the  arachnoid,  which  is  found  in  the 
DerebnHpioal  navity  [BbiIIiI,  lining  the  dura  mater,  and  aarering  the 
braio  and  ipinal  chord,  and  lining  uie  Tentriolea ;  the  pluroi,  lining  the 
oheat  and  coTeriog  the  lunga  [RraFiRiiTioif] ;  the  perioardial  aeioni 
membrane,  aimilarly  relabul  to  the  heart  bikI  ita  inveating  aao 
[Heaht];  the  penloneum,  lining  the  abdominal  walla  and  ooTering 
the  Bbdominal  part  of  tha  digestive  oanal,  the  lirer,  apleen,  part  <^ 
the  panoreai,  &c.  [PEBTi'oncDK] ;  and  tha  tnnioa  T^ginalfai,  forming 
the  aao  of  the  teatie^ 

The  SynoTial  Uembraoee,  bjr  which  joint*  an  lined,  and  the  head* 
of  hone*  whloh  moTB  on  each  other  ooTered,  nuy  be  regarded  *■  a 
modification  of  aeroua  membranes,  diflering  ^m  them  ahiefly  in  the 
character  of  their  aeoretion  and  in  aome  of  thmr  dieeaaea.    [Abtiod- 

LATIOH.] 

A  memlnane  very  umikr  to  the  aeroua  line*  the  wholu  raaenlar 
■yatem,   and  forma  the  internal  membrane  of  the  ariuilM,  TeiD*, 

lymphatic*,  and  lacteala  [Ab^'Ebt;  Vxims;  AnoaBDfT  Sthbu],  foim- 
ing  a  doted  oavity  with  mnninerable  tsuuGctliona,  and  affording,  with 
ita  polished  Burfiice  and  One  epithelium,  the  leaat  potaible  obatacle  to 
the  moTcment  of  the  circulating  fluids. 

The  Ilucous  Membranes,  like  the  ewoua,  are  named  bom  their 
peculiar  learetion.  [HccDa.]  Wtiile  the  aerotu  membianes  line  all 
thoae  cantde*  whcee  surfaces  are  in  contact  with  living  part*,  tha 
mucouB  membranes  line  those  oanala  sjid  asTitiea  which  in  tha  adult 
condition  of  man  and  the  higher  VerUbrata  are  exposed  to  tha  oon- 
tact  of  the  air  and  other  inorganic  Eubstimoes.  The  bade  of  these 
membranes  ia  a  eompact  oellnlar  tiasne,  whioh  does  not 
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e  the  mncous  membranes  are  generally  beeet  with  fine 
r  part*,  nameroiu  glands  for  peculiar  secre- 
tions open  on  tbdr  snrfaoe  by  orlfioea  through  which  the  membrane  is 
continued  np  the  branches  of  the  ducts  into  the  very  luhetanoe  of  the 
gland.  [Qlajth.]  Nearly  all  the  tracts  of  muoans  membrane  in  man 
mmmunioate  with  each  other :  tbey  are,  the  naeal,  which  lines  the 
caTities  of  the  nose  nfosB] ;  the  conjunctiral,  which  corera  the  fW>nt 
of  the  eye-ball  and  liiies  the  eye-lidi^  and  opena  by  the  laohiymal  duct 
into  the  nose  [Grc] ;  the  auditory,  which  lines  tha  cavitiea  of  the 
ear  TEab]  and  opens  into  the  pbarynx;  the  digestive,  including  that 
wbimi  linee  the  moutb,  cesophagus,  stomach,  intsstines,  and  the  sereral 
glandi  wiio*e  duets  open  into  this  canal  {StouAna ;  Immata] ;  die 
respiiatoiy,  whioh  lines  tha  larynx,  tnche%  and  brondiial  tub** 
[Luhm;  Bbvib&tion];  the  urogenital  j  and  the  mammary.    \Mah- 

Tha  FibroD*  Membnne*  ate  thoae' which  are  chiefly  formed  of 
tendinous  tisane.  They  sarva  either  to  form  strong  cavitie*  for  the 
protection  of  important  parts,  as  the  perieardium,  Uie  dura  mater,  the 
fibrous  capsule*  of  joint*,  the  ehsaths  of  tsndou,  fte.,  or  to  snTslop 
and  itrengtiten  oertain  parts,  a*  the  periestsum,  fssoiB,  Aa ;  or  thsy 
ore  merely  expanded  tendon*,  «■  aponenioesa  Thsy  are  tongh  and 
inelsstio  membrwies,  ooniposMi  of  the  shining  dense  wavy  fibns  whidi 
constitute  the  usual  simotura  of  tendons,  mixed  with  men  or  le**  of 
a  decse  cellular  gelatinons  tissue,  t  Arbolas  TmUE.] 
UEMBRANIPOKA.    [Polikoa.] 

HEUECTLA'CB.^  are  a  <rery  small  natural  order  of  Polypstaloos 
EiDgenoQs  Plant*,  omiisting  of  a  few  tropical  speolee  of  little  intenst 
Most  of  them  inhabit  the  East  Indies,  the  Monritins,  and  Hadagascar, 
They  are  in  habit  and  foliage  like  Myrtatta,  with  which  order  they 
agree  in  moat  respects ;  bat  they  have  anthen  whioh  in  fbrm  reeemble 
those  of  many  Mdattomaeta,  and  the  leavsa  have  no  transparent  dots. 
From  tha  latter  order  tliey  are  dl*tingui«hed  l^  their  leaves  not  being 
ribbed,  and  by  their  ootylsdons  bdng  convolute.  In  the  opinion  * 
Brown  and  Chomiaso,  it  is  lathcr  as  a  section  of  JTsJastcsuieecE  than 
B  peculiar  order  that  Manteylaeea  are  to  be  aeeonnted.  No  asefol 
propeitiH  baTB  been  aasigDed  to  any  of  the  speoiea,  exoept 
ejitan  edvle,  an  East  Indian  plant,  whose  leavea,  according  to  BoKbiugh, 
m  ingredient  in  the  dye*  of  Coromondel,  and  whose  ripe 
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HBNDIP  HILLS,  a  long  ridge  of  limestone  extending  ttom  Well* 
In  Bomersetahin  to  ths  Bristol  Channel  at  Bleydon  Hill  and  Brean 
Down.  Through  its  whole  length  it  ia  what  geologiali  term  an  auU- 
olinal  axi^  the  atrota  dipping  to  tha  north  under  the  drainage  of  the 
Avon  and  tha  Yeo,  and  to  the  south  under  the  low  plains  watered  by 
the  Axe  and  the  Brua  This  axia  paaese  from  Frome  by  tha  Beaoon 
Hill  above  Shq>ton  litllet,  Hasbury  CasUa,  Nine-Barrow  Hill,  and 
Black  Down,  to  Bleydoa  Fill,  Uphill,  and  BrOan  Down,  from  whenoe, 
aooording  to  Bnekland  and  Conybeore,  it  may  be  supposed  to  be 
oontduved  into  the  Steep  Holm  in  the  Pistol  Channel 
Along  the  line  of  the  azi*  of  Mendip  old  red-sandstone  etrata  show 
lemedvea  for  conddccabla  lengths,  and  form  the  nuoleu*  of  this 
iniotnre  monnlaln  range.  Thn  are  expoaed  on  the  roads  from  Wells 
•  Chewtown  Haodip,  and  to  Harptree,  in  each  case  evidently  lying 
below  the  aarbooifwoas  limtstone.  Unon  tbe  slope)  of  this  limestone, 
irable  atratiSed  masass  of  what  ia 
covered  by 

ports  of  Bomeraetshira  Thelimeetone  series  is  estimated  by  Buckland 
and  CtMybsara  at  from  GOO  to  700  yards  thick.  The  axis  of  tbe 
Hendip  Hill*  run*  irregnlarly  east  and  west :  the  geological  era  of  its 
priiioq>al  imward  movament  ^ipeara  to  be  anterior  to  the  red  marls, 
and  probably  to  ths  red  oonglonMrats;  thoogh  near  Wells  and  in  otliar 
parts  the  slope  of  the  con^onMrata  bsda  proves  a  aubsequmt  move- 
m«Dt>  Thaniinobetterexampleknownof theuaoonformity of alrata 
Uian  that  presmted  in  TalHa  Bottom,  near  Frome,  by  the  junction  of 
tlie  lower  oolite  formaUoD  and  tbe  montttain  or  oarbonileroas  lime- 
atona  Hera  the  uptomed  and  almost  Tertical  strata  of  mountain- 
limeetone  are  fonnd  oovend  by  horisontal  strata  of  oolite,  each  of 
lhe*a  oontrastad  rooka  ooDteining  the  diaracteristic  foeeils  whioh  bslong 
to  tham  elsswhere.  What  renden  the  oaia  more  curion*  is  the  Hat 
Uiat  tbe  level  lurboa  of  the  subjaoant  incUnad  beds  of  limsstone  is 
not  only  wom  tanooth  by  liCtond  action  below  the  oolite,  but  also 
eovered  by  attaohed  oysters,  and  peifoiated  by  tbe  liUiophogoni 
shell*  of  the  oolitiosea  into  large  and  small  holes  now  full  of  the  o^tte, 
and  partly  retainiiig  ths  boring  ihtdls  not  unoommon  In  that  rock. 


both  ninth  and  south,  rest  oonaiderable  atratiSed  m 


bsteeply-lBallaadbeda 


The  most  elevated  print  of  the  Uendip  Hills  ia  Hasbnry  Castle, 
about  099  feet  above  the  seaJeraL 
Ths  iMturet  of  theas  hills  renund  the  observer  of  some  puts  of 
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a  DerliTililHi,  boUi  In  tlw  widsbannu&oaoflimeatoiia  and 
Uu  niggad  glnii  which  ■uddsnlj  tu'Mk  the  dolneai  of  the  open 
<miutij.  Tlun  nanow  TmUon  ^>p«ar  lika  enwki  utd  flwotw  in  th* 
HUB  M  oaJeaiaoui  looki,  which,  in  Chsddar  CUB^  riae  S8C  bat  ;«t- 
paidlcBlfcrfy  frDDi  the  feet  of  the  qMotator,  and  nndoabtai^  exceed 
to  gnndanr  the  nobleat  (ocki  of  Daibjihiie  or  ToAahira.  Serenl  of 
theia  ^ena  an  oalled  'trnabta,'  and  BfocU^  Combe  may  be  taken  aa 
a  beaidifbl  oumpls  of  the  mixture  of  gnj  nstk  and  andent  wood. 

Ftom  the  "*""■■  joit  allmled  to  the  traiuttion  ia  eaap  to  the  oavaa 
and  intanial  fiHona,  which  are  □umeroua  in  Hendip.  Man;  of  theae 
baia  baoom*  familiar  to  geologiata  b;  the  unoommoti  abuiiduee  of 
bonca  fannd  in  tbam  by  a  boat  of  explorers  since  the  days  of  Caloott, 
the  eeUbnted  and  unforiunate  explorer  of  Hnttou  Hole. 

Dr.  Bndland,  in  hi* '  Beliqniie  Dilanans,'  dsacribea,  from  Hie  notta 
of  Mr.  Catoott  and  Hr.  Cony  ItMre,  the  oirsanutanoea  nndar  which  the 
teeth  and  bmiea  of  eleplianta,  hetie*,  oxen,  atag,  bear,  fox,  and  other 
aninula  of  tha  Haatoiootia  eia  ooooired  at  Hutton.  Tlia  bonea 
were  fomid  in  tlie  odire-pit^  which  w<b»  sndently  worked;  they 
were  moatly  wliitc,  well  praserred,  and  appear  to  bare  bean  drifted  in 
iy  water,  or  collerted  fiwm  the  falling  in  of  qoadrupads  roaming  on 
thBtnrftee. 

A.t  BiviDgdon,  in  tha  Uendip  HiDa,  and  alao  in  Wook«r  Holi^  a 
calebnted  caTStn  near  Weill,  homan  bonea  hare  been  found  of  high 
antiquity,  but  being  aooom[«niad  by  nma  or  other  maika  of  aepnltoTe, 
it  ia  not  luppoifld  they  belong  to  raoea  oontempoiar;  with  the  mammoth 
and  large  cavam  bear.  The  apecimenB  of  tbia  latter  animal  in  the 
caie  at  Hatton  are  of  enonooiu  balk. 

Not  br  from  Button  Bole  is  the  no  leaa  renowned  <sTem  of 
Banwell,  explored  nndar  the  directimi  of  the  Biabop  of  Bath  and  Walla, 
nie  beat  odlection  of  the  oontenta  of  this  rich  repoaitoiy  wa*  to  be  aaen 
near  ttia  month  of  the  oara.  The  complicated  parte  of  thia  cavem 
an  a  I  iiaaililii  by  atepa  ntade  in  the  rook,  and  are  much  viaited.  The 
bonee  belong  cbicfly  to  oxen  and  deer.  Bonea  of  depbanta,  beata, 
and  other  Camivora  occor  leaa  conunooly.  Tlie  apacimcns  are  usoally 
in  admirable  preeeiration,  and  oantrart  remarkably  with  tiie  frag- 
mentaij  bonea  of  the  nune  animals  at  Kont/s  Uote  laiA  Kirkdale. 

At  tha  mesting  of  the  British  AsaonaUon  held  at  NewcaaUa,  Hr.  Long 
onnmnnieated  a  notice  of  bnman  bones  found  io  a  cave  at  Oieddar. 

The  Utndip  Hills,  in  their  metalliferoua  prodncta,  reaemble  the 
rimilarly  canatitnted  moontaina  of  Dertiyshire  and  FUnlahire.  The^ 
yield  galena,  calamine  <earbcnate  of  line),  and  oehre.  Uanganeae  u 
dug  about  Bart  Harptne.  Tha  galena  ocoun  prineipallj  ia  lime- 
stone ;  tha  calamine  bclooga  to  Uie  orerljing  magneaian  oonglomeiate. 
In  that  rock  agates  occur,  and  the  large  geodic  oryatalliaatioDB  of  quarti 
called  '  potatMlonaa.' 

(Conybeare  and  Philiipa,  Otottifffl  of  Bitgtand  and  WaJti ;  Bnokland 
and  Conybean,  'On  the  South- West  Coal  DiMrict  of  England,'  in 
OeoloffUid  TraMoetiOHt,  roL  L  new  leriea, ) 

HblNOITE,  of  Brooke,  ajnooymous  with  the  term  Honuite. 
[Moi.*aiTn] 

MRNILlTE,avariatTatopaL    [OpiL.] 

UENISPERIU'CE^  ifexitpermadi,  an  important  and  extcndre 
'  tMtoral  order  of  Ezogcnona  PlanCa,  eonsdered  1^  aome  to  be  Polype- 
.  taloua,  and  refeiredto  De  Canddla'aThalamidoralsabolaM;  by  othera 
plaoedanong  tLaJfonocUa«sdMof  that  anUior-  The  ordar  oonsiata 
of  twining  or  scrambling  thrnbbj  planta,  with  ahemata  Uavea  with- 
out stJpiUea,  and  intall  gremiiah  or  while  unisexual  flowers,  often 
collected  in  Urge  looaa  panicles  or  laoemcs.  The  floral  cnTetopes  are 
arranged  in  a  power  of  three  or  four,  and  nsnally  in  more  rows  than 
one ;  whenoa  ariaea  the  opinion  that  these  planta  belong  to  Polypeta- 
loua  Exogeni,  the  inner  aeries  being  rqcarded  as  a  corolla.  The 
ttamena  are  dther  distinct  or  monaddphous,  either  equal  in  number 
to  tha  inner  aeries  of  the  olyx,  and  of  the  same  number,  or  much 
more  nnmerooa.  The  caipelt  are  in  most  csaes  three,  or  some  moltiple 
of  that  number,  dther  diotinct  &om  each  other  or  consolidated.  The 
Ihut  eonaiita  of  snoculeut  one-celled  dnpea,  with  a  solitary  aead,  and 
d  eafaryc^  with  thin  flat  cctyledona: 

■mtidll;  upon  the  Ezoganoiu 
.  Aooording  to  H.  Decime,  it 
1  layera,  Tha  woody  platea  are  always 
umple,  aikd  do  not  divide  longitudinally,  as  in  other  Dicotyledons,  but 
incnase  each  year  by  the  formation  of  a  new  woody  layer  outside  the 
former  and  inaids  the  liber.  The  latter  oeases  to  grow  after  the  first 
year.  In  Ctxanps^  Pardra  and  some  otheia  new  woody  plates,  like 
the  first  in  appearance,  but  having  no  Bpiial  vessels  or  liber,  show 
themaelvea,  at  Uie  end  of  several  years,  on  tjie  outside  of  the  first,  and 
produce  arouud  them  a  conoeatrio  cdide,  ■  formation  which  may  be 
repeated  a  great  many  time*.  (^  Compte*  Rendu*,'  v.  39S.)  The  order 
ii  common  in  the  tropics  of  Aaia  and  America,  but  uncommon  ont  of 
these  latitudes.  All  Africa  oontains  but  Ave,  North  America  six,  and 
Siberia  one.  The  spedea  are  univet«ally  found  in  wood*  twining 
round  other  plants.  Coceali  are  moat  common  in  the  Old  World,  and 
Oistonpfii  in  the  New  World. 

Utnupermada  are  ntually  bitter  and  tonic  plant* ;  the  apede*  of 
Coeeului  called  Baiit,  Pibraurca,  cineratcau,  and  other*,  are  used  in 
their  native  conntriea  aa  a  remedy  for  intermittent  fever*.  Ooendtit 
palaiatia  fumithe*  the  Calumba  Boot  of  the  shop*,  a  valuable  bitter. 
AnwM  audita  ia  ti*ed  for  the  *ame  reason  in  C^lon,  aa  ii  Ch/pM ., 


The  wood  of  the  atem  ia  amui^  esaoi 
plan,  bntfaaasomestrikingpcoaliaiilie*.  j 
has  no  annual  ooncentriod  layera.     The 


alabar,  andvarioostortaof  (XtMu*|>eib*iii&a*iL    Be 

piindpl*,  which  in  its  diluted  state  i*tlinaTaliisble,becoB9 

mout  pouon  if  oonceotratad,  aa  in  the  seed*   of  A»jmirU 

\*,  Uu  Cooonhu  Indiena  of  the  ahopa. 

n  an  11  genera  and  ITS  apeeiei  of  (tlia  «dab 


asm*,  ihoirliiK  tti 

HENISPEBUI'ITA,  a  vegetable  alkali  extracted  bj  Pdlaiier  saJ 
Courbe  from  the  HeMtptmutn  mtealut,  or  OocenUi  Indies*,  in  tbi 
sheila  of  the  fruit  of  which  it  ooaur*. 

HENISFERHDH  (so  called  from  /i^ik  the  moon,  and  nif,iL 
aeed,  &Dm  the  crescentrlike  form  of  ib  &iu(),  a  genu*  of  the  natani 
family  of  Maiitpermaeta,  which  formerly  coutamed  namermu  specie, 
many  of  them  valuable  for  their  mediciual  and  other  qaalitiea,  aucb  u 
the  Calumba  Root,  and  the  berrie*  called  Coteuhu  Judicut,  which  an 
now  referred  to  the  genus  CffccWtu.  [CodculDs.]  Jf ausperaiut,  ai  a^ 
preaent  ooniUtuted,  contaiDS  but  few  ipaciw;  and  theaa  are  rlimhing 
shrubs,  which  have  their  ■epaia  and  petds  in  quaternary  order,  airaoged 
in  two  or  three  whorls.  Hsle.atamenslS  to '20  ;  Fsmalt^  ovwie*  3  Id  4; 
drupe*  baccate,  round,  kidney-shaped,  single-seeded.  M.  Oamadttii 
and  M.  Snilacmian  are  found  in  the  United  Statea  of  Amerio^  and  U. 
i>aiiruHn  in  the  wooded  bills  of  Dsiiria. 

MENOBRASCHUS.    [Neotdbits.] 

MENOPOMA.    [AuFBiBii.] 

UENTHA,  a  genus  of  Plants  belonging  to  the  natuiml  order  ^onu- 
eea,  or  Labv^a.  It  bos  a  oampanulata  or  tubular  calyx,  S-tootbed. 
eqiul,  or  somenhat  S-lipped,  with  tha  throat  naked  inaule  or  viUoos; 
corolla  vrith  the  tube  indoeed,  the  limb  campauulat^  nearly  equal. 
1-cleft,  the  upper  segment  broader,  nearly  entire,  or  emargiuale ; 
stamens  4,  equal,  erect,  distant ;  filaments  smooth,  naked ;  anthtn 
with  two  parallel  cells;  otyle  shortly  bifid,  with  the  iobas  besrii^ 
stigmas  at  the  points ;  fruit  di7  and  smooth. 

jk.  nndii.  Spearmint,  ia  s,  native  of  Britain,  and  i*  also  fouud  in 
the  milder  parts  of  Europe,  the  Caniuies,  Cape  of  Qood  Hope,  uiJ 
America,  both  Horth  and  South.  It  is  a  creeping  rooted  herlsioauus 
planl^  with  so  erect  smooth  stem ;  leaves  subassailu,  ovate-lauceoUtf, 
unequally  serrated,  smooth,  those  under  the  fiowers  all  btact-Lke, 
rather  longer  than  the  whorls,  tbese  uid  the  csJicu  hairy  or  snioutii ; 
spikes  oylindrioal,  loose;  whorls  approximated,  or  the  lowaat  ur  all 
of  them  distant.  This  pUnt  greatly  resemblee  Jf.  inperifo.  The  colour 
however  i*  of  a  deep  green.  It  is  also  frequently  confounded  witii 
M.  eritpii,  than  which  it  has  a  itroogor  and  more  agreeable  odour,  but 
weaker  than  pappeimint.  It  baa  not  the  aromatic  odourof  that  plant, 
nor  doea  it  leaie  the  sense  of  ooolneaa  in  the  mouth.  From  it  m 
prepared  a  distilled  water,  a  spirit^  and  a  volatile  oil,  which  an  used 
aa  uie  former. 

M.  piptrita.  Peppermint,  is  found  by  the  sides  of  dilchaa  and  riren 
ia  Brit^,  all  over  EurojM,  in  Egypt,  the  middle  of  Aaia,  India,  and 
North  and  South  Amerloa.  It  Iw*  a  proeumbant  asoending  branched 
stem,  reddish,  quite  smooth,  or  Iringed  with  a  very  few  spreading 
hair*;  petioles  generaUy  ciliated;  leavm  orate^bliaig;  or  aomewtiat 
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Xauceolate,  rounded  at  tlie  base,  dcop'green,  smooth,  or  haizy  on  the 
xuider  aide;  the  upper  floral  leayeBBmdl,  laaoeoUte,  tobukte,  diorter 
"fclian  the  flowers ;  whorls  few,  lax,  the  uppermost  collected  into  a  short 
oblong  obtuse  reddish  spike,  the  lowermost  remote,  with  ^e  cymes 
sliortly  stalked ;  bracts  subulate,  the  outer  ones  as  long  as  the  dljx. : 
pedicels  quite  smooth;  teeth  of  the  calyx  hispid,  subulate,  eroct. 
Peppermint  is  an  aromatic  stimulant,  and  the  most  pleasant  of  all  the 
mints.  It  is  employed  in  medicine  for  several  purposes ;  the  volatile 
oil  is  an  antispasmodia 

^  Af.  Pulegium,  Pennyroyal,  also  a  British  plant,  is  found  in  wet 
<3itches  in  most  parts  of  Europe,  also  the  Caucasus,  Chili,  andTenerifle. 
7he  stems  are  procumbent  or  prostrate,  very  much  branched,  more 
or  less  hairy,  rooting ;  leaves  scarcely  half  an  inch  long,  often  much 
less,  stalked,  ovate,  obtuse,  with  a  few  shallow  unequal  serratures  full 
of  pellucid  dots,  and  a  littie  haiiy,  chiefly  underneath ;  whorls  sessile, 
Bunierous,  many-lowered,  globose,  distant,  large  in  proportion  to  the 
foliage ;  flowers  light-purple,  or  nearly  white ;  calyx  hispid,  2-lipped, 
villous  in  the  inside  of  the  throat.  The  properties  of  this  plant  are  the 
Rame  as  the  other  mints.  It  is  supposed  to  possess  peculiar  power  as 
an  emmenagogue  and  antispasmodic. 

The  other  SritiBh  species  of  the  genus  are : — 
M,  rotvndifolirfi^jmd-hdAYed  Mint,  having  sessile  leaveSi  orenate^ 
eerrate,  wrinkled,  shaggy  beneath,  and  lanceolate  bracts. 

M.  tylvestris,  Horse-Mint,  has  subsessile  leaves,  serrate,  hoary 
beneath,  and  subulate  bracts. 

M,  (iquatica,  Capitate-Mint,  is  distinguishod  by  its  stalked  leaves, 
the  uppermost  being  shorter  than  the  whorU;  whorls  few,  sul^lobose, 
capitate,  the  uppermost  terminal. 

M.  pratentis  has  nearly  sessile  leaves,  the  floral  leaves  acute,  serrate, 
the  smaller  ones  longer  than  the  whorls;  whorls  distant,  subglobose; 
calyx  bell-shaped;  teeth  haiir.    It  is  a  rare  plant. 

Af.  tatiya^  Whorled  Hairy  Mint,  has  stalkol  ovate  leaves,  the  upper 
ones  similar  but  smaller,  all  longer  than  the  whorls ;  calyx  tubular  or 
bell-shaped,  with  trian^ar  lanceolate  teeth. 

M,  arveniis,  Com-Mmt,  is  known  by  its  stalked  ovate  or  elliptical 
eerrate  leaves,  the  upper  leaves  similar  and  equally  large;  calyx 
bell-shaped ;  teeth  triangular,  as  broad  as  long. 

(Babington,  Manual  of  Brituh  Botany  j  Lindley,  FUtra  Medico^ 
MENURA.    [MiEiruBA.] 

MENYAKTHES,  a  genus  of  Plants  belonging  to  the  natural  order 
Otniianaeea,  It  has  a  6-n^rted  calyx ;  corolla  funnel-shaped,  with  an 
induplicate  sastivation ;  the  limb  spreading,  5-lobed,  equal,  stupose ; 
stigma  capitate,  furrowed;  capsule  1-celled,  2-valved,  with  the  plaoenta 
in  the  middle  of  the  valves. 

M,  trifoliatct,  Buckbean,  is  common  in  spongy  boggy  soils  in  Europe, 
North  America,  and  Gh?eat  Britaio.  The  rhixoma  penetrales  horizon- 
tally in  the  bo^-earth  to  a  great  distance,  regularly  intersected  with 
joints  at  the  distance  of  about  half  an  inch  from  each  other ;  these 
joints  are  formed  by  the  breaking  off  of  the  old  petioles  and  their 
sheaths;  the  leaves  proceed  from  the  end  of  the  rhizoma  on  long 
stalks  furnished  with  broad  sheathing  stipules  at  the  base ;  they  are 
trifoliate,  nearly  oval,  glabrous,  somewhat  fleshy,  and  slighUy  repand, 
or  furnished  with  many  irregularities  at  the  edge,  which  hardly  pre- 
vent them  from  being  entire ;  scape  round,  ascending,  smooth,  bearing 
a  conical  raceme  of  flowers ;  peduncles  straight,  supported  by  ovate 
concave  bracts;  calyx  erect,  somewhat  campanulate,  5-parteid,  per- 
sistent; corolla  white^  its  tube  short;  border  5-cleft»  spreading,  and 
at  length  revolute,  clothed  on  the  upper  part  with  a  coating  of  dense 
fleshy  obtuse  hairs ;  stamens  5,  shortor  than  the  corolla,  and  alternate 
with  its  segments;  anthers  oblong,  arrow-shaped;  ovazy  ovate;  stigma 
bifid,  compressed;  capsule  ovate,  2-valved,  1-celled;  seeds  numerous, 
minute.  All  the  plants  the  root  especially,  is  intemiely  bitter.  It  is 
considered  to  be  a  valuable  tonia  Lai^  doses  produce  vomiting, 
and  frequently  powerful  diaphoresis.  It  is  recommended  in  intermit- 
tent and  remittent  fevers,  gout^  hepatic  complaints,  rheumatism, 
drop^,  scur^,  and  worms. 
(Lindley,  Jplora  Medico.) 

MEPHITIS.     [MUSTBLIDAI 

MERCENAHIA,  Schumachei^s  name  for  the  Venus  mereenaria  of 
authors,  which  passes  current  as  money,  under  the  name  of  Wampum, 
among  the  Indians  of  North  America.    [Vekerida.] 

MERCURIAlilS,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiaeeoe.  It  has  dioecious  or  monoBcious  flowers  ;  the  perianth 
2-3-parted ;  with  9  to  12  stamens  in  the  male  flowers;  the  style  short 
and  forked  in  the  female  flowers ;  the  capsule  2-celled ;  the  cells 
1 -seeded,  bursting  at  the  back.  The  species  are  herbs ;  two  of  them 
are  natives  of  Qreat  Britain. 

Af.  perennis,  Perennial  Mercury,  has  a  simple  stem;  the  leaves 
Btalked,  ovate-oblong,  rough;  the  female  flowers  on  long  common 
stalks;  the  root  creeping.  It  is  a  native  of  woods  and  thickets.  It 
13  considered  to  be  very  poisonous,  though  some  old  writers  speak  of 
it  as  being  boiled  as  a  pot-herb.  According  to  Sloane,  it  produces 
violent  vomiting,  diarrhoea,  stupor,  convulsions,  and  even  death. 

M.  annwif  Annual  Mercury,  has  the  stem  branched,  leaves  stalked, 
ovate  or  ovate-oblongs  smooth ;  the  female  flowers  nearly  sessile ;  the 
toot  fibraus.  It  is  a  common  plant  in  waste  cultivated  lands.  It 
once  had  a  place  in  the  British  Parmacopoeia  on  account  of  its  sup- 
posed efficacy  as  an  emmenagogue,  but  it  is  not  now  lUBed  for  that 


purpose.  The  leaves  abound  in  mucilaginous  matter,  and  are  cooked 
and  eaten  in  Qermany  in  the  same  way  as  we  eat  spinach.  Professor 
Burnett  has  pointed  out  the  peculiar  instability  of  tne  stamens  of  this 
plant  At  the  period  when  they  are  fully  developed  if  they  are 
touched  they  become  loosened  from  their  footstalks,  and  vault  off 
elasticaUy  towards  the  pistilline  flowers. 

(Burnett^  Outlines  of  Botany;  Babington,  Manual  of  BriHsh  Boiany.) 

MERCURY,  or  QUICKSILVER.  This  metal,  which  possesses  the 
remarkable  property  of  being  fluid  at  usual  temperatures,  has  been 
known  from  the  remotest  ages.  Although  it  is  met  with  in  very  large 
quantity,  yet  the  mines  occur  in  comparatively  few  places ;  those  of 
Almaden  in  Spain,  and  Idria  in  Camiola,  are  the  most  important. 
There  are  however  mines  of  this  metal  in  Hungary,  Transylvania,  and 
the  district  of  Deux  Ponts  in  Germany.  Mercury  has  been  obtcdned 
for  a  very  long  time  in  China  and  Japan,  and  although  th(B  amount  of 
the  produce  is  unknown,  there  is  every  reason  to  thinkit  considerable; 
it  is  also  found  at  Huancavelica  in  Peru. 

Mercuxy  is  alv^ays  obtained  from  cinnabar,  which  is  a  bisulphuret  of 
the  metaL  It  is  found  at  Almaden  in  a  dark-coloured  slate  intermixed 
with  quartzite;  sometimes,  as  in  the  district  of  Deux  Ponts,  the  cinna- 
bar occurs  in  the  subordinate  porphyries ;  and  at  Idria  it  is  found  in 
the  subordinate  bituminous  schist,  but  rarely  in  limestone  itsel£ 

The  cinnabar  which  is  found  in  coal-sandstone  is  often  accompanied 
with  argillaceous  and  bituminous  schist,  and  imprinted  with  fishes  and 
plants,  often  with  combustible  fossils,  and  sometimes  even  intimately 
mixed  with  coaL 

Pliny  states  (xxxiii.  7)  that  Callias,  an  Athenian,  discovered  the 
preparation  of  vermilion,  or  cinnabar,  B.a  505.  He  also  mentions 
the  mines  of  Almaden  [Aluadsn,  in  Geoo.  Div.]  as  producing  in  his 
time  10,000  Roman  pounds  annually ;  but  this  was  not  the  amount 
which  the  mines  could  have  produced,  for  the  supply  was  purposely 
limited.  Le  Play,  a  French  geologist,  who  visited  Almaden  in  1833, 
describes  the  mines  as  being  richer  than  at  any  former  period, 
furnishing  annually  nearly  2,244,000  lbs.  of  mercury.  About  700 
workmen  are  employed  under  grotmd,  and  200  in  the  operations  con- 
nected with  the  extraction  of  the  metal  frx>m  the  ore  at  the  surface. 
The  mines  were  visited  by  Capt.  Widdrington  in  1848. 

Formerly  mercury  was  imported  in  packages  of  50  or  601bik  weight; 
the  metal  was  poured  into  a  flresh  sheep-skin,  firom  whidi  the  wool 
was  taken  ofi^  the  ends  were  tied  tight,  and  the  sort  of  bag  thus  made 
was  inclosed  In  a  second  skin,  and  that  in  a  third,  and  three  or  four 
bags  were  packed  in  close  barrels.  Of  late  years  however  mercury 
has  been  brought  to  this  country  in  wrought-iron  bottles. 

Various  processes  are  adopted  for  the  purpose  of  separating  the 
mercury  from  the  ore,  all  of  which  depend  upon  the  volatility  of  the 
metal,  its  conversion  into  vapour  in  distilling-vessels  or  retorts,  and 
its  condensation  by  cold.  In  order  to  separate  the  sulphur  from  the 
metal,  either  iron  or  lime  may  be  employed ;  the  first  forms  sulphuret 
of  iron,  and  the  latter  of  calcium,  witn  the  sulphur,  and  the  metal  is 
thus  set  free,  volatilised,  and  condensed.  The  retorts  employed  are 
made  of  cast  or  sheet  iron,  or  earthenware. 

According  to  Dumas  the  following  mines  yield  annually  the  annexed 
number  of  quintals  of  mercury  (a  quintid  is  108  Ibsw  avoirdupois 
nearly) : — 


Almaden 25,000 

Idria 6,000 

Hungary          \  ^qq 

Transylvania    J        *        *       '  ^ 

Deux  Ponts.                •        •    .  400 

Palatinate         ....  180 

Huaaca  Velica  (Peru)  .        .    .  8,000 


to  82,000 
10,000 

700 


tf 


n 

If 

M 


500 

200 

8,000 


35,280        46,400 

We  may  perhaps  reckon  the  average  at  about  2000  tonsL 
The  properties  of  mercury  are — ^that  it  is  fluid,  of  a  silvery  white 
colour,  and  possesses  a  high  degree  of  lustre  ;  it  is  inodorous^  tasteless, 
unacted  upon  or  vexy  slightlv  by  exposure  to  air  at  common  tem- 
peratures, and  not  at  all  by  water  at  any  temperature.  The 
specific  gravity  of  mercury  is  about  13*568.  It  boils  at  670° ;  the 
density  of  its  vapour  is  6*976 ;  and  yet,  as  shovm  by  Priestley,  it 
vaporises  at  common  temperatures,  and  Faraday  has  confirmed  the 
observation.  At  40*  below  Zero,  mercury  becomes  solid,  ciystallises 
in  octahedrons,  and  gives  a  dull  sound  like  lead ;  at  the  mument  of 
congelation  it  contracts  considerably ;  for  while  its  density  at  47°  is 
13*545,  that  of  frozen  mercury  is  15*612;  when  in  this  state  it  is 
malleable,  and  may  be  cut  with  a  knife. 

Mercury  is  a  good  conductor  of  electricity  and  of  heat,  but  its 
capacity  for  heat  is  extremely  small ;  it  expands  uniformlv  at  all  tem- 
peratures between  32*  F.  and  the  boiling  point  of  water.  When  mercury 
is  pure  it  assumes  the  spherical  form  in  small  portions,  but  when  it 
contains  other  metals,  it  forms  into  long  strise;  a  very  minute 
admixture  is  sufficient  to  produce  this  effect :  when  thus  impure  it 
must  be  subjected  to  distillation,  by  which  the  mercuxy  is  volatilised, 
and  the  metals  mixed  with  it  remain;  or  it  may  be  purified  to  a 
considerable  extent  from  the  more  oxidisable  metals  by  sgitation 
with  dilute  nitric  add.  The  minerals  in  which  mercury  occurs  an 
not  numerous. 
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MERCURY. 


MERLAKGUS. 


Native  Mercm^.—Thia  oeonn  in  but  few  plaoas,  and  is  met  with 
in  smiidl  oradke  or  crevices  of  the  rocks  in  which  the  common  ore 
occme,  and  is  frequentiy  accompanied  by  red  silver. 

The  principal  localities  are  Aimaden  in  Spain,  and  Idxia  in  Camiola ; 
some  is  also  met  with  in  the  Palatinate. 

Chloride  of  Mercury  (Horn  Mercury;  BaumerUe;  Mwiate  of 
ifereifry)-~OocanczystaIuMd  and  in  tubercular  crusts.  Frimaiyfonn 
a  square  prism,  deavage  parallel  to  the  lateral  faces  and  the  diagonal 
planes  of  the  primaiy  form ;  the  latter  are  the  more  brilliant. 
IVacture  conohoidaL  HardnesB  1*0  to  2*0.  Readily  scratched  with 
the  knife.  Colour  pearl-grayi  or  yellowish-gray.  Lustre  adamantine. 
Transluoent    Specific  gravity  6*482. 

Heated  by  the  blow-pipe,  it  is  entirely  volatilised,  and  it  yields  by 
analysis — 

Chlorine 14*89 

Mercury 85*11 

loa 

It  occurs  prindpslly  at  Moschellandsberg  in  Deux  Fonts,  but  it  is 
also  met  with  in  Spain,  Bohemia,  and  the  Palatinate. 

Cinnabar;  Vermilion;  Bitulphuret  of  Mercury, — This  is  the  com- 
mon ore  of  the  metaL  Occurs  crystallised  and  massive^  Primary 
form  of  the  crystal  an  acute  rhomboid.  Cleavage  easy,  parallel  to 
the  la&ral  faces  of  a  regular  hezahedral  prism,  racture  conchoidal. 
Harduess  2*0  to  2'5.  Colour  carmine  red.  Lustre  adamantine, 
approaching  metallic.  Opaque,  translucent,  transparent  Specific 
gravity  8*098. 

Heated  by  the  blow-pipe,  whiteilB  a  piece  of  copper  held  over  it 
Unacted  upon  by  nitric  or  hydrochloric  acid,  but  readily  by  a  mixture 
of  them. 

It  occurs  in  the  places  .whioh  have  been  mentioned ;  as  Aimaden, 
Idria,&a 

Massive  Varieties  amorphous.  Structure  granular,'[compaot  Fibrous 
and  pulverulent 

The  following  is  an  analysis  by  Elaproth — 

Sulphur 14*25 

Mercux7 85*00 

99-25 

This  compound  is  often  made  for  use  in  the  artfl^  especially  by  the 
colour-makers. 

NoHve  Amalgam — Occurs  crystallised  and  massive.  Primary  fomi 
a  cube.  Cleavage  indioatiiig  the  form  of  a  rhombic  dodecahedxon. 
Fracture  conohoidid.  Hardness  8*0  to  8*5.  Scratches  mmm;  is 
scratched  by  fluor-spar.  Colour  silver  whitflk  Lustre  bri^t  metdlia 
Opaque.    Specific  gravity  14*1 1 9. 

When  heated  by  the  blow-pipe,  the  mercury  is  Tolaiilisedi  and  the 
silver  remains  in  the  metallic  state. 
The  following  are  the  analyses  by  Klapioth  and  Cordier— 

Klaproth.    Cordtor. 

Mercury 64  72*6 

SUver 86  27*5 
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Massive  Variety  amorphous.  Structure  compact  Sometimes 
semi-fluid  by  mixture  with  excess  of  mercury.  Found  in  France, 
Spain,  Sweden,  Hungary,  the  Palatinate,  Ac. 

Iodide  of  Mercury — ^Occurs  in  spots  of  a  flne  lemoU'^ellow  colour  in 
the  variegated  sandstone  of  Cases  Viejas,  Mexico.  When  exposed 
either  to  the  air  or  ammonia  it  becomes  black. 

Sdenide  of  Mercury  is  a  dark  steel-gny  ore,  which  is  wholly  evapo- 
rated before  the  blow-pipe.    It  occurs  in  Mexico  near  San  Oaotn, 

MERCURY,  Herb.    [MsBOUBiALxa] 

MERGANSER.    rDnoKS.! 

MERGELLUS.    [1)t7CK8.J 

MERGULU&    [Auk.] 

MERGUa    puoKS.] 

MERmiON.    rDiATOiCA0SJE.j 

MERIONES.    [MuRiDA] 

MERLANGUS,  a  genus  of  Fishes  belonging  to  the  family  Gadidce. 
It  is  distinguished  from  the  genus  Morrhua,  to  which  the  God-Fldi 
bdongs,  by  the  absence  of  the  barbule  at  the  chin.    [Morrhtta.] 

M,  vulgarie  (Oadue  vulffaris,  linneus),  the  Whiting.  This  fish  ia  weU 
known  for  the  excellence  and  delicacy  of  its  flesh.  The  pearly  whiteness 
of  its  flaky  musdie%  added  to  its  extreme  lightness  as  an  article  of 
food,  recommend  it  particularly  to  invalids  as  an  artide  of  diet  It  is 
caught  in  great  abundance  all  round  our  coast,  and  may  be  traced  from 
the  Orkneys  to  Cape  Clear.  WhiUngs  of  several  pounds  weight  have 
been  caught  as  far  north  as  the  Dogger  Bank :  they  have  also  been 
taken  of  nearly  equal  size  on  the  coast  of  Cornwall,  and  on  Uia  Nymph 
Bank  along  the  extended  line  of  the  south  coast  of  Ireland.  In  that 
ooimtry  they  have  also  been  found  on  the  eastern  coast^  frt)m  Water- 
ford  to  Antrim,  and  from  thenoe  north  and  west  as  far  as  Lough  Foyle. 
The  fishing  for  Whiting  with  lines  is  pursued  nearly  all  the  year 
through,  but  the  fish  is  most  plentiful  in  the  months  of  January  and 
February,  when  it  comes  in  ]Bige  shoals  towards  shore  for  the  purpose 
of  depositing  its  spawn,  and  is  taken  in  abundance  within  hair  a  mile 
and  seldom  exceeding  three  miles  from  land.  The  whiting  is  a  vora- 
doua  feeder,   and  seiies  indiscriminately  MoUutca,  worms,  small 


OruBtaeeOf  and  young  fishes.  Though  occasionally  ooeorring  in  t^ 
London  market  of  three  or  four  pounds  weight  the  most  usual  hise  is 
from  12  to  16  inches  in  length,  and  weighing  about  one  pound  asd  & 
half.  The  body  of  the  Whiting,  like  the  bodies  of  those  belongiiig  to 
this  division,  is  longer  for  its  depth  than  that  of  the  Cod-FSsh  ;  ti^ 
scales  smaU,  oval,  and  deciduous ;  the  lateral  line  dark  and  stn^i^ 

Eosteriorly,  but  rising  gradually  throughout  the  anterior  half;  the 
ead  elongated ;  the  mouth  and  gape  huge,  the  tongue  white  and 
smooth ;  the  upper  part  of  the  head  and  the  back  above  the  laler&l 
line  pale  reddish  ash-brown ;  sides  and  belly  silvery  white ;  pectml. 
caudal,  and  dorsal  fins  pale  brown;  ventral  and  anal  fins  afanost  whise, 
the  pectoral  fins  each  with  a  decided  dark  patch  at  the  base. 

M,  alhus  (Oadue  albue,  Bisao),  Couch's  Whiting.  It  is  m^iftioned  bj 
M.  Risso,  in  his  volume  on  the  'Ichthyology  of  Nice,'  pablish«d  ss. 
1810,  but  was  not  caught  in  the  British  seas  until  1840  by  Mr.  Cooee. 
His  description  is  as  follows: — ^"Length  15  inches;  the  d^ith  in  & 
straight  line  2i  indies ;  from  the  base  of  the  first  dorsal  fin  to  the 
rent  along  the  curve,  8  inches;  from  the  mouth  to  tlie  edge  of  tbc 
gill-covers  8  inches;  from  the  same  to  the  anterior  edge  of  the  eje 
one  inch ;  the  eye  laige,  the  form  a  perpendicular  oval ;  under  jaw  the 
longest ;  the  upper  maxillary  bone  tenninal,  the  snout  receding  frosn 
it  backward,  contrary  to  the  form  of  the  Whiting,  in  which  the  upper 
jaw  is  under  a  projection.  The  general  form  of  the  body  resemb.^ 
that  of  the  Whitmg,  but  rather  more  slender ;  the  back  rounded  as  ^ 
the  specimen  was  plump,  thus  showing  its  slender  form  not  to  be  t^ 
result  of  emaciation.  The  duitinctions  between  this  fish  amd  the  Whiting 
are  obvious,  in  the  jaws,  fins,  lateral  line,  colour,  and  ▼ertebrae.'* 

M.  carbonarius  (Oadue  carbonariuef  Linnaeus),  the  Coal-Fisfa.  Tbk 
is  decidedly  a  northern  fish,  but  being  a  hardy  species,  is  not  withoat 
considerable  range  to  the  southward.  It  was  the  only  fish  foond  by  Lend 
Mulgrave  on  the  shores  of  Spitzbeigen,  and  the  fry,  only  4  or  5  inches 
long,  were  caught  with  the  trawl-net  on  the  west  coast  of  Davis's  Stxail, 
during  the  fint  voyage  of  Captain  Sir  £.  Parry.  It  is  foond  on  tbe 
coast  of  the  United  States.  It  abounds  in  all  the  northern  seas,  asd 
in  the  Baltic^  and  may  be  said  to  swsrm  in  the  Orkneys,  where  the 
fry  all  the  months  of  summer  and  autumn  are  the  great  support  of  th« 
poor.  As  an  article  of  food  it  is  more  prised  when  small  than  whoi 
of  latge  sixe.  The  fledi  of  specimens  weighing  from  15  to  20  lbs.  ii 
usually  dried  or  salted.  This  fish  has  more  provincial  names  than  aa; 
other  species,  some  of  which  only  refer  to  it  when  of  a  particulsf  tost. 
Among  the  Scotch  islands  the  Coal-Fish  is  called  Sillock,  PQtock, 
Cooth  or  Ruth,  Harbin,  Cudden,  Sethe,  Sey,  and  Qra7  Lord.  In 
Edinburgh  and  about  the  Forth  the  young  are  called  Podleys ;  at  New- 
castle the  fry  are  called  Coalsey,  and  when  12  inches  long  Poodkts. 
The  Coal-Fish  may  be  traced  on  the  Irish  coast  frtim  Waterford  along 
the  eastern  shore  to  BeUinst  When  detained  and  well-fed  in  a  salt- 
water i)ond  they  attain  a  large  size,  and  are  very  bold  and  Toracioua. 
The  head  and  bodjr  are  elegantly  shaped ;  the  scales  small  and  oblcmg; 
the  lateral  line  silvery  white  and  nearly  straight;  the  upper  part  of 
the  head  and  back  above  the  lateral  line  almost  black,  much  lighter 
in  colour  below  the  line,  becoming  grayish-white  with  golden  reflec- 
tions on  the  sides  and  belly ;  pectoral,  caudal,  and  dorsal  fins  bluiah- 
black  ;  ventral  and  anal  fins  grayish-white ;  the  upper  jaw  rather  the 
shortest,  the  lips  tinged  with  purple  red,  the  mouui  black,  the  teeth 
very  small,  the  irides  silvery  white,  the  pupil  blue. 

M,  PoUackiue  (Oadue  PoUachiut,  LinnsBus),  the  Pollack.  This  fish  ii 
much  less  abundant  on  some  parts  of  the  coast  than  the  Coal- Fish, 
but  like  that  species  is  an  inhabitant  of  the  seas  all  round  our  shores. 
The  fish  is  c»lled  Lythe  in  Scotland,  but  whether  from  its  supple 
pliant  activity,  or  firom  '  lithos,'  a  stone,  in  reference  to  its  living  among 
the  rocks,  is  not  decided.  The  Pollack  is  caught  at  Hastlogs  and 
WeymouUi,  also  in  Devonshire,  where  it  is  sometimes  sold  as  Whiting. 
When  only  12  or  14  indies  long  it  possesses  a  considerable  portion  of 
the  flavour  and  delicacy  of  that  fish.  It  is  also  caught  along  the  Irish 
coast  under  the  names  of  Pollack,  Laitii,  and  Lythe.  The  body  is 
elongated;  the  upper  part  of  the  head  and  back  above  the  lateral  line 
olive  brown,  the  sides  dull  silvery  white  mottled  with  yellow,  and  in 
young  fish  spotted  with  dull  red ;  the  lateral  line  dusky,  curved  over 
the  length  of  the  pectoral  fin,  then  descending  and  passing  in  a 
straight  line  to  the  tail;  the  dorsal  fins  and  ta^  brown;  the  pectoral 
and  anal  fins  edged  and  tinged  with  reddish-orange. 

M.  virene  (Oadue  virene,  Linnseus),  the  Green-Cod.  This  fish  was 
first  added  to  the  list  of  British  fishes  by  Sir  Robert  Cullum,  and  if  a 
distinct  species,  as  some  doubt  it,  is  not  onlv  abundant,  but  has  ao 
extensive  range.  It  is  mentioned  as  an  inhabitant  of  the  northern 
seas  by  Linnasus  and  others,  and  is  taken  on  the  coast  of  Scotland,  the 
Isle  of  Man,  and  on  the  Cornish  coast  By  some  it  is  thought  to  be 
the  yoimg  of  the  Coal-Fish,  and  by  others  as  the  yoxmg  of  the  Pollack. 
The  northern  naturalists,  who  have  opportunities  of  making  constant 
comparison  between  this  fish  and  the  Coal-Fish  from  the  abundance 
of  both,  consider  them  as  distinct  species.  It  seems  to  combine  in 
itself  the  colouring  of  the  Pollack,  with  some  of  the  peculiarities  of  the 
Coal-Fish,  but  appears  also  to  be  deeper  for  its  length  than  either, 
though  if  the  young  of  a  laige  species,  judging  by  analogy,  that  would 
not  be  the  case.  The  subject  in  its  present  state  is  open  to  investiga- 
tion, and  invites  the  attention  of  uiose  who  are  so  located  as  to  be 
able  to  obtain  examples  of  both. 

(Tarrell,  Britieh  Fiekee.) 
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MERLIN,  ihe  Sngliah  name  for  Uie  Fdco  J^iolon  of  Liniueiui; 
EmeriUon,  Boohier,  and  Fauoon  de  Boche,  of  ihe  French ;  Stein-Falke 
of  the  Oermans;  Smerlio,  Smeriglio,  and  Falchetto,  of  the  Italians; 
and  Corwalch  and  Llymystem  of  the  Wolah.  Thia  species  belongs  to 
the  third  sub-family,  FaUwiaia,  of  the  large  family  i^a^onidee. 
[Faloonidjl]    The  following  are  the  characters  of  this  bird  : — 

Old   Male. — Bill  bluish  horn-colour,  palest  at  the  base,  darkest 

towards  the  tip;  cere  yellow,  irides  dark  brown;  top  of  the  head 

bine-gray,  with  dark  lines  pasring  backwards;  the  cheeks  and  thence 

round  the  back  of  the  neck  pde  reddish  browD,  also  marked  with 

dark  streaks,  forming  a  collar ;   the  whole  of  the  back  and  wing- 

CO  vers  fine  blue-gray,  the  shaft  of  each  feather  forming  a  dark  central 

line ;  wing  primaries  pitch-black ;  upper  surface  of  the  tail-feathers 

bluish-gray  oyer  two-thirds  of  their  length,  with  slight  indications  of 

three  dark  bands,  the  distal  third  nearly  uniform  black,  the  tips  of  all 

the   feathen  white;    breast^  belly,  thighs,   and  under  tail-coyerts 

rufous,  with  brown  central  patches,  and  darker  brown  streaks ;  under 

surface  of  the  tail-feathers  barred  with  two  shades  of  gray,  a  broad 

dark  terminal  band,  and  white  tipa ;  legs  and  toes  yellow,  claws  black. 

Female:— Top  of  the  head,  back,  wing-coverts,  and  secondaries 
dark  liver-brown,  Uie  shaft  of  each  feather  darker,  the  edge  tipped 
with  red ;  the  tail-feathers  brown,  with  fine  narrow  transvene  bars 
of  wood-brown ;  under  surface  of  the  body  pale  brownish-white,  with 
darker  brown  longitudinal  patches ;  bill^  cere,  ey^s,  legs,  toes,  and 
claws,  as  in  the  male. 

Young  Males— BesembUng  the  females. 

Birds  of  the  Tear.— The  wings  do  not  reach  so  fiur  towards  the 
end  of  the  tail  as  those  in  the  adult.  (Tarrell,  'fiistoiy  of  British 
Birda') 

The  length  of  this,  the  smallest  of  the  British  hawks,  is  frem  10 
to  12  inches,  according  to  ssz. 


HerUn  (ibiM  JBie/ofi). 

Upper  figure,  yoang  male  of  the  year,  which  the  femsle,  imleis 
rwembles.  Lower  figort ,  adult  male. 


old, 


*<  Assuredly,"  eaith  the  author  of  the  'Book  of  Falconries'  "divers 
of  these  Merlyns  beoome  passing  good  hawkes  and  verie  skilftil ;  their 
property  by  nature  is  to  kill  thrushes,  larks,  and  partridges.  They 
flee  with  greater  fierceness  and  more  hotlev  than  any  other  hawke  of 
prey.  They  are  of  greater  pleasure,  and  full  of  courage,  but  a  man 
must  make  greater  care,  and  take  good  heed  to  them,  for  tiley  axe 
BQch  bosie  and  unruely  things  with  their  beakes,  as  divers  times  they 
eate  oiF  their  own  feet  and  tallons  very  Tmnaturally,  so  ss  they  die  of 
it  And  this  is  the  reason  and  true  cause,  that  seldom  or  never  shall 
you  see  a  mewed  or  entermewed  Merlyn.  For  that  in  the  Mew  they 
do  Bpoyle  thenuelves,  as  I  have  before  declared."  Sir  John  Sebright 
says  that  the  Merlin  will  take  blackbirds  and  thrushes,  and  that  he 
fflsv  be  made  to  watt  on,  that  is,  hover  near  till  the  bird  be  pursued 
and  started  agun ;  "  and  though  a  Merlin  will  kill  a  partridge,  they 
are  not  strongenough  to  be  effective  in  the  field."  ('  Observations  on 
HawUng.')  The  nest  is  placed  on  the  ground,  and  but  poorly  made. 
The  esgs  (l  inoh  TUnes  long,  and  1  inch  8  lines  broad)  vary  in  number 
firom  four  to  five,  and  are  mottled  with  reddish-brown  of  two  shades 
of  ooloun 


This  bird  is  found  in  Europe,  as  high  as  Denmark,  and  as  low  as 
the  shores  of  the  Mediterranean ;  Smyrna  (Strickland),  Cape  of  Qood 
Hope  (Smith);  Korth  America,  according  to  Sir  John  Bichardson, 
who  says  that  "a  single  pair  were  seen  in  the  neighbourhood  of 
Carlton  House  in  May,  1827,  and  the  female  was  shot  In  the  oviduct 
there  were  several  ftdl-sised  white  eggs,  clouded  atone  end  with  a  few 
bronxeKX>loured  spots.  Another  specimen,  probably  also  a  female,  was 
killed  at  Sault  St.  Marie,  between  Lakes  Huron  and  Superior,  but  it 
oould  not  be  preserved."  Sir  John  Bichardson  was  unable  to  ascer- 
tain the  extent  of  its  migrations  on  the  American  contintot  Neither 
Wilson,  Nuttall,  nor  Prinoe  C.  L.  Bonaparte  notices  it  as  occurring  in 
the  United  States;  but  the  latter  ('Specohio  Comparativo')  mentions 
it  as  very  rare  at  Bome,  and  he  only  observed  the  young,  and  that  in 
winter.  It  "was  formerly  considered  to  be  only  a  winter  visitor  to 
this  country;  but  it  is  now  very  well  as^rtained  that  this  species 
breeds  on  the  moon  of  some  northern  countiea  Mr.  Selby  has 
found  the  nest  several  times  in  Northumberland ;  and  Dr.  Hevsham 
mentions  three  instances  that  came  to  his-  knowledge  of  Merliner  nests 
in  Cumberland,  where,  he  says,  this  bird  remains  all  the  year.  Mr. 
Eyton  tells  me  that  it  breeds  on  Cader  Idris ;  and  Mr.  Dovaston  sent 
a  notice  to  his  friend  Mr.  Bewick, '  on  the  authority  of  the  game- 
keeper at  Wynnstay  Park,  North  Wales,  that  he  had  often  seen  the 
nest  of  the  Merlin,  and  that  it  built  and  bred  there  in  the  summer  of 
1826.' " 

"  In  the  more  southern  counties  of  Cornwall  and  Devonshire  the 
Merlin  is  considered  to  be  rare,  and  only  seen  in  winter.  On  our 
eastern  coast  it  is  killed,  but  not  very  often,  in  Kent,  Essex,  and 
Norfolk.  The  specimens  obtained  are  generally  yotmg  birds,  and 
these  occur  most  frequently  in  autumn,  or  at  the  beginning  of  winter. 
In  Ireland,  according  to  Mr.  Thompson,  the  Merlin  is  indigenous  in 
several  northern  counties.  It  breeds  also  in  Scotland,  in  Orkney,  and 
in  Shetland.  In  North  Wales  the  young  birds  are  called  btone- 
Falcons;  but  among  ornithologists  the  Stone-Falcon  is  considered  to 
be  an  adult  bird.  It  is  not  however  improbable  that  the  habit  of 
sittixig  on  a  bare  stone  or  portion  of  rock,  by  which  this  species  has 
acquired  the  name  of  Stone-Falcon,  is  common  to  it  at  all  ages  and 
in  other  countries."    (TarrelL)^ 

The  character  of  the  Merlin  is  thus  summed  up  in  the  old  French 
quatrain:-^ 

«  L'Etmerillon  heau  par  extremity 
A  le  ooeur  gay,  et  fort  hardy  oourage, 
Et  blen  qu*U  eoit  petit,  si  faiUI  rage 
A  pour  suyvir  sa  proye  en  gayeti.*' 

MEBLU'CIUS,  a  genus  of  Fishes  belonging  to  the  Oadida,  or 
family  of  Cod-Fishes,  distinguished  by  the  possession  of  only  two  dor- 
sal fins  and  one  anal  fin,  and  the  absence  of  the  barbule  on  Uie  chin. 
This  latter  character  distinguishes  ^e  species  of  the  genus  JUaivtGitu 
from  the  Burbots  {L<aa)  and  Bockliugs  {Motella),  and  there  being  only 
two  dorsal  fins  removes  the  present  genus  from  the  mor^  typiod  Coo- 
Fishes,  where  there  are  three  dorsal  fins. 

M.  wdg<m9,  Cuv.  {Oadui  Merluciut),  the  Hake,  affords  a  fkmiliar 
example  of  this  genus.  This  fish  is  found  on  various  parts  of  the 
coasts  |)oth  of  Eneland  and  Ireland.  It  inhabits  also  the  seas  of  the 
western  coast  of  Norway,  and  is  common  on  the  northern  shore  of 
the  Mediterranean.  **  A  luike  of  8  feet  8  inches  long,"  says  Mr.  Tarrell, 
in  his  'History  of  British  Fishes,'  *'  supplied  the  means  of  obtaining 
the  foUofring  particulars : — ^The  length  of  Uie  hc^  compared  to  the 
length  of  the  body  alone,  as  one  to  three;  the  deptii  of  the  body  not 
so  great  as  the  length  of  the  head ;  the  ventral  fins  are  placed  in 
advance  of  the  pectorals^  the  rays  not  imequally  elongated;  the 
pectoral  fins  commence  in  a  line  under  the  posterior  angle  of  the  oper- 
culum, the  rays  ending  with  tiie  end  of  the  first  dorsal  fin ;  the  first 
dorsal  fin  itself  short  and  triangulur  in  shape;  the  second  dorsal  fin 
commences  in  a  line  over  the  vent;  the  anal  fin  begins  immediately 
behind  the  vent;  both  the  second  dorsal  fin  and  the  anal  fin  termi- 
nate on  the  same  plane,  near  the  tail ;  the  rays  strong  and  stiff;  the 
caudal  rays  about  three  inches  long  and  nearly  even. 

"The  fin  rays  in  number  are: — Dorsal,  10,  29;  pectorali  11; 
ventral,  7 ;  anal,  21 ;  catidal,  19. 

"  The  head  is  depressed ;  the  inside  of  the  mouth  and  gill-covers 
black;  the  lower  jaw  the  longest;  teeth  slender  and  sharp,  in  a  single 
row  m  each  jaw;  the  irides  yellow,  with  a  dark  outer  cirde; '&e 
lateral  line  of  the  body  straight  throughout  the  posterior  ^9^f,  then 
gradually  rising  to  the  upper  edge  of  the  operculum ;  the  appearance 
of  the  lateral  Ihie  is  that  of  one  white  line  between  two  dark  ones; 
the  scales  laxge;  colour  of  the  body  dusky  brown  above,  lighter 
beneath;  doraal  and  caudal  fins  dark;  ventral  and  anal  fins  pale 
brown. ' 

The  Cfachu  MageUamcut  of  Forster,  and  the  0,  MarMi  of  Bisso, 
are  mentioned  by  Cuvier  as  species  belonging  to  the  present  genus. 

ME'BOE  (Schumacher),  a  name  for  certain  Cowry-Shells,  OythsrwA 
tfdeata,  €L  crtpfo,  C.  hiant,  && 

MEBO'PID^,  a  family  of  B^ssirostxal  Birds,  which,  in  the  opinion 
of  Mr.  Vigors,  is  most  nearly  connected  with  the  conterminous  tribe 
of  TemUrottrei  bv  the  length,  slendemess,  and  downward  curvature  of 
the  biU.  He  adds  that  it  exhibits  at  first  sight  a  decided  discrepancy 
with  the  succeeding  family  of  iTtmndmuiee^  whero  the  bill  is  short 
and  wide;  and  that  if  we  examine  only  the  typical  species  of  each  wa 


r»  KBBOPIDX 

must  admit  tbat  ia  respect  to  Ui«ae  putiimlin  than  U  ■  DutnlfMt 
distuiction  between  them.  Indepeudectly  howerer  of  the  general 
cbuaetara  in  nhich  both  fnmiliea  apprcuch  each  other,  BQch  as  the 
breadth  of  the  ricbiu  of  the  bill,  the  abort  and  faebla  legs,  the  atretigth 
of  Che  wing,  Uid  the  coDeeqoeat  habit  of  iiong  that  member  ehiefl;  ia 
seeking  their  support^  agrad  ual  approzioiation  ia  found  to  take  plaM  even 
in  their  bills;  those  of  some  of  the  eztmne  epeciaa  of  3feni}ii  becoming 
shnrter  as  tjiej  approach  Jlirando ;  while  those  of  some  of  the 
latter  group  partiall;  desert  their  own  type,  and  hj  d^rees  assume 
the  lengtbtmed  form  of  the  bill  of  the  Bee-Eaun.  The  tail  o(  Meropt 
again  is  equall;  found  to  desert  tlia  topical  characters  of  the  gronp, 
namel;,  the  gresiter  length  of  the  two  middle  feathers,  in  order  to 
become  even  in  some  species,  then  slightly  furked,  and  at  length  to  be 
identified  with  tbe  fullj-forked  tail  of  Hirando.  Mr.  Vigors  is  further 
of  opinion  that  among  the  Tcaviroitrea  the  geuua  Prommpi  approaches 
Qeareat  to  the  flueirostral  group  by  means  of  Meropi,  the  curved  bill 
of  which  appniaohea  the  structure  ot  ito  own.  (Vigors,  'On  the 
Natural  Affinities  that  connect  the  Orden  and  Families  of  Birds,' 
in  '  Linn.  Trana,'  voL  xv.) 

Mr.  Swainion  (' CUsaiGcation  of  Birds')  is  of  opinion  that  the 
Menpida,  or  Bee-Eaten,  succeed  the  Swallows,  and  says  of  the 
Meropi  ApiaUer  [Bie-Eateb],  that  it  annually  visits  Italy  in  flocks  of 
SO  or  30,  and  may  be  seen  skimming  over  the  vioeyards  and  olive- 
plantations  with  a  flight  much  resembling  tbe  swallow,  though  mora 
direct  and  leas  rapid.  He  obeerres  that  their  bUl  is  Indeed  cousider- 
ably  longer  and  more  slender,  but  remarks  that  this  diflerenoe  is 
softened  down  by  the  intervention  of  the  genua  iTurytlotnui,  oontaining 
the  Swallow-RolleiB  of  India,  Africa,  and  Australia,  which  havo  tbii 
organ  veiy  sbort.  To  these,  be  thinks,  succeed  the  true  Rollers 
ICoradai,  Linn.),  which  arrive  in  Italy  at  the  same  time  with  the  Bee- 
Eaters,  and  associate  also  in  small  flocks.  "  These  two  genen  of 
Hullen,"  continues  Mr.  Swainson,  "  ara  so  indissolubly  united,  that 
nothing  but  the  atrongest  prejudice  in  favour  of  a  pnioonoeived  Uieoi? 
oould  aver  have  induced  certain  naturalists  (whose  laboun  in  other 
respects  have  been  of  much  advantage  to  soience)  to  have  placed  them 
<>i  two  different  ordera.  The  whole  atruoture  of  the  Bolien,  their 
lengthened  pointed  wings,  and  their  Arm  and  often  forked  tail,  at 
once  induce  the  idea  that  they  feed  upon  the  wing ;  while  thmr  very 
sliort  legs,  scarcely  longer  than  their  hind  toe,  might  have  shown  their 
ic  capacity  to  alight  and  walk,  like  the  Crows,  upon  tbe  ground ;  but 
this  question  is  at  once  decided  by  a  knowledge  of  their  economy, 
which,  from  personal  obstrvation,  we  have  every  reason  to  believe  is 
niuoh  like  that  of  tbe  Bee-Eaters.  The  intervention  of  the  KoUers  at 
once  lessens  the  abrupt  transition,  which  would  otherwise  be  apparent, 
from  the  perfect-footed  Swallows  to  the  zygodaotyle  Bee<Eatera  ;  and 
we  are  thus  prapared  for  all  thoae  birds  whoae  toes,  as  it  were,  are 
soldered  together,  like  those  of  the  Meropida.  Here  perhaps  we  maj 
notice  tbiit  moat  beautiful  and  rare  genua  Nyctiomii,  or  Nigbt-Feeder, 
as  being  in  all  probability  that  particular  Imk  by  which  nature  con- 
nects this  family  with  the  Trogons,  thereby  uniting  the  tliree  aberrant 
groups  of  the  Fiitiroitrtt  into  one  primarv  circle.  U.  Temminck, 
overlooking  its  particular  structure,  placed  this  genus  with  Ma'op4,  to 
which  indeed  it  baa  a  close  reseniblanee ;  while  ita  oonnection  to 
Prionitu  (Illiger)  in  ot^er  parts  of  its  oiganisatioD  Is  oo  less  obvious. 
Its  precise  situation  in  short  requires  further  investigation."    [Halr 

CIORinA ;   MlIJFHAOID&] 

Mr.  Swaioaon  gives  the  fallowing  chancter  •■  disldnyiishing  tiie 

Wings  long,  pointed ;  the  first  qoill  as  long,  or  neariy  so,  as  any  of 
the  others. 

He  arranges  the  following  genera  under  it  :— 

Meropt  (Linn.). — Bill  very  long,  slender,  slightly  curved,  oompressedi 
the  colmen  cailnalod ;  the  tip  entire,  sharp,  and  not  bent  downward. 
Wings  long,  pointed  j  tiie  tips  of  the  lesser  quills  emaiginBt&  Tail 
IsngthenadT  Feet  grcasoriaL    (Sw.) 

M.  optasta-tBH-EATett]  is  an  example. 

ffyeliomii  {Sw.). — Bill  considerably  curved,  very  long;  the  culman 
with  a  parallel  groove  on  each  side.  Wingsrounded, convex.  Plumage 
lax.    Feet  short,  insessoriol,  leeembling  those  ot  Prionita.    (Sw.) 

N.  amtcfua  is  green ;  crown  (in  the  adult)  lilac ;  front  of  the 
throat  and  breast  bright  red.  (Sw.)  Total  length  about  13  inches ; 
wings  61  inches;  tail  (beyond)  3  inches;  tarai  liardlv  half  an  inch, 
(aw.) 

It  is  ■  native  of  India. 

Coraeiai  (Udil)— Bill  moderate,  straight;  the  sides  brood,  but 
much  compresisd.  The  tip  of  the  upper  mandible  bent  over  that  of 
the  lower,  which  is  ohliquely  truncate;  nostrils  basal,  oblique,  linear; 
gape  very  wide,  eitending  beneath  the  eye ;  the  sides  bristled.  Feet 
iustrasorial,  very  short;  all  the  toes  cleft  to  their  base;  inner  toe  much 
the  shorteat     Wings  moderate,  pointed.    (3w.) 

C  Abyuiniea  hss  white  round  the  bill ;  body  aquamarine-green  ; 
back  and  wing-coverts  cinnamon-colour;  sfaou1der^  rump,  and  quills 
blue;  tail  green,  the  two  middle  featheis  blue;  two  long  loose  pro- 
cesses terminating  the  two  eitemal  quills. 

Sub-genus,  Earyttomia  (VieilL). — It  resembles  Caraciai,  but  the  bill 
ia  shorter  and  wider,  and  the  wings  longer ;  noslj4Is  very  long ;  rictus 
•mouth.    (Sw.) 

E.  OritnlalU.    Colour  aquamarine-green ;  Uiroat  and  point  of  the 
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wing  (fouet  de  I'dle)  aiure ;  quills  and  tail-feathen  lilack ;  a  whH* 
stripe  upon  the  wing. 

It  is  a  native  of  Java,  South  Austiolia,  and  all  the  FoIyneusD 
Islands.  It  is  the  Natay-tCin  of  the  natives  of  the  neighbouAood  ol 
Sydney ;  Dollar-Bird  of  the  colouista ;  and  Tiong-ba-tu  of  tbe  inhabil- 
anta  of  Sumatra.    It  is  the  Coraciat  OrietUalit  of  LinoKma. 

Vhioropfigia  (Sw.). — General  form  between  Taatalia  and  CoraeiaL 
Bill  short;  the  tip  not  abruptly  bent;  rictus  bristled;  nostrils  basal, 
Huear,  oblique,  Wiugs,  short,  convex,  reaching  only  to  the  rump; 
the  two  first  quiUs  much  graduated  ;  the  four  next  nearly  equal  and 
longest.     Tail  donated,  rounded,  and  broad.     Feet  «  in  Oomcuit. 

rnie  species  are  nativee  of  Madagascar.    (Swatosou.) 

C.  JUplonmiu  [Lesson  ;  IIL,  '  ZooL,'  pL  S2)  is  an  eiampla. 

Leptotomiu  (Vieill.).— Bill  about  the  length  of  the  head,  njbott; 
tbe  upper  mandible  curved  and  notched  near  the  tip  ;  gonys  atraight; 
nostrils  oblong,  oblique,  the  margins  elecated,  naked,  and  pboed 
towards  the  ouddle  of  the  upper  mondibla  Feet  short;  toes  in  psin, 
as  in  Tamatia.  Wings  lengthened,  pointed;  the  first  and  second  quilU 
longest.    Toil  moderate,  even.    (Sw.) 

Z.  riridit  is  a  native  of  the  country  of  tbe  KafSn  and  tha  coastnf 
Zsludber,  whete  it  is  said  to  live  in  tbe  forests  on  insects  and  froith 
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KDged  b;  LeiBon  and  others  under  the  fun!];  (TcmltdcE. 


ZtplaioiiHiM  ririiHi. 

Hr.  Swalnton  iobIh  Uia  I^mily  of  Meropida  the  fint  of  the 
Punrodm.  It  immediately  auoeeedi  the  Faradiiiada  and  precede! 
the  EaUyoinda  in  bis  uraagement. 

U.  Leuon,  in  hia  '  Table  M  jtbadiqne,'  give*  the  foUowinK  genera  as 
ooiurtituting  Uie  family  of  the  Ucritpida  :—Mmipi,  Alctda,  Stutlo, 
Ceyx,  Syma,  TadiratnplMi,  Monuitvt,  and  Bwitrot.  [Haixhohida  ; 
BiBce  or  Fak^ibi  ;  Horkbilu.] 

UBROPa    [Bei-Eatiii;  UEHOFtDX.] 

UEItTBNSIA,  a  genu  of  Plaota  belonging  to  the  natural  order 
Boraginatta.  It  haa  a  calyx  in  6  deep  wgrnenti ;  corolla  bel]-*haped, 
with  a  abort  thii^  cjlkidrical  tnbe  with  5  minute  protnb«nutc«a  in  ita 
tbroat;  atuueiu  protruded  beyond  the  throat;  Glomenla  elongate; 
style  simple;  nuM  smooth,  inflated,  rather  drupaGeona,  attached 
latarslly  near  their  base  by  a  flat  aurface ;  seeda  free. 

M.  marUima  has  a  procumbent  branched  stem  ;  leaves  OTat»«otita, 
rougb,  with  callous  dota,  glabrous,  fleshy,  glaucous;  nutt  smooth; 
flowers  in  raoemea,  purpliab-blue ;  protuberances  in  throat  of  the 
corolla  yellow ;  leaves  with  a  flavour  reeemblicg  that  of  oysters ;  nut* 
free,  forming  a  pyramid  longer  than  the  calyx;  pericsrp  ~       ' 

need  smaller  than  the  ca»ity.    It  ia  found  or  "— '"■ 

in  Qraat  Britain. 

(Babington,  Manaal  of  Brilith  Bofann-) 

MERULA.     [BuicK-BiRD.] 

HEKU'LID^,  the  Thrushes,  a  bmily  of  DentirtHtrsl  Birds,  placed 
by  Mr.  Vigors  between  the  Laniada,  or  Shrikes,  and  the  SjfMada,  ot 
Warhlen.  In  the  former  family,  he  is  of  opinion  that  Fan^a,  Cur., 
together  with  Prionopi,  Laniariiu,  and  ThamnapliU^  o(  Vieillot, 
brinff  ii>  in  oontaot  with  the  Thrusbea,  and  that  the  aztraniBS  of  the 
bmuy  will  be  found  in  OnuKolui  and  (Jdilepsirit  of  Cuvier,  which 
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lait  haa  been  latterly  ananged  with  the  Thmshea,  and  both  of  lAloh, 
hj  their  bills,  in  soma  de«T«a  dapreaaed  at  the  ba*«,  lead  back  to 
Tj/ranmu,  and  the  other  broad-biUed  groups  whioh  oommenoe  the 
family.  Mr.  Vigors  feela  inclined  rather  to  leave  CM^n/riM  in  ita 
original  station  amoiw  the  Shrikes,  from  the  peculiarity  of  its'tail- 
ooverCa,  whioh  form  thenuelTH  into  a  kind  of  puflbd-ont  duster  on 
the  back. 

" The  fcmily  of  MervUda"  oontinoea  ICr.  Vigors,  " connected  as 
above  with  the  Laraada,  comprisaa  a  aonsidei«ble  number  of  apeoiea 
tod  many  natural  geoeia ;  but  wbiob,  like  most  of  the  InaesMrial 
groapB,  have  hitherto  reoeived  but  partial  examination.  The  general 
viewi  by  which  they  seem  to  be  allied  among  tbenuetvea,  aa  far  at  least 
as  can  be  judged  from  their  present  unorganised  condition,  may  be 
stated  as  follows ;  but  with  that  expresaion  of  doubt  which  ever 
attends  inquiries  like  tha  present,  where  the  absence  of  accurate  in- 
formation to  the  economy  of  the  subjects  befon  u^  and  of  extensive 
luiowledge  of  the  forms  oounactsd  with  Ibea,  leavee  us  no  better 
foundation  for  our  inferences  than  partial  conjecture.  The  genua 
JfyivIAeni,  IlL,  aeems  to  be  the  first  group  of  the  present  family  whioh 
is  connected  with  the  L(aiada,  where  it  iamet  by  some  of  the  smaJler 
apedss  of  ThamwrphSm.  This  group  seems  to  lead  by  Fitla,  VieilL, 
and  perhaps  Oindiit,  Baehst,  through  some  intervening  forms,  to  tha 
true  Thrushes  or  the  genera  Titrdu4  of  authors  and  Mtrala  of  Ray, 
whieh  form  the  type  ot  the  fiimily.  To  these  we  may  add  that  portion 
of  the  Linnaan  Orioles,  whioh,  poasesain;  the  cnrred  aud  notohed  bill 
of  the  Thrushes,  constltutos  ths  genus  OrMta,  or  true  Oriole,  of  the 
present  day.  Hers  we  meet  several  groups,  generally  arranged  without 
order  in  the  Liuusan  genna  Turdiu,  and  hitherto  entjrely  unoh 
tarited,  whicA  grwluaUy  lead  fi«in  the  tyjHoal  gronpa  to  those  « 

possBsB  a  more  generally  delicate  oonformation;  until  the  ooa, 

tiv^  strong  form  and  robust  bill  of  the  Tbruehes  is  loit  in  the  weaker 
body  and  more  alendsr  bill  of  the  Warbhin;  Here  again  the  group  ot 
Rock  Thrusbea,  of  which  the  Tm-dut  laxaHlit  is  the  type,  appear  to 
bring  Ds  round,  by  their  general  habits  and  aasimilating  characters  of 
bill  and  tarsi,  to  Afyiolitra,  whsra  wo  entered  the  famify.  Tbooe 
birds  which  cooititute  the  groups  which  we  denomioata  Chatteren, 
and  which  form  the  genua  Anpttu  of  Linnieue,  ere  asually  assigned  a 
place  near  this  family;  and  I  most  ccnfesa  that,  from  the  general 
affinity  wiiich  they  appear  to  bear  to  it,  I  have  felt,  and  still  feel,  coo- 
sideiwtle  doubt  whether  this  be  not  their  natural  station.  A  strong 
afflni^  however  on  ths  other  hand  seems  to  onita  them  with  tM 
wide«apad  Piprm,  and  some  of  thoae  otiier  groups  which,  by  their  blU, 
broad  aud  depressed  at  the  baae,  appear  to  come  in  contact  with  th« 


y appear  to 

tribe,  and  tl 


birds  of  whiohlspaak  proviaiooallyamongtbei^'prufs,  at  the  extreme 
termination  ot  the  tribe  before  us.  In  my  present  view  of  the  case, 
the  charaoten  in  which  they  accord  with  that  family  and  approximata 
tha  axtreme  groups  of  the  preceding  tribe  appear  to  predominate. 
Uore  accurate  knowledge  ou  these  subjeota  will  clear  avay  theee  and 
similar  diflioultieo.  But  1  cannot  too  often  ioeist  upon  the  point,  that 
whatever  alterations  may  take  place  hereafter  in  our  ideas  respecting 
ths  disposition  of  these  aubordinate  groupa,  they  cannot  interfere  with 
tha  general  prindplss  which  it  is  the  object  of  this  inquiry  to  illus- 
trate Instead  of  impugning  our  general  views,  they  will  merely 
remove  those  doubts  on  minor  points  in  which  our  preaent  limited 
scquaintanoe  with  nature  involves  us." 

In  Mr.  Swainson's  '  ClaGsificstion  of  Birds,'  the  reader  will  find 
elaborate  detaila  of  hia  views  reapeoting  the  affinities  and  analogies  of 
this  extensive  family,  which  our  limits  do  not  permit  ua  to  give.  Tha 
following  arrangemeut  is  from  the  'Synopsia,'  where  the  bmily  is 
placed  between  the  Laniada  and  the  Sj/lviadce : — 
Mebulidx. 
Sub-Family  Braehypodiita. 

Feet  very  short;  hind  toe  almost  aa  long  as  tarsus;  elaws  short, 
much  curved ;  bill  distinctly  notched ;  wings  short,  rounded ;  featheis 
on  the  rump  very  long  and  thick-sat^     (Swainaon.) 

Micivput  (Sir.). — Bill  aa  loog  as  the  head,  straight,  lonawhat  oonlo, 
but  the  oulmen  gradually  arched ;  tarana  remarkably  abort,  feathered 
beyond  the  knees  ;  lateral  toea  unequal;  hinder  as  long  as  the  tanu*. 
Wmga  moderate,  the  first  quill  almost  spurious;  tail  even.  (9w.}  Ex., 
M.  ukalaKTphalut,  'PL  CoL,'  453. 

Sub-QenuB,  Byptipda  (Vig.}.~TaU  forked.  Ex.  H,  ftaroidf 
(Ooutd.  'Cent.  Himala  Birds  '). 

Brtwhypiu  (6w.). — Bill  shorter  than  the  head ;  the  base  broad ;  tha 
sidea  compressed ;  culmen  elevatad  and  cntved  from  the  base ;  rictus 
generally  fomilhed  witb  briatlea.  Feet  very  abort,  atrong;  tarsal  scale* 
entire;  tanua  longer  than  the  hind  toe;  claws  curved,  broad,  scate, 
winga  and  tail  romided.    (Sw.) 

Sub-Genera.— BroeftKpiia  (Sw.),— Bill  short ;  riotus  brisUed.  Feat 
small,  weak,  lateral  toea  equal,  hinder  toe  as  long  aa  the  taraus,  Ex. 
B.  ditpar,  'PI  Col,'  1ST.  Chb)n>pti»  (Jard.  and  Selb.).— Bill  mora 
lengthened ;  the  tip  much  hocksd ;  the  notch  of  the  upper  maadibla 
forming  a  small  dutinct  tooth;  rictus  of  gape  smooth.     Feet  small. 


•«».  (Bw.) 

, '  PL  CoW  618,  £  1    Jon,  at  jBn  (Honf.).— BUI 

■wilj  »k^iith*hiMH.  t*''gH"~^,  ■nm.wh.tivinif,  uidrotindad; 
ibliw  HMoS;  tuKB  n^v  kagthonad,  ths  ■otarior aoJei  ditidtd ; 
— »M1«  and  Uadv  to*  cf  equal  Imgth;  tumi  mndi  laogir  ttutn 
dtbtr;  tntmrriMx^fiwacQlatadi  tbatiiatnuicktauidenD.  Ex. 
/.  tcuftlarU,  Hoi^  J&n.  Amdnpadut  (Sw.). — Bill  107  ihot^  »• 
iBuiUiBg  tint  1/  ffi«i>)jin.  but  tiM  iq>par  nwndiMn  cnH»l«d  luiac  tLa 
tin  ;  Keck  with  Mitiriiniii  hair* ;  lictaa  biiitled.  '^^Dgi,  tail,  uid  fot 
M  in  jMd^pM.  (Sw.)  Ei.  ^.  MKs/ni,  'Oil.  d'A&.,-  100,  f.  3. 
f  OMtonu*  (Sw.).— Hfad  mated;  biU  afaort;  lictaa  briaUod.  Faet 
dM>^  latfnl  tocB  mMqaal,  hinder  to*  ihoitar  tban  tbs  tana*,  wbioti 
M  «qul  to  tba  middle  toe.  Wii^  and  tail  rounded.  (Bw.)  Ex.,  E. 
dinHrrtew.  ■  Ok  d'Afr.,'  Ill,  pL  IDT,  t  3. 

TVMpicnB  (Temm.). — CDlmcn  gndaallr  anhed;  noalriti  and  baH 
tit  tba  bai  nmoandad  witti  leDgtbeiMd  ilsDdar  bain;  gape  vaqt 
<roglj  bfiitlad ;  maigina  o(  ttw  ■"-"■'■"—  white;  fMban  of  the 
erawn  and  dkin  *'™i^**'^     K^ia  of  the  nach  with  asrenl  oooapi- 


MEBULIDA 

Bnt  half  ■■  long  M  tba  wteeoA,  the  tbraa  naxt  naaol]'  aqod.  TL 
abort  and  rannded.  Lagi  iwj  long:  tha  tanas  daate,  pal:-^ 
utariot  aeaka  dinded,  tha  latenl  8cale•{^^>>°■>^T)  "tin ;  ^^ 
DMriy  equL   Ex.  Q.  Bt.    '  EnL,'  703. 


u  mora  an  abanant  apadea  of  OraUaria  than  »  Hiatinr*  ^pa  ig  a 
ganiu  Pitta,  the  cmly  qwds  known  tHatj  dUSmiiig  in  hanif  a 
tail  longer  and  tha  Utenl  aealee  diridad. 

OmImi  (BeofaaL).— Bill  moderate,  hOm-  alender,  tctt  *nA 
oonaidenblj  depreMod ;  tip  abaojotalj  naldied  ;  gODT*  •Kada^ 
If  oatrila  naked,  membranaceooa;  the  aperttue  tm;  amall  and  liw 
Wing!  medatata,  tonnded;  tha  fint  qmll  qmrfona.  Tail  rtxj  Ar. 
ana ;  feet  laige^  very  alroi^  P^'i 
Mdea  ectin  and  amoolb.    (3w.) 

Tha   Cindi  hannt  tha  banki  if  d«ar  a 
ncinitj  of  aiinia  tunbling  "**■"'■  hmrjing  a 
They  go  into  tha  water  till  tbaj  are  quta  •nbmaand,  wall 
bottom  of  tha  abaam,  and  there  aeak  thair  inaeot  Mood.     M.  Ti 


a  lateisl   toe*  aqaal;  tu 


b^aad  tba  knee*;  innM  toe  ihortaaL  Wingi  and  tail  moderate,  the 
loniar  with  the  tbiae  fint  qnilla  mocb  giadoated.  El.,  T.  oUawxaa 
(Swainaoo, '  Birda  of  Wot  Afiica,'  L  204.) 

PifUtmntkaM  (Sw.V— Bill  *a  long  ai  the  hand,  ibtrng,  the  tip 
ntiMT  booked  irktoaabooglybriatlad:  frontal  ftatbara  noall,  eonmaet^ 
directed  Ibrwarde^  and  comprMaed  on  tha  baae  of  tbe  biU.  Wmgi 
and  tad  modenli^  rooaded.    Feet  ittott,  tttoog,  roboat;  (ataoaaid 

Malta  Prided.    <Sw.)   Ex.  P,  Oapati*,  'CHa.  d'AfrV  112,  t  L 

/ouria  (TioiE).— BiU  wilb  tba  genanl  font  of  that  of  Jradt|pii« 
bat  tha  ealkwti  imre  elerated  and  an^ed,  and  both  mandiblaa  entire. 

Inner  toe  tlie  ahorteet ;  middle  toe  nrj  lo^  KrtiTes  of  Amwaia. 
EL/ps^fflMta.    {WUais>,pl.S,t3.) 

Snb-Amilj  Mfotlurima  (MfuMierma),  Ant-Thradica. 

Datfopkala  (Sw.).— BiU  aa  1 
hooked,  baae  wide,   tha  rMt  .    _    .  _ 

McendiDg;  noatril*  and  froBt  dafwded  bj  atiff  fwlhew  and  briatla^ 
nMatixt  in  difitnot  diteettona;  itetoa  ilwngljf  briatlad.  Taooi 
loigtbeiked,  fiffi^iT ;  lateral  aodea  nunenma,  bdmU,  oral ;  toaa  aad 
dawa  abaidia ;  imwr  toe  ibortaat ;  outer  toe  eomaotad  to  tha  fnwMIt 
aa  br  ai  tba  fitat  joint;  hind  daw  lai^  Winn  and  taUrom^ei 
Ex.  JX  rVbcma    (•  Kida  of  BtuO,' pL  T&) 

JfjrwOcra  (DL).— Feat  lo^thaw^  rather  atoot ;  latanj  acalaa  of 
tanoa  in  an  oitii*  fueoe ;  dawa  ttot  broad,  nor  greatlj  comd.  BiU 
aa  in  the  Mnali  JUaaiaaptiU  Wi^abarL  TaU  modaratt^  nnmdad. 

&nl>Oenai&—JfftaaerK—InMr  toe  latter  than  the  outer,  and  deft 
to  iU  baae;  out*  toe  with  ita  fint  joint  nnitad  to  that  of  the  middle 
toe;  the  tanna  with  tha  anterior  aeakadindad.  Drfmofkila  (Bw.).— 
Iqaer  toe  afaoctcr  than  the  ookr,  whidi  it  oolj  aligblly  eooneeted  to 
"-■  -  ""      '-  "  '-       MDMlhiali  the  acalaa  entire.  (Sw.) 

1  inner  toe  longer  than  the 

nearij  Bttai(^t,  and  aa  loi«  aa  the  boa.  (Sw.)  Ex.  Jf .  CUai^  '  EnL' S21. 
i'iliyi  (TieilL>.~Feet  ijodBctjle ;  the  inner  lateral  toe  ahoitat ;  the  1 
OOlo'  nnited  b;  ita  fint  and  aeeond  jmnt  to  the  middle  toe ;  all  the 
tanal  acalca  entire.    Ex.  7>.  oUtf^tma.    (VieilL, 'OaL,' pL  129.) 

Mr.  Bwainaon  ranaika  that  IJrotoaHW,  Amtcivora,  and  all  the  other 
•mall  Myiiidiera,  hariag  the  feet  weak  and  the  laml  acalea  and  dawa 
Mnilar  to  thnea  of  TkamiiuipliiiMM,  be  thinki  it  better  to  refer  tikem  to 
that  group;  bat,  aa  it  haa  not  been  analjaed,  he  doea  no^  in  the 
'ClaaaiUnitwn  of  Biida,'  inoorparate  thoae  two  aabsnen,  althixq^ 
propoeed  by  hinmlf  aome  yean  an.  CZookgiMl  Jonntal,*  toL  L 
p.  301 ;  ■  On  the  natonl  AffiuUea  Omt  oonnaet  tha  Ordan  and  Fluni- 
Vm  of  Kida,'  by  Mr.  Vigora.) 

Kr.  Tifon  c^aenaa  that  the  line  of  enwnediMi  batwaao  Zlaauw 
pJUfau  and  Jf jrwdlCTQ  iafallj  aatabliilndby  tbeiDtemalioaof  aawnl 
foroti  gndui^;paiaii«  into  each  other,  racttaaAnucKVtiB,  Unltmmt, 
and  DrymopkUa.     ('UJm.  Traoa.,'  n>L  XT.) 

Pitta  (Temm.). — Bill  ationg,  Ihmdi-l^ ;  the  caiman  gradoal^ 


HrmalaTi 


atant^  H^tata  tfaea.  nuar  faathara  ai^  Be  a_,  _.  _  _ 
oily  mtttar  lor  thii  porpoaa,  Uka  tha  ftatbm  of  doda ;  and  >» 
aa  aa  'ondit,' that  iriien  thnawaDdiig  they  appear  aoiToniided  liib 
aiT'babblae,  iriiiob  render  them  tbit  briHiaiit. 

C  ofaotiM^  C.  atdim«gaMer,  and  C.  PaHatii  era  nstinB  of  Egn)|it 

H.  Taomiuck  iii|iiiiwin  a  doabt  iriiether  the  aenopd  ia  a  diniie 

and  lafoi,  with  aome  dig^t  donbt,    C  J^OatH  a  it 

'loontaina  te  the  third.     He    atatea    the    pogr^ha: 

.  _  «<  a  PtOani  to  be  tha  Oimea  aad   other  parb  i 

European  Roada,  and  Bja  that  it  ia  very  oommoo  ia  J^aa,«liari! 

ii  named  Eawagaiaa. 

C.  aqaaUeat,  lb«  WalerwOiueL  It  b  the  LeifiduraOo  and  Xab 
Aqnatieoof  tha  HalaBa;  Tordo  da  Ague  of  tha  ^laniaidi;  Mm 
d-Ban  and  Anad6re  k  Oocn  Blandie  of  the  Fraach ;  Wafaatiit  i 
the  Swedea;  Porodni  Eom  of  SoopoU;  Faaee  Fald,  Few  £iU 
Qomt  KaU,  StKM»8twr,  and  Bskke  Ed(^  of  the  Horwigiua: 
Waaaar^Anxd,  Badi-Aaaal,  and  Der  Hodikiirfige  mittlm"  ud 
NotdiKbe  W^wnchwiitaer,  of  the  Qermana ;  WatecnvMiw  of  ik 
Netherlanden;  HwyaSdMn  y  Dinr  of  the  Wdah;  aad  WaterCm, 
Water-Fyd,  Watcr-FM,  Dipper,  and  BeMy-Dndw,  vi  dw  Kitii^ 


ctinad ;  noatrila  nearly  naked :  winga  modente ;  tha  Siat  and  aecond 

anilla  bnt  itiriitly  gndoated.    Tail  ivnarkably  dto-*    -' •>--><— 

the  MTcrta.  Feet  toj  lon^  pale,  the  nalea  neaily 


aligbtlf  aboctec  than  the 
P-gigat.   ('PL CoL,' 217.)    [Prrii.] 

SoMlMMra.— OUoruaaie  (Sw.).— BiU  aa  in  PUIa,  bat  aomewhat 
thidur;  noatiik jurotectad and  neariycoTarad by  jnonmbant faathara; 
tictua  briatlad.  Winp  nonded ;  tha  foor  Giat  qnilla  nodi  padnala<L 
Tail  modenta  «r  logtbaoad,  gndoated.  Feet  alnag;  ntaer  kngtb- 
■Hd:  tiM  inn«  toe  aoaroelT  aborts'  than  tha  aotar.  India,  ^w.) 
Ss.  a  'Ltfflirim  'PL  CoL,^  401.  AnUorta  (VieilL).— BiU  thnub- 
Eke,  «B  in  ifOA    WIi^  nrandad;  the  two  Brat  quilla  graduate^  tha 


■iMpaari-giVi  fM  bom^door.  Lai^th  nlha' n 


rsB 


HBBULIBS. 


Femila. — tTpptr  wt  of  the  head  and  buk  part  of  tha  neck 
aalt-brown ;   leu  irtiite  upon  (he   btewt ;   lower   parts   yellovlah 

Toung  of  tha  Year  diatinguiihed  bj  the  gray  feathera  which  ooTar 
iJie  head  and  tha  nape ;  feathera  of  tha  back  and  nunp  fringed  with 
blackiah ;  iboaa  of  the  wioga  with  whit«  towards  iha  end ;  t£e  white 

of  the  lower  patta  ex " 

'the  abdomea ;  but  iL 
brown  ud  aah-oolour. 

It  ia  found  in  Sweden,  Scsadinavia,  Siberia,  Ruwia,  Osmuuir,  the 
AIpi,  tha  Frreneea,  Holland  (rare),  Spain.  Italy,  Enslaad,  Scotland, 
"Wales,  and  Ireland,  and  in  the  vicinity  of  Trsbizond,  in  Aaia  Iflnor. 

"With  regard  (o  tU  habits,  Mr.  Gould  laya  :~"Aa  Ikr  as  the  &ct  of 
ita  cabmeraion  goes,  we  have  aorulTea  many  times  witneaaed  it ;  but 
bare  nerar  been  able  to  mark  nnobearred  the  aotiona  of  the  bird 
imdsr  water,  ao  u  to  aay  whether  it  is  by  a  powerful  efiort  that  it 
keep*  itaalt  ■obmersed,  or  whether  it  ia  completely  at  its  eais,  aa 
•ame  havo  aseertsd.  The  WateiwOuzel  ia  a  spirited  and  reatlaaa  little 
bird,  fiill  of  life  and  aetivity,  flitting  from  atone  to  atone  along  the 
borders  of  the  atraami;  and  it  is  eepscially  fond  of  penbing  upon 
ajiy  Fook  that  bappans  to  be  BlaTBt*d  in  the  oantre  of  tba  ouirmt, 
wbere,  conipicuoae  by  its  white  breaa^  it  may  be  obserred  dipping 
ita  brad  and  jerking  its  tail  in  a  mannar  not  tinltke  that  of  the  wren, 
at  one  moment  ponring  fartti  a  lively  twittering  aon^  (and  that  even 
in  the  depth  of  winter,  when  the  earth  is  oovand  with  «now),  and  at 
tlie  nest  diving  down,  and  rising  again  at  a  ooniidarable  diitanoe. 
'When  BO  disposed,  ita  flight  ia  straight,  low,  and  rapid ;  in  fact,  muck 
like  the  Klngflaher ;  and  it  is  equally  solitary  in  its  habita.  It  ia 
however  aaldom  seen  in  the  same  aituationB  ss  the  Kingflsbw,  the 
latter  being  a  frequenter  of  streams  which  flow  tJirough  a  fertile 
ooniitry,  while  the  Water-Ounal  ia  peculiar  to  the  rapid  and  limpid 
Btreama  whiob  deaoend  the  mountain  sidea  and  run  throng  glena  at 
their  base."    (■  Birds  of  Europe.') 

The  food  tk  this  apeciea  consista  of  land  and  water  insaota  and 
tbeir  larns,  ^htmtne,  Phry^aata,  Ac,  and  fieah-water  Teetaoeons 
Mollnsca.  Mr.  Uaegilllvray  found  bl  thdr  atomadia  beetles  and  the 
anlmala  of  Lyntutte  and  Ancyli.  The  Scotch  peraecuta  it  under  the 
impteaaion  that  it  feeda  on  the  spawn  of  the  nlmon.  The  jostioe  of 
this  pensontion  has  been  doubted. 

Fiuocs*  of  rooks,  crags,  and  rough  atonea  are  aaleoted  as  Uis 
looalit;  for  the  curious  neat,  which  ia  i^med,  and  Btmilar  with  r^ard 
to  materials  to  thoaa  nhiah  compose  Oi»  nest  of  the  nren.  "It 
builds  early,"  observes  Hr.  Yarrell,  "imd  conoeals  its  large  nest  with 
great  art.  If  a  cav:^  in  a  moas-cavered  rock  ii  chosen,  ths  nest  is 
iormed  of  a  maas  of  closely  iutemoTsn  moss,  7  or  S  inchea  deep,  and 
10  or  12  inchei  in  diameter,  with  a  holloir  ahuDber  in  the  centre 
lined  with  a  few  dry  leaves,  to  which  aooess  ia  gained  by  a  small 
aperture  through  the  moss  on  one  aide.  Sometimes  the  nest  is  placed 
under  a  projecting  stone,  forming  part  of  a  cascade,  and  behind  the 
sheet  of  water  that  falls  over  it.  Tha  i^b  are  from  four  to  aiz  in 
number,  measuring  one  inch  in  leoKtb  by  nine  lines  in  breadtb,  pointed 
at  the  imaUer  end,  and  white."    ('Bntub  Krds.') 


KM  orWstn'-OiiuI  (Ofncliu  a^HatlaitJ, 

Fennanfs  Penrith  Oniel  ia  pmbably  a  yoting  Water^nual  of  the 

Hr.  Oonld,  in  his  'Krds  of  Europe^'  states  that,  airoe  the  publi- 
cation of  hia  'Centa[7  of  Birds  from  ths  Himalaya  Tlountaini,'  be 
had  received  specimens  of  the  youug  as  well  as  of  the  adult.  Id 
conseqnqnoe  of  which  his  plate  in  the  '  Bitda  of  Enrof « '  ia  rendered 
nioce  complete.  He  adds  that  IL  Tamminek  had  faviured  Mm  with 
■peeimens  of  the  Japan  WaterOuzel,  which  diflered  lo  aljghtly  from 
tdose  killed  in  India,  as  no^  in  Mr.  Qould's  opinion,  to  admit  of  their 


Sub-Fsmily  Wendma  (True  Throshea). — Winga  mora  lengthened 
and  pointed.  Bill  notched,  with  the  oulmen  gradually  curved  to  the 
tip,  wbich  is  bent,  but  not  hooked  over  the  lower  mandible.  Feet 
formed  both  for  perohing  and  walking.    (Sw.) 

POradncla,  Vig.  {Eock  Thrusha.).— Bill  thrush-like :  tip  of  the 
upper  mandible  abruptly  bent  down  and  nearly  entire.  Winga 
moderate ;  the  first  quill  spurious ;  tha  second  shorter  than  tha  three 
next,  which  are  equ^  and  longeat  Tail  even;  anterior  scales  divided  ; 
latenl  toe*  equal ;  claws  small,  but  slightly  ourvad. 

P.  taxatUit,  the  Rock-ThniRh,  M^  de  Rocbe  of  tha  French, 
Twrdm  taxatilit  (Qould),  ia  a  native  of  Europe.  It  inhabila  rocky 
and  mountainous  conntriaa.  It  is  found  in  the  Utalian  Mountain^ 
tha  Alps,  and  Fyrenaaa.  It  also  inhabita  Qnmany,  Franca,  Bwitier- 
land,  and  the  Tyrol,  Spun,  Sicily,  Turkey,  tha  Grecian  Archipdago, 
and  Algeria.  It  has  occasionally  bseu  shot  ia  England,  and  on  that 
account  ia  mentioned  by  Yairell  in  hia  '  British  Birds.' 

Sttb^Senus  ParopKila  (Sw.)— Bill  thrush-liko:  the  culmen  and  tip 
of  tha  upper  mandible  gnduilly  bent  and  entire.  Wings  and  tail  at 
in  the  last  Lega  pale ;  anterior  scales  entire ;  lateral  toes  unequal ; 
inner  ahorteat;  claws  moderate  and  fully  curred.  (Sw.)  Ex.  P. 
q/anoetphaia.    (Gould,  '  Cent  of  HimaL  Birds.') 

MtnUa  (Willughby).     [Blacibibd.] 

OrpAcKi  (Sw.). — Oenarat  structure  of  Menia.  Bill  more  onrred  in 
the  culmen;  the  notch  small,  or  nearly  obaolete;  riolal  bristlm  rathw 
atrong.  Wings  rounded ;  the  thrsa  finit  quilla  graduated.  Tall  length* 
ened,  graduated,  or  rounded.  Inner  toa  manifestly  shorter  than  tlu 
outer.    Ex.  0.  PolygloUiu.   (Wilson,  pL  10,  f.  1.) 

Snb-Oenus  Oouff&a  (Tig.). — QenenI  structure  of  Op&nu,  but  ths 
wings  more  rounded,  and  the  tail  lees  so ,-  rictus  Hmooth.  Airios  only. 
St.  a  teueoetpi.    (Sw.,  'Birds  of  Wait  AiHca,' 1,  pL  S2.) 

Chatopl  (8w.).— Bill  moderata,  thruih-Iika,  notched  ;  nostrils  bsBaL 
large,  uidied,  membranous,  the  aperture  lateral  and  linear;  frontal 
feathers  rigid,  the  shafts  compoBed  of  bristles;  chin-featheis  the  same, 
but  weaker;  rictus  bristled.  Winga  very  short  and  rounded.  Tail 
rather  lengthened,  broad,  oonvsz,  soft,  and  slightly  rounded.  Tarai 
very  long  and  strong ;  anterior  scales  divided  ;  lateral  toes  unequal ; 
clawa  amall,  obtuse,  and  slightly  curved,  the  three  anterior  of  equsl 
sise.    Africa.    (Bw.)    Ei.  O.  BiHvhMii.   (Pi.  '  CoL,'  886.) 

Sul>Family  O-alavpodina,  Babblers. — L^s  remarkably  long  and 
strong,  with  the  claws  but  slightly  curved.  Wings  short  and  rounded. 
Tail  lugi,  brosd,  graduated,  and  very  eatt  Plumage  Ui.  Bill  com- 
pressed, stiaight,  bard,  the  tip  nearly  entire.    (Sw.) 

Aflornram  (Sw.). — Bill  moderate,  straight,  aomewhat  oonic ;  tip 
notched;  gon^  ascending;  frontal  feathers,  small,  rigid,  directed 
forwards;  rictus  bristled.  Wings  very  short,  mneh  roimded.  Tail 
moderate,  graduated.  Tarsus  and  middle  toe  (^  equal  length;  lateral 
toea  much  shorter  and  equal;  hinder  toe  shorter  than  the  taraus; 
anterior  claws  very  small,  and  but  slightly  curved;  tarsal  scales  hardly 
divided.     (Sw.)    Ex.  P.  rvfictpt. 

Cntterojtui,  Sw.  (/on/hacincia,  part).— Bill  nearly  ailatig as  the  head, 
more  or  less  stmgbt  from  ths  base,  mnoh  compressed,  obsoletsly 
natohed;  rictus  bristled;  frontal  feathen  rigid.    Wings  short,  rounded. 


equal ;  bind  toe  large,  nearly  as  long  oa  the  middle  toe.  Plumage 
lai,  soft.     (Sw.)     Ex.  0.  SeiniBaniii.     ('Zool,,'  UL,  L  30.) 

ft'oWina  (VieilL).— Bill  slender,  straighlj  rather  cylindrical  above  j 
the  sides  very  little  compressed ;  base  broader  than  high ;  tip*  of  both 
mandibles  distinotly  notched;  nostrils  naked,  baisl ;  rictus  with  a 
few  bristles.  Winn  very  long;  Srat  and  second  quills  graduated,  four 
next  longest  Tail  lengthened,  even.  Feet  strong,  formed  for  walking, 
black ;  anterior  toes  divided,  Oxe  rest  entire ;  latenl  toes  equal ;  middk 
toe  and  claw  short,  very  little  longer  than  tbo  hind  toe.  Australia, 
Ei.  a.  mdanoltiKO.     (VieJlL,  '  GaL,'  rO.  150.) 

Sub.Qenus  Oincimoraa  (Horsf,  and  Vig.). — Bill  veij  straight;  culman 
and  gonys  equally  curved  towards  the  point,  wbich  la  slightly  notched. 
Wings  very  short;  tha  two  first  quiUa  graduated;  the  three  next 
longest,  and  of  equal  length.  Tail  lengthened,  brood,  graduated,  the 
feathera  narmwed  towards  their  tips;  under  tail-ooverts  very  long. 
Feet  moderate  ;  inner  toe  longer  than  outer.  Australia.  Analtwous 
to  Accentor  among  the  Sglv^da.  (Sw.)  Ex.  0.  punctata,  (^w, 
'  ZooL  of  Nat  Hist;  pL  B.) 

Malacoeircvt  (3w.).~'Bill  mors  or  Isss  curved,  by  being  elevated  at 
the  base,  having  the  sides  much  compressed,  and  the  culmen  high  and 
arched ;  the  tip  almost  entire,  and  act  suddenly  bent  over  the  lower. 
Feet  «ry  Ivge.    Tail  sofl,  graduated,  pienersJly  langthoned.    (Sw.) 


,  „ sd,  gene 

Ex.,  it.  dnofui.    ('  Zool,,'  III,  iL  pL  137.7 

Sub-Genera.— if(!jciiiirt(i  (Horsf.).- Bill    deader;    rictus  bristled. 
Wings  very  abort;  the  two  first  quills  gradnated,  the  four  next  all 
of  the  same  lengUi,  and  longest      Toil  lengthened,  graduated;  the 
feathers  narrow.    Feet  very  largo  and  strong ;  toea  langtheued ;  tha 
inner  toe  rather  longer  than  the  outer;  claws  slender,  and  but  eligbf* 
curved;   anterior  scales  divided,  lateral,  entire.      Ex.  if.  palut' 
PomaUrhinui  (HonO. — General  structure  of  Orateropvi;  but 
mandiblea  of  wa  bill  curved  and  entire,  and  the  wing  sbortei 
much   more  rounded ;    four  first  quills  graduated.      Tarsal  i 


entin  ;  itmer  to«  nther  ihorter  than  the  oater.  Ex.,  P.  motUanm. 
Timalia  (Honf.)-— Humoee  lax.  Bill  atreight,  rather  ahort^  much 
oompnned;  oulmen  high  and  arched  gradiull; ;  tipobMUtoljiiotchsd 
or  eatiro ;  commiuure  curved.  Wiuga  abort,  roupded.  Tail  mors  or 
1«M  leogtbeoed,  graduatod.  Feet  atroag;  lateral  toe«  nearlv  equal 
India,  AuBtralia,  Afnca.    <3w.)    Ex.  T.  tltoriKica.    ('PI.  Col,'  76.) 

Ptcraptaoliu  (Kittliti).— Feet  oF  eztraordioai?  aw  and  UUckneaa; 
all  the  anterior  toe*  Dearl;  equally  long  j  clawa  long,  alendar,  alightl; 
ourred.  Tail  conaiiting  of  fourteen  feathers,  rounded  and  oarried 
erect,  Winga  very  abort.  Bepreaentiug  Mmura  and  OrlhtmifX. 
Western  tropical  America  only.  (Sir.)  Ex.  P.  mega^odvu.  (KitU., 
pL4;  'ZooVIlL,  iLpL  117.) 

Sab-Family  Oriolina,  Oriolea. — Bill  tlmub-Uke,  »i  long  a*  tlie  head, 
broad  at  the  baae,  compraised  beyond  ;  the  baw  and  gape  devoid  of 
biiatle* ;  noetrila  naked,  aperture  large.  Wingi  lengthened.  Bump- 
feathen  thick.    lateral  toea  unequal.    (Sw.) 

BimaaMui  (S*.). — Habit  and  genenl  structure  of  the  Oraltrajm*. 
Bill  lengthened,  slender  ;  the  culmen  arched  from  the  baae  ;  Uu  tip 
hooked  and  notched ;  nostrils  lai^  naked,  membranaoeoas ;  the 
aperture  large,0Tal,  terminaL  Wings  remarkably  short  and  rounded. 
Tail  moderate,  broad,  cuneated.  Feet  very  large  and  atrong ;  lateral 
toes  equal ;  clava  aleodar,  acute,  slightly  curved.  Anurua  only. 
(Sw,)     -E.X.  D.  vociftran     ('Zool.,' la,  a  pL  72.) 

Sertcuiiu  (Sw.l^Bill  rather  stout,  raaemhling  that  of  Orioliu; 
nostrils  naked.  Wings  moderate ;  two  &rat  quills  equally  graduated  ; 
third  nearly  as  long  aa  the  fourth.  Tail  moderate,  even.  Feet  strong 
robuat ;  tareua  much  longer  Chan  hind  toe ;  inner  ehortest.  Auitralia. 
(Sw.)  Ex.  S.  dhrytoetpkd^  (Lewin's  ■  Birda  of  Sew  South  WiOe^' 
p-l.) 

Oriolw  (Linn.). — Bill  aa  long  as  the  head,  broad  at  the  base;  tip 
diitinotly  notched,  and  somewhat  hooked  ;  noetrila  ihort^  nearly 
naked ;  aperture  lateral,  large,  and  ovaL  Winga  rather  lengthened  ; 
fint  quill  very  abort ;  aecond  not  quite  ao  long  aa  the  third,  which  ia 
genenlly  the  longest.  Tarana  nther  short,  longer  than  the  hind  toe 
and  claw ;  anterior  scalea  divided.    (Sw.) 

Woods  and  thioketa  are  the  haunts  of  the  Oriolea ;  and  there  they 
live  in  pairs,  congregating  however  for  their  autumnal  migration. 
Their  neeta  are  very  artiScially  framed,  and  constmoted  at  the  extre- 
mitjea  of  the  branches  of  high  treea ;  insect*,  with  different  kinds  of 
berriaa  and  other  soft  fruits,  form  their  food.  The  prevailing  colour 
of  the  plumage  of  the  males  is  yellow,  and  thii  character  is  constant 
!□  the  greater  number  of  species  known.  The  female*  differ  much 
from  the  males,  their  plumage  exhibiting  greenish  or  tarnished  yellow 
tints ;  and  the  young  in  early  life  always  resemble  the  feuudee.  Their 
moult  is  simple  and  ordinary. 

They  are  found  in  Asia,  Africa,  ialands  of  the  Indian'  Archipelago, 
and  southern  and  easteru  Europe. 

0.  giMula,  the  Qolden  Oriole.  This  ia  supposed  by  Belon  and  othm« 
to  be  the  XXupiay  of  the  Qreeks ;  Galgidut,  Vine,  and  Oiiolui  of  the 
Romans,  and  the  Piau  of  which  Fliuy  (book  x.  c  33}  spcwka  aa  suapend- 
ing  Its  aeat  on  a  twig  of  the  topmost  branchy  of  a  tree,  after  the  manner 


ka,  of  the  Oermana  and  Netberlanders ;  Qoutmerle  of  the  Dutch; 
WitwaU  of  Willughby  and  Ray ;    and  Fwyalobcn  Kelen  of  the  Welab. 

Male. — Qolden  yellow,  a  blai^iih  brown  spot  between  the  eye  and 
the  bill ;  wing*  and  tail  black ;  a  yellow  spot  on  the  quilla,  nol  far 
from  the  middle  of  the  wing  when  closed  J  and  the  tail-feather*  termi- 
nated with  yellow ;  bill  reddish  maroon ;  iii*  red ;  feet  bluish  gray. 
Length  rather  more  than  10  inches.    I£r.  Hoy  agrees  vrith  Hr.  Tarrell 

third  year. 

Female. — Qreenish  olive  above ;  grayish  white  with  a  yellowish  tint 
below,  where  the  plumage  ia  marked  by  somewhat  distant  grayiah 
brown  short  stripe*  or  dsahes  disposed  longitudinally  ;  winga  brown 
bordered  with  olivaceous  gray ;  tail  olivaceoua  tinged  with  black ; 
yellowish  beneath  with  a  brownish  black  mark,  eomewhat  in  the  farm 
of  an  irr«gular  Y  ;  no  dark  streak  behind  the  bill  and  the  eye. 

The  Toung  of  the  Year  rcMmble  the  female ;  but  the  longitudinal 
■tripe*  of  the  lower  parCa  are  more  numerous  and  deeper  in  colour ; 
bill  blackish  gray  and  iris  brown. 

Variety,  with  black  sfiota  on  a  brilliant  yellow  ground. 

The  Qolden  Oriole  is,  upon  the  whole;  a  ah;  bird,  haunting  lonely 
grovea  and  thicket*  on  the  skirt*  of  woods.  exo*pting  in  the  fruit 
■eason,  whan  it  always  frequents  orchard*,  to  the  no  small  loa*  of  the 
owner.  It  is  difficult  to  get  near  them,  though  they  are  sometimes 
approached  by  the  sportsman  under  the  deception  of  his  imitative 
whiatle ;  but  it  requires  great  aoeuraxiy  both  of  lips  and  ear  to  perform 
this  &aud,  for  the  least  mistake,  or  one  false  note,  will  send  the  bird 
off  at  ODoe.  The  food  oonaista  of  inseot*  and  their  larv^  berries,  and 
fruits,  among  which  figs,  grapes,  and  oherriea  are  favourites.  The 
whistle  of  Uie  Oriole  is  loud  but  flute-like,  and  Bachatein  expresses 
the  sound  bytheword'puhlo.'  Thacop,omtherBsuaer«haped  nes^ 
is  formed  of  wool  and  slender  giaaB-stemj^  and  plaoed  in  the  fork  of  a 
branch,  usually  towards  its  extremity.      The  old  Franch  quatrain 

"  On  dlt  qs'nn  homnu  one  le  aid  n*  troava, 

Da  LorlDt,  leqiul  at  fust  pendn, 

TojJa  pourqnoj  c*  di      — 


Ntst  of  Ooldea  Oriole  lOrlcla  faOuUj. 

Jhe  eggs  are  generally  four  or  five,  purplish  white  with  a  few  aah- 
gray  and  claret  spots ;  and  the  female  watches  over  them  with  such 
maternal  care,  that  it  is  said  she  will  auSer  hereelf  to  be  taken  rather 
than  abandon  them.  In  this  country  nesta  have  been  taken  in  Suffolk 
and  Norfolk. 

Thi*  bird  is  found  in  Sweden,  where  it  ooeasionilly  breed* ;  some 
of  the  districts  of  Russia,  Germany,  Holland,  Fiance,  Spain,  and  Italy ; 
Malta  (on  the  southinj^i  migration  to  Africa),  Oreeoe,  Egypt,  Tunis, 
Tripoli,  and  the  whole  north  coast  of  Africa ;  Trebixond  and  Smyrna. 
In  a  note  to  Pennant's  '  Britieh  Zoology,'  by  J.  L.,  it  is  stated  that  it 
is  oommon  in  India  under  the  name  of  Pilluck  or  Feeluck,  and  that 
drawingsof  both  aeies  were  sent  from  Oude  to  Lord  Valentia ;  but 
these  were  probably  specimens  of  0.  aurnu  so  often  rteeived  from 
India,  a  spedes  whioh,  though  in  soma  degree  like  the  0.  galinJa,  a 
distinct  fhim  it, 

In  oar  own  oountry  the  Qolden  Oriole  haa  been  found  inHampihire, 
Devonshire,  Cornwall,  near  Hanohester,  near  Lancaster,  near  Waltoii 
in  Surrey,  and  near  QodBlming,at  Cheshunt  (Herta),  near  Saxmundhom 
in  Suffolk,  in  Norfolk,  at  Tynemoath  in  Durham,  and  in  Soutli  Wnln. 
It  has  been  aeen,  though  rarely,  in  Ireland,  but  never,  as  far  as  ws 
can  learn,  in  ScotUnd. 

The  binl  can  only  be  considered  as  an  oocaaional  aummer  visitor  in 
Britain,  where  it  fleet  appean  in  April,  returning  io  September.  Prince 
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O.  Ij.  Bonapute  states  (^Speoohio  Comparativo')  that  it  arriTM  near 
Home  in  the  ipring,  and  departs  in  the  summer. 

The  Gk>lden  Oriole  gets  yeiy  fai  after  its  summer  feed  of  fruits. 

^W^illughby  saw  many  of  them  in  the  poulterers'  ^ops  at  Naples, 
«nd  says  that  ''it  hath  Tery  delicate  flesh,  and  yields  wholesome 
nourisfainent" 

Sub-Qenus  Irena  (Horsf.). — ^Bill  of  Oriolus;  but  the  culmen  much 
raiaed  and  considerably  •  arched  from  the  base,  rather  hooked  at 
'the  tip.  Nostrils  paitly  defended  by  shortplumes,  which  ooyer 
the  membrane.  Rictus  slightly  bristled,  mngs  and  tail  as  in 
SerictUuB :  feet  small ;  tarsus  very  short,  scarcely  longer  than  the  hind 
toe  and  daw;  anterior  and  lateral  scalee  entire;  inner  toe  rather 
shortest :  rump-feathers  yeiy  thick,  and  slightly  spinous.  The  species 
inhabit  India.    Ex.  Irma  Pudla.    (Honf.,  <  Jam'    <  PI.  Col.,' 70.) 

IhUut  (YieilL). — Bill  veiy  short,  much  compressed,  but  with  the 
culmen  elevated  and  arched;  commissure  curred;  nostrils  as  in 
Oriolui.  Wings  rather  short ;  first  quill  not  half  so  long  as  the 
second;  third,  fourth,  and  fifth  longest;  secondaries  with  the  tips 
notched;  tertials  lengthened.  Tail  moderate,  slightlyfofhed.  Feet 
as  in  Oriohu;  daws  strong,  broad,  much  curred.  Thespedes  are 
natiyes  of  South  America.    Ex.  D.  polmanm,    ('  EnL,'  166,  £  2.) 

Spkecoiheret  (Vieill). — Bill  rather  short,  strong,  partaking  of  the 
structure  both  in  DuIub  and  Orioltu;  the  base  broad;  commissure 
straight,  gape  yery  wide,  extending  beyond  tiie  eye.  Nosteils  naked, 
the  apertore  lai^  and  oyal ;  wings,  tail,  and  feet  as  in  JhUui ;  tarsus 
hardly  longer  than  the  hind  toe  and  daw.  Thenedes  inhabit  Aus- 
tralia.   Ex.  S.  viridii.    (VieUL,  'QaL,'  pL  147.)  . 


M.  Lesson,  in  his  'Table  H^thodigue,'  makes  the  Turdusin^  the 
^h  fami 
gpenera:— 


fifth  famUy    dT  the  Dentirostral 


ique,'  I 
Birds, 


consist   of  the  following 


Twdui  (linn.),  indudiog  iferula,  Twrdut,  and  Ixot;  CSndut; 
Cindomma:  Ihdu»;  StwrneUa;  TimaUa;  Jkuvomii;  Jora;  Pitta; 
Myuatkera  ;  Brachypteryx  ;  OraUina  ;  Aeridotheret  ;  Ptaroida; 
Mimeta  ;  Oriolui ;  and  &ericvS/uM.  The  position  assigned  to  the  family 
is  between  the  Ampelidia  and  the  MmuHu  (Mcmuro), 

Prince  C.  L.  Bonaparte,  in  his  'Geographical  and  Compsratiye  List 
of  the  Birds  of  Europe  and  North  America'  (1888),  places  the  Tmrdido 
between  the  CerthidcB  and  the  Mutcieapidcp,  and  assigns  to  the  first 
the  following  sub-families  and  genera. 

Sub-Family  a.  Odlamoherpina. 
Cettia  (BouKp.) ;  PuueMuteitUa  (Bonap.);  ZoeiMteOs  (Bay) ;  OdUk- 
modyla (Bonnp.);  Oyttioola  (Less.);  JBrythrcpygia  (Smith,  Agrcbaiet, 
Sw.) ;  Calamoherpe  (Meyer) ;  Hippolait  (Brehm.).  These  are  for  the 
most  part  formed  at  the  expense  of  the  genera  SyUria  ud  MotaciUa 
(Linn.). 

(.  Syhrinas. 

PkyOopneuiU  (Meyer,  PhyUateoput,  Bde);  liauophOut  (Leadi); 
Sylvia  (Lath.);  Cwmnea  (Brisson);  Nitoria  (Bon«>.);  AceeiUor 
(Beduit);  OoUiopt  (Qould) ;  Imcinia  (Br.,  PMUmda,  Sw.). 

c.  SaseieolintB, 

DandaUu  (Boie,  Brythaea,  8w.,  Rtibeeula,  Br.) ;  RvtieiUa  (Br.,  PAos- 
meufio,  Sw.);  Saxieola  (Bechst);  VUifiora  (Briss.,  CSnan^  YieilL) ; 
Sialia  (Sw.) ;  Petroeinda  (Yig.,  part) ;  Petrocossyphm  (Boie). 

d,  OriolintB. 
Oriolui  (UnsL). 

t,  TwrdinoL 

lfertt;a(Ray);  Tuirdui(Uxm.)\  Oreocinda  (Qould);  Mimua  (Boie, 
OrpAeiw,  Sw.);  OinduB  (Bechst). 

/.  MotacUlinoB. 
ifi(Aiif  (Bechst);  Budytes  (Cvly*) ;  MotacUla{UDiL). 

g»  PaHitujB* 

lUguliu  (Ray);  Panu  (Lmn.) ;  Meditura  (Leach,  Paroidet, Brehm.); 
OaUunophUiu  {hMcitii  Myttadnui,  BrehuL);  ,SgUhalut  (Yig.,  Pendu- 
Unui,  Cuy.). 

h.  SylvieoUnce, 

Panda  (Bonap.) ;  Trichas  (Sw.) ;  Vermivara  (Sw.);  Sdunu  (Sw.); 
^{vtco^  (Sw.) ;  iTi&onta  (Bonap.) ;  CttZtcivora  (Sw.). 

Mr.  O.  B.  Gray  makes  the  Tardida  (Turdut,  Linn.)  the  second 
family  of  his  third  tribe  {Dentiroiiret)  of  his  second  order  {Patteret). 


the  Coniroitretf  and  tne  Turdida  between  the  LiudnidcB  and  the 


The  Dentirottra  are   placed   by  him  between  the  TemUrotiru  and 
'     "    '         ,       '  the  ~    "  ■  " 

ifittctcoptdo. 

The  following  are  the  sub-families  and  genera  into  whidi  Mr.  0.  B. 
Gray  diyides  the  Turdida  .'- 

Sub-Family  1.  Formiearina, 

Qeners. — Ndodda^  Less.;  Bupeta,  Temm.;  Ajax,  Less.;  Doty* 
9ephala,  Sw.;  PUhyi,  YieilL;  Formidvora,  Sw.;  MyrmedMa,  G.  K. 
Grty;  Urotomut,  Sw.;  Malurio,  Leas.;  Ci>rytlMpii,  Sundey.;  Braehy- 


pteryx,  Horsf.;  Maeronvt,  Jard.  and  Selby;  Tinador,  Pr.  Max.; 
iVintearittf,  Bodd.;  Chamaaa,  Yig.;  6^aUaria,  YieilL ;  Cuts,  Boie; 
Brachyvrui,  Thunb.;  Myiophaneut,  Temm.;  Bydrohata,  YidlL 

Sub-Family  2.  TwdiwE. 

Qenertk i^Pdroeossyphui,  Boie;  Oroeetet,  G.  B.  Gray;  Zarvioora, 
Hodgs.;  BetBonomis,  dmith;  Saxieolidea,  Less.;  Ohaitopt,  Sw.;  Oeo- 
ddUa,  KuhL ;  Zoothera,  Yig. ;  Myiophaga,  Less. ;  Ortodnda^  Gould; 
TwrduM^  Linn.;  Menda  (Bay),  Boie;  Mimtu,  Briss.;  Toxoitoma, 
WagL 

Sub-Family  3.  TimalincB. 

Genera: — 2)onaeobiu8,  Sw.;  Petlameum,  Sw.;  Aipttnemia,  Sw.; 
Orateropus,  Sw.;  Oarrutax,  Less.;  Actinodura,  Gould;  OindoMna, 
Yig.  and  Hors£ ;  8uya,  Hodgs. ;  Sibia,  Hodgs. ;  Tedti,  Hodgs. ;  Makh 

eoeercus,  Sw. ;  Timaiia,  Horsf. ;  Pomatorhwtu,  Horsf.;  f  PaiwH- 

eda,  Hodgs.;  leteria,  YieilL;  Tumagra,  Less. 

Sub-Family  4.  Oridinai. 

Genera:— i)iatt«,  YieilL;  Spheeotheres,  Yieill. ;  OridiU,  linn.; 
Mimeta,  Yig.  and  Horsf.;  Anakipus,  Sw. ;  Serietdtu,  Sw.;  Oriolia,  J. 
Geo£ 

Sub-Family  5.  PycnonotincB. 

Genera  i-^Mieroicdii,  G.  R.  Gray ;  Micrdanui,  Eyton ;  MataMpr 
teron,  Eyton ;  TrickophoruB,  Temm. ;  ffyptipda,  Yig. ;  Tuhituh 
Hodgs. ;  PhyUattrephua,  Sw. ;  Hmmaiarmt^  Sw. ;  Pycnonwtm,  KuhL ; 
Andropadut  (f),  Sw. ;  Trichixot  (?),  Leas. ;  Sdrniii  (f).  Less. 

Mr.  G.  R  Gray,  with  his  usual  diligence  and  accuracy,  giyes  the 
synonyms  of  all  these  genera ;  and  obseryes,  with  regard  to  some  of 
them,  that  Drynwphila,  Sw.,  has  been  used  in  botany;  that  LepUh 
rhynehiu,  Menestr.,  was  preyioudy  employed;  Petntphila,  Sw.,  used  in 
botany;  Couypha^  Yig.,  used  in  entomology,  only  the  termination  is 
there  in  «f;  CicA^  WagL,  preyioudy  used  in  ichthyology;  Potudi- 
cda,  Hodgs.,  preyioudy  employed  in  herpetology ;  ana  ificropict, 
and  jBrocAypuf,  Sw.,  preyioudy  used  in  other  branchea  of  natural 
history. 

The  following  true  Thrushes  bdonging  to  the  TiinuBWin  genus 
Twrdm,  are  natiyes  of  Europe : — 

Black  Quad,  or  Blackbird,  Menda  v^dganBt  Ray;  the  Ring  Ouzel, 
Menda  torqwUa^  Briss. ;  the  Migratory  Ouzel,  Afenuaiat^a^orui,  Sw. ; 
the  Black-Throated  Thrush,  Twrdv*  atrogtUarie,  Temm. ;  the  Field- 
fare, Twrdm  pHaria,  Linn. ;  the  Redvring,  Tutdut  Iliacui,  Linn. ;  the 
Missel-Thrush,  Twdue  viedvanu,  Linn. ;  the  Song-Thruah,  or  Throstle, 
Turdut  mudcue,  Linn.;  Naumann's  Thrush,  Turdtu  Naumanni, 
Temm.;  the  Pallid  Thrush,  Tnrdue  pallidue,  PalL;  White's  Thrush, 
Tmdut  Whitd,  Eyton ;  the  Siberian  Thrush,  2Wrfitf  Siberieut,  PalL ; 
the  Water-Ouzel,  or  Common  Dipper,  Oindut  aqwUieut,  Bechst. ;  the 
BUok-Bdlied  Water-Ouzd,  Oinclu$  melanogatter,  Brehm;  PalLas's 
Water-Ouzd,  Oindue  PaUadi^  Temm. ;  the  Rock-Thrush,  Petronnda 
eaxadlii,  Yig. ;  and  the  Blue  Thrush,  Petrodnda  qfaneua,  Yig. 

Of  these,  the  Water-Ouzel,  or  Common  Dipper;  the  Missd-Thmsh ; 
White's  Thrush  (oceadond  only);  the  Song-Thrush;  the  Fiddfare; 
the  Redwing;  the  Blackbird ;  and  the  BUng-Ouad,  or  Bing-Blackbird, 
are  British. 

T.  mtmeui,  Throstle  or  Song-Thrush ;  Mayis  of  the  Scotch.  It  is 
the  Griye  and  Petite  Griy»  of  the  French ;  Tordo,  Tordo  Commune, 
and  Tordo  Bottacdo,  of  the  Italians ;  Sing-Drossd,  or  Wdss-Drossd^ 
of  the  Germans ;  and  Adeiyn  Bronfraith  of  the  Welsh. 

This  charming  songster  inhabits  eyery  country  in  Europe,  haunting 
gardens  and  woods  near  streams  or  meadows.  Bechstein  says  that  in 
Germany,  as  soon  as  the  autumnal  fogs  appear,  the  Throstles  collect  in 
large  flights  to  seek  a  warmer  climate,  the  prindpd  time  of  passage 
being  from  September  15th  to  October  16th,  and  tne  return  about  the 
middle  or  end  of  March,  when  eadi  pair  seeks  its  own  district  In 
Great  Britain  it  is  permanent,  and  spread  oyer  England,  Wdea, 
Ireland,  Scotland,  and  its  idands.  Russia,  Denmark,  Sweden,  and 
Norway  possesss  it  In  the  south,  beddes  Germsny,  France,  Itdjr, 
and  Greece  haye  it  It  has  been  seen  in  winter  at  Smyrna  and  Trebi- 
zond.  Ftofessor  Nilsson  states  that  it  leayee  Sweden  for  the  winter, 
and  comes  farther  south.  Mr.  Selby  obseryes  that  such  yidtors  arriye 
in  Britain  with  a  nortii  or  north-east  wind,  and,  after  staying  a  few 
days  to  recruit,  moye  southward. 

Worms^  insects,  snails,  and  fruits,  form  the  food  of  the  Throstle. 
The  common  Garden-Snail  {Hdix  kortenni)  and  the  Wood-Snail  {EtUx 
nemondie)  are  killed  and  eaten  in  great  numbers  by  this  spedes.  The 
bird  beats  and  breaks  the  shells  against  a  stone  to  get  at  the  animals. 
The  nest  is  made  of  green  moss  generally,  and  fine  root-fibres  on  the 
outdde,  and  is  lined  within  with  cow-dung  and  decayed  wood,  the 
lining  forming  a  cement  so  perfectly  spread  that  it  wm  hold  water. 
Eggs  four  or  fiye,  of  a  light  blue,  the  larger  end  haying  a  few  smsll 
black  specks  or  spots.  Tune  of  incubation  thirteen  days.  The  first 
hatch  generally  comes  forth  in  April,  but  the  young  haye  been  known 
to  be  out  at  the  end  of  March.    There  are  generally  two  broods  in  the 

Ssar.  Both  the  cook  and  the  hen  dt,  but  the  former  less  than  the 
tter.  He  often  feeds  her  on  the  nest  A  holly,  a  thick  budi  (a  tall 
one  is  mostly  preferred),  a  dense  and  somewhat  nigh  shrub,  or  a  fir  is 
usually  sdected;  but  the  bird  has  been  known  to  bread  in  an  open 
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■hed  or  tooI-bouBe,  and  does  not  wem  to  ibon  the  naighbourlioad  of 
man.  In  1 3S3  a  p^  built  their  neat  in  a  low  tree  at  tbe  bottom  oF 
Orsv'B  Inn  Oirdene,  near  the  gates,  where  passaogen  are  going  b;  all 
dsy  laag.  The  ben  laid  her  complement  of  i^gt,  and  was  aitting  on 
them,  when  k  cat  climbed  up,  and  killed  her  on  the  ne>t^  The  cock 
immadiatel;  deaerted  Ibe  place. 

BechatelD  rtatea  that  in  oaptJTitj  tbe  Thrwtle  is  easily  taught  to 
perform  ain.  For  taking  it  he  recommends  a  perch  with  a  limed  twig 
M  tb*  belt  mode  of  capturing  a  Ene-toned  mala  :  but  in  September 
or  October  he  aaya  that  the;  may  be  caught  in  the  water-traps,  where 
thej  repair  at  auuriaa  and  sunset,  bo  late  that  they  sometimes  cannot 
be  aeen,  and  the  birdcatcher  is  only  guided  by  bis  ear.  He  obsarrei 
that  when  tbe  birds  enter  the  water  there  must  be  no  haste  on  the 
part  of  tbe  fowler,  because  thej  like  to  batbe  in  company,  and  assem- 
ble lometiiiiaH  to  tiie  number  of  ten  or  twelve  at  ooce,  by  meaaa  of  a 
peculiar  rail.  Becbstein  tells  us  tbat  the  Gnt  which  Ends  a  convenient 
stream,  and  wiabaB  to  go  to  it,  cries  in  a  tone  of  surprise  or  joy,  '  sik, 
sik,  sik,  siki,  tsac,  tsac,  toao' :  then  all  tbe  thrushes  la  tbe  —!">'>>"'—- 


and  tbey  seldom  venture  till  they  have  seen  a  Kedbreast  bathe  without 
danger.  But  the  Qrst  that  bathes  is  bood  followed  by  others,  aod  they 
begin  to  quarrel  among  themselves  if  tbe  bath  is  not  Urge  enough  to 
■ceominodate  all  BBtJafaatorily.  Bechsteia  further  remarks  that  it  is 
>  good  plan  to  have  a  tame  lurd  rumiing  and  Mattering  on  the  banks 
of  the  stream  u  a  decoy  to  attract  tbem. 

T.  TuciTOnu,  tbe  Miasel-Thnish ;  Merle  Drains  of  the  Frenob; 
Jferula  vueivora  of  Selby.  It  is  also  called  in  various  parts  of  Great 
BritsJn,  MisUe-Thrusb,  Gmy  Thrush,  Holm-Thrush,  Soreeoh-Throsh, 
Stormoook,  and  Shrite;  The  male  and  female  of  this  bird  exhibit 
little  diSbreuce.  Tbe  beak  is  dark  brown  ;  the  under  mandible  pale 
jelloir  at  the  biae ;  the  iridee  hasel ;  the  top  of  the  head  and  almost 
all  the  upper  surface  of  the  body  nearly  omform  clove-brown  ;  wing* 
and  wiog-coverta  nmber-brown ;  the  latter  broadly  edged  with  wood- 
brown;  tbe  wing-feathers  with  a  narraw  edge  of  the  same  ooloor; 
upper  surface  of  the  tail-feathers  umber-brown ;  tbe  broad  inner  web 
of  each  outside  teil-fealLer  with  a  patch  of  dull  white;  the  second 
feather  on  each  aide  with  a  smaller  patch  at  the  tip ;  tbe  tail  slightly 
forked ;  all  the  under  surface  of  the  body  white  tinged  with  yellow, 
and  covered  with  numerous  black  spots,  tbose  on  £ront  of  the  neck 
triangular  in  shape,  with  one  angle  pointing  upwards ;  the  spots  on 
tbe  breast,  belly,  and  sides  round ;  under  surface  of  the  wings  and 
tail  gray;  tarsi  and  toes  pale  brown;  the  alaws  dark  brown.  The 
whole  length  of  tbe  adult  bird  is  about  11  inches. 

This  is  one  of  the  largest  of  the  Sritish  species,  and  although  not 
very  common  anywhere  it  Is  very  gsneraUy  diftHued.  It  is  rathsr  a 
■by  bird,  frequenting  small  woods  and  the  high  trees  in  hedges  bound- 
ing large  meadows.  It  remains  in  this  country  all  the  year,  and  the 
male  commencae  his  song  frequently  as  early  as  February.  The  name 
Btormoock  is  given  him  from  his  habit  of  singing  during  storm  and 
rain.  It  begins  to  build  in  April,  and  fixes  ita  neat  in  tie  ioA  of  a 
tree.  The  eggs  are  four  or  five  in  number,  otagreemsh  white.colDur, 
spotted  with  red-brown;  sometimes  the  ground.TOlour  is  reddish-wbite 
spotted  with  dark  red-brown.  Two  broods  are  produced  in  the  season. 
It  feeds  on  worms,  slugs,  Ac,  obio  fruits,  especially  those  of  the 
mistletoe,  from  which  it  dwives  its  Rng7i»>i  name.  It  bss  been  found 
in  Scandinavia,  Hussis,  and  Indik.  It  is  oemmon  in  Oennany,  Fiaooe, 
Provence,  and  Italy. 

T.  Whilei,  White's  Thrush.  This  vei;  rare  bird  is  a  native  of  Japan 
and  Java,  and  has  been  taken  a  few  times  in  tbe  British  Islands.  It 
was  first  killed  in  Hampshire,  and  named  by  Hr.  Eyton  after  White, 
the  natunUist  of  Selbome.    It  is  ths  T,  variiu  of  Temminck. 

T.pilaru,  the  Fieldfare,  or  Gray  Thruab,  baa  the  head,  hind  neck, 
and  wings  gray ;  fore  part  of  the  back  obestout ;  space  before  the  eyes 
brownish-blaok ;  a  whitish  line  over  the  eve ;  fore  neck  and  brenat 
reddish-yellow;  the  feathers  tipped  with  a  brownish-blsok  elongated 
triamtular  spot ;  those  of  the  sides  with  large  dusky  apots,  and  mar- 
gined with  white;  lower  wing-coverts  and  axillary  feathers  pure 
white.  Young  of  the  year  with  duller  tints,  the  feathers  of  the  sides 
light,  with  a  pale  brown  or  dusky  border  miiiia  the  white  margin. 
(Macgillivray.) 

ThiB  bird  is  migratory  in  the  British  Islands.  It  ootnes  from  the 
north,  and  is  one  of  tbe  latest  species  that  makw  its  appeusjice.  It 
•aldom  appears  much  before  tbe  begiiming  of  November,  cmd  retnms 
again  at  the  end  of  April  In  very  severe  weather  they  leave  these 
-islands  and  go  farther  south ;  they  are  known  to  go  as  far  south  and 
to  the  east  as  Minorca,  Sicily,  Malta,  Smyrna,  and  Eraerura.  They 
seldom  breed  iu  this  country.  In  Norway  they  build  their  nests  on 
the  spruce  fir,  and  several  are  foundnear  together.  Tbey  lay  five  or  six 
eggs,  closely  resembling  tbose  of  tbe  Blackbird ;  they  are  light  blue, 
mottled  over  with  spots  of  dark  red-brown.  This  bird  is  well-known 
in  Sweden,  Russia,  and  Siberia,  where  it  is  found  only  in  tbe  summer; 
in  Foltmd,  Kusaia,  and  Austria  it  remains  ths  wliole  year,  but  iu  Fiance 
and  tbe  south  of  Europe  it  is  only  a  summer  visitant. 

T.  iliacut,  ths  Redwing;  Meruta  iliaca,  Selby;  Merle  Mauvis  of 
Temminck ;  the  Red-Sided  Thrush,  Wind-Thrush,  and  Swine-Pipe,  of 
the  English.  Like  the  last  this  is  a  winter  visitant ;  it  anirea  in  flocks 
about  the  middle  or  and  of  October,  departing  in  the  middle  of  M^. 
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It  has  a  bMntiftil  note,  and  has  been  cdled  tbe  NigbUngals  of  Koctq. 
It  feeds  on  worms,  dngs,  and  bsrriea,    Mr.  TaEC«U  soys  it  feadia   I 

berries  injuiious  to  man.  1 1 

T,  torqaaliu,  tbe  Bing-Ouiel;  Mtnda  torquata  of  Sclbf  and  GoiE  ] ' 
It  is  also  colled  in  this  country  Book-Ouiel.  TorOaaal,  UoantaiD-Skl 
bird,  Moor-Blackbird,  White-Breasted  Blackbird,  aiul  Ring-Thru^  Tbi  i 
mole  hss  a  yellow  bill,  tbe  feet  olive-brown,  the  plonuga  bklit 
brown,  the  feathers  mailed  with  gray;  a  broMl  ■""''-"'■'  pstd 
of  white  on  the  fore  port  of  the  braast.  Feinale^iiliUr,but  ofadiSs 
and  lifter  tint  I 

Hub  bird  is  a  summer  visitor  to  the  British  lalaods;  it  sniia    ! 
from  ths  south  in  the  month  of  April,  and  daparta  in  Ootober   Ttq 
—  seen  chiefly  in  the  oonntiss  c<  Surrey,  Etot,  g—WT,   SoSblk,  la* 


laya  fonr  or  five  ligbt-blue  eggs,  specktad  and  spotted  wHh  nddUli- 
brown.  Its  food  conaisla  of  snails,  insects,  fruit,  hAwbeiriea  brfun  t 
leaves  for  the  winter,  and  ivy  berries  when  tbey  retnni  in  tbe  Bjxiif 

T.  awigatter.  Gold- Vented  Thrush;  La  Cnldor  of  Le  VsiHni, 
HamaiontttthrytitTkmuotBw^aaoai  PyenomAuiekrjfiorhaiUjTiua^^ 
son.  Thia  bird  is  a  native  of  Africa,  and  little  is  known  of  its  h^ria 
Ons  specimen  has  been  shot  in  Ireland,  and  it  tbarafoie  takes  iti  nai 
ss  a  British  visitant    (TarrslL) 

T.  tryOingatttT  is  a  native  of  tbe  Himalaya,  and  may  be  toko  u 
an  example  of  an  Asiatic  species  of  Tturdtu.  The  male  is  gny-oml 
escont  above ;  ths  dieeks,  Uie  udes  of  the  neck,  and  the  qnUls  Ui^ , 
bresst,  abdomen,  and  rump  red ;  benk  and  tun  black.  Tbe  femili 
differs  in  being  cffiruleaoent-brown,  the  lower  part  of  the  back  obaciTlj 
banded  with  bn^>wn  ;  naok  in  front  wliitish,  msrked  with,dsii-brain>i 
breast,  abdomen,  and  nunp  reddish-white  marked  wiUi  'midalstism 
Length  8i  inobet. 


Ttiriiuiryl)intaatr,Ji 


e  and  lemale.    OonU. 


Mr,  Gould  ('Century  of  Krdsfrom  the Himal^a Mountains') ris(i< 
that  ttiis  beautiful  species  exhibits  a  marked  departure  in  tlie  stjUa 
colouring  from  its  more  typical  cougenen ;  and  were  it  not  thit  ''< 
form  dictated  the  situation  iu  which  it  is  retained,  it  would  ether** 
seem  to  be  allied  in  many  respects  to  the  genus  Petnanda. 

T.  iCrepilatu,  Smith  (Aenda  LeliOiinipa  of  the  aame),  is  anstino' 
Africa.  The  mole  bos  the  front  and  top  of  head  brownids-gnji 
ocdput,  upper  aspect  of  neck,  interscapuliui,  scspnlars,  and  shuslti''' 
deep  yellawiah-gray,  faintly  shaded  with  brown;  back,  rump,  unl 
upper  tail-covertd  dirty  ash-gray.  Under  parts  white,  tinted  in  pI»W 
with  oohre-yellow ;  sides  of  the  neck,  whole  of  the  breast,  Sanki,  sM 
belly  variegated  with  blockish-brown  pyriform  spots,  one  od  aA 
feaUier,  the  large  end  reaching  nearly  to  its  point.  Sides  of  ths  i^ 
white,  slightly  tinted  with  ochre-yellow,  variagated  below  the  I" 
with  three  blackiab-browo  bands ;  the  foremost  practeds  from  It* 
base  of  the  lower  mandible,  tbe  second  from  the  middle  of  the  uDi^ 
eyelid,  and  the  third  &Dm  the  outer  angle  of  the  aye ;  the  first  eitradi 
nearly  horisontally,  and  llie  two  others  obliquely  downwardi  uJ 
bookwarda  till  they  unite  with  the  bMUMital  one.    Primary  winf 
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ov«rta  and  fdtatrj  qoUl-fMtlun  daep  bnwnialt-nd,  Ute  kttar  Unpad 
ud  edjced  aztMiiBUT  with  joUowliA-whita ;  tha  fint  ttro-third*  >t 
east  of  UiaimwrTuiM  of  Urn*  fwthen  >i»  of  ■  olnr  buff-ooloiiT, 
Lazkast  towuds  the  *lu(ti|  Hoondair  iring-ooTcrta  uid  —comUry 
ud  terUatjquUl-fMtbendNlcgmildi-bcoiniftheoiitR'niualiBlttas^ 
11  margiiiM  extenMUy  tnd  tlroaa  .with  dirty  whitab  ^«  raddiili- 
trown :  npper  nundibla  ud  tip  of  knnr  iamiorlj  u  well  ■■  the 
dawB  Urer-brown;  lomr  mandible  elaawhere  pale  aaAon-yaUow,  m 
rell  ma  ths  oattinK  edge  of  nppar  maitdiblo.  Feat  and  inaUaa  of  the 
1)11  de«p  ■tcaw-jaUoiT. 

Figure  robiut  and  rather  ihort  Bill  loog  and  tnodetatelj  itrang ; 
ipper  mandible  broad  and  ilightlf  depreaaad  towarda  iha  baw,  narrow 
uid  distinctlj  notohed  Dear  the  tip ;  cnlman  between  noatrila  elevated 
tnd  rounded,  toinrda  the  point  of  the  bill  ttmigly  enired;  naaal 
roaaBB  lain  and  membranoua,  tiie  noabila  narrow  longitudinal  alita 
near  to  the  adgea  of  the  mandible ;  winp  abort  and  rounded,  and 
whan  folded  they  reaoh  over  the  Bret  half  of  the  taO ;  the  fint  qoill- 
fe^ther  radimenlarr,  the  third  rather  the  kogeat;  the  aeoond  and 
fourth  of  eqiul  length,  and  acaroely  shorter  than  the  third ;  the  fifth 
a  little  BhorCer  than  the  fourth,  and  the  remaining  primariea  dimlniah 
ID  length  BucueaaiTelT.  Tail  abort  and  alightly  forked.  L^  loDft 
tarai  robuat,  anteriorly  indiatinctly  scntallalaa,  poatariorl;  anUre; 
toes  atrong,  the  iDaer  and  outer  toen  of  the  aante  length ;  dawa  atnni^ 
mucli  ourred  and  pointed.  Ltogth  from  point  of  bill  to  tip  of  tau 
8  inohea  6  iinea. 


Dr.  Smith  atatea  that  Inunadiately  upon  reaohing  Knriohaae  thia 
thru^  began  t«  appear  in  ttie  tUeketa,  and  he  oontinned  to  acquire 
oecaaianiUy  a  nwoinMU  ann  in  the  *tdnity  of  the  tropio.  It  eeeka, 
he  aayi,  it*  food  npon  the  ground,  and,  lAna  ao  ocoapnd,  ite  resort 
ia  mdi^  diaoerered  by  the  n^Tee  from  the  noiae  it  makea  Id 
araatduog  tlie  ground,  or  In  diapladng  rubbleh  and  decayed  lesTee 
which  Donoeal  the  inaeoti  it  U  Making.  The  name  by  which  it  ia 
known  in  the  oonntn  it  inhaUta  ia,  he  inform*  oa,  eharaoteiWla  of 
the  ligoor  with  wUoh  it  empk^  ite  fael,  and  the  neatest  tranaiation 
he  oan  gifa  i»  '  Oroond-Soraper.' 

Dr.  Smith  further  retnarki  that  the  form  of  Ita  bin,  partloulariy 
tomrda  the  base,  the  length  of  ita  lege,  and  the  ahortnaaa  of  its  toil, 
are  ill  ckaractera  which  remove  it  from  the  more  typical  apeoiea  of 
thegenui  Ttirdui;  bat  yet  there  ia  in  ita  atmoture  and  baHta  what 
III  riamilj  comlitotea  it  a  trae  tlinuh.  ('  lUuitrationa  of  the  Zoology 
oteoutJiAMiM.') 

T.  awriafimai  (am.)iB  an  American  Throah.  It  BK«ara  to  be  tha 
Turim  suhdai  ^  Wilaon  and  Tawny  Throah  of  PennaDt,  and  ia 
gmenlly  known  a*  the  Wood-Thmsli.  It  ia  of  a  bright  einnamon-brown 
aboTS,  brightening  into  rofbua  on  the  head,  and  inoUning  to  ollfe  on 
Um  rump  and  taili  beneath  whitiah,  thickly  marked  with  penofl- 
ehaped  duaky  apota ;  Tent  pars  white ;  orbita  of  the  aye  white ;  bill 
dnuT'lMini,  sughtly  notehad,  Iowht  manillble  fieah-ooloored  towards 
the  bus;  laga  and  claws  Tsry  pale  flesh-ooloor ;  irii  daik  idiooolat& 
Length  8  indiee;  alar  extent  18  inohea.    (Nuttall). 

Nutum  itatea  that  tbia  aolltary  and  retiring  aongater  infaabits, 
duiiiig  lummer,  the  whole  cantinetit  from  Hadaon'a  Bay  to  Florida, 
and,  aooording  to  lii*  friend  Mr.  Ware,  breeds  as  br  aoath  as  the 
nuimtj  of  Natches,  in  the  BtaU  of  Hiiaiieippi.  He  rvmarica  that  it 
ii  BBt  taliataotorily  aaeertained  whathsr  the  ipecieB  quita  the  booadarie* 


Bat,  whererer  the  Wood'Thrush  may  winter,  it  arriTea  in  t 
Middle  State*  tnm  tha  lat  to  the  lEth  of  Apt^    NuttaU  thua 
deeoribea  ita  eong  and  habtta ; — 

"At  the  dawn  of  morning  he  annoonoea  liia  preaenoe  in  the  wooda, 
and  from  the  top  of  some  tall  tree  rising  through  tlie  daik  and  shady 
foreat  he  poun  out  hia  few  olear  and  harmonious  notes  in  a  pleasiag 
reverie,  as  if  inspired  by  the  enthuaiaam  of  renovated  nature.  The 
prelnde  to  thia  aong  reaemblta  almost  the  double  tongoing  of  the 
flute^  tilended  with  a  tinkling,  ahrfU,  and  solemn  warUe,  wUeh 
ra^dioee  frnca  Us  aoUtaty  ratreat,  like  the  dirge  of  soma  lad  raolaae 
who  ahitna  tha  buay  haonta  of  lifa^  The  whole  air  oonaiat*  tmuJly  of 
four  parts  or  bars,  which  aoooeed,  in  deliberate  time,  and  finally 
Uaod  together  In  impreadve  and  aoolhing  baraony,  beeoming  more 
mellow  and  aweet  at  every  repetitian.  Rival  perfanoera  aeea  to 
challenge  each  other  from  various  pvts  of  the  wood,  vying  for  the 
&vonr  of  thafi  mates,  with  sympathetic  respotues  and  lottsc  toae* ; 
and,  aoma  WBgeLug  a  jealous  strife,  tomiuate  tha  warm  dlipnte  by  an 
appeal  to  oombat  and  violence.  Like  the  Bolnn  and  the  Thrasher,  la 
dnk  Bad  gloomy  weather,  when  ether  birda  are  aheltered  and  ailant, 
tha  olear  notea  of  the  Wood-Tlmish  are  heard  through  the  dropping 
woods,  from  dawn  to  duak,  so  that,  the  sadder  the  day,  the  awaetw 
and  mors  oonatant  ia  his  aaug.  Bis  clear  and  interrupted  whlatla  la 
llkawiae  often  nearly  tha  only  voioe  of  melody  heard  by  the  traveller, 
to  mld.day.  In  the  heat  of  aanmier,  as  ha  tnvaises  the  aiUnt,  dai^ 
anQ  wooded  trildenteae,  remote  ttmn  the  haonta  of  men.  It  is  neariy 
imposslUa  1^  vrorda  to  oonvey  any  Idea  of  the  peculiar  warble  of  tUa 
vocal  hermi^  but  amongrt  Ua  phraaaa  the  aoand  of  '  'utOee,'  peon> 
liarly  liquid,  and  followadby  a  trill,  repeated  in  two  interrnpted  bare, 
ia  readuy  reoagniaable.  At  lime*  thdr  notes  bear  a  oomlderable 
reaemblanoe  to  those  of  Wilson'*  Thruah,  auoh  aa  "eh  rbriiu  'tt^o,' 
then  varied  to  '  'eh  villia  villia,  'eh  villia  vreha,'  then,  '  'eh  villa  villa,' 

"  The  wood-thraah  U  almya  of  a  diy  aad  ratlilag  diepodtton. 
aj^eaifng  alone,  or  only  in  single  pairs,  and,  while  he  willingly 
obarma  a*  with  his  aong,  he  Is  content  aod  even  eoliidtous  to  remain 
ooooetlad.  Hia  favourite  liaunte  an  low  abiidy  glens  by  waterooursee, 
often  rsudered  daA  with  alder-bushes,  motOed  with  the  trailing 
grape-Tina.  In  quaat  of  his  insect  pray  he  delights  to  fallow  the 
meandera  of  the  rivnlst,  through  whose  leafv  ahadee  tha  aonbeami 
ateal  onl^  In  a  few  uniatermpted  laya  over  the  aparkliog  auifaoe  of 
the  ranning  brook.  So  partial  is  this  bird  to  aolitude,  that  I  have 
known  one  to  alng  almoat  uniformly  in  the  same  plaoe^  thoo^  neariy 
half  a  mila  bma  hia  mate  and  netl  At  times,  indeed,  he  wonid 
ventora  a  few  fytering  low  note*  in  an  oi^  near  hi*  oaaaott,  but  his 
mdloweat  monilog  and  avenlDg  warbls  waa  always  dellTerad  Iwm  % 
tall  tdokory,  overtap^ng  a  grove  of  hemlock  Sra,  In  wbich  the  dimnsM 
of  twilight  prsrailad  at  noon.  The  Wood-Thruah,  like  the  idghtingBle, 
therefan,  feels  iosphvd  in  darkneaa,  but,  iustaad  of  waitiog  for  the 


darkneas,  bu^  itutatid  of  waitiog  ft 
setting  sun,  he  ohooeea  a  retreat  where  the  beanu  of  day  can  •eldom 
enter.  These  ehady  retreats  hava  also  an  additional  atbaotion  to  our 
thrush ;  it  la  hare  that  the  mbst  intereetdng  aoene  of  his  inalinativa 
latiouT  begina  and  ends,  here  he  first  aaw  tha  light,  and  breathed  lato 
exlatenae,  aad  hata  he  now  beatows  his  nest  in  a  sapling  oak,  or  in  the 
next  tUok  lanial  or  bloomiag  alder,  irtioae  benias  aflbrd  him  an 
ample  tapast  in  the  coming  aatomn.  Ontwardly  It  preaenta  a  warm 
bed  ol  irithered  beach  or  oak  leaTOa,  above  these  a  layer  of  coarse 
old  grasa  and  leafstalks  ia  laid,  tempned  with  a  mixture  of  mnd  and 
decayed  wood  smoothly  plastered,  >□  a«  to  form  a  oruat  like  tbe  neat 
of  the  robin.  The  whole  ia  then  sortnountad  by  a  thin  lining  of  tiia 
black  flbroua  radiclea  of  tlie  fern." 


Vood-Thrcah  (TW-rfui  sn«WiiHi>|.. 

The  same  anther  states  that  tbe  eggs,  which  are  four  or  fire  In 

number,  are  aoaroely  dlstiaguiahable  from  tbosa  of  the  roUs,  and  of 


IM  UEBTTLITB. 

■n  nnifoim  tarlKht  gteenldi-bliu,  dcrtitnta  of  ipoU.  BmUm,  atUv 
pilUn,  uid  other  inMcU,  and  in  aatmim  bonin,  aosatitnta  Uis  prin- 
cipal food  of  the  BpecisB.  Nuttall  further  state*  that  Uw  ;otmg 
niiiaiii  for  wedca  around  gardeiu  in  qneat  of  beiriM,  and  that  they 
are  partioularl;  fond  of  thou  of  the  varioua  Bpeoiss  of  oomel  and 
T'ifiiimMW  At  tfaia  uason,  be  njt,  thay  oocamoiull^  leave  ttieir 
tTourite  glens,  and  in  their  derious  wanderinga,  prarions  to  tbair 
departure,  aometimes  ventim  to  Tiut  ths  mral  nibutbt  of  the  city. 
The  yoDDg,  it  appears,  are  euil;  reared,  and,  like  our  Tbroetla,  sing 
nearly  ai  wall  in  the  oage  as  in  their  natiTe  irllda.  ('  Manual  of  the 
Oraitholosy  of  Uie  United  Statsi  and  of  Ou»da.') 

MEBD'LIUS,  •  genua  of  Av>>  deriting  ita  name  fitim  Mtnia,  a 
Blaokbird,  eome  of  the  species  being  blaolE.  The  cluracter  of  Uie 
genua  is  to  bave  k  veinj  or  sinuona  wited  hymenium,  with  the  folds 
oonfluent  with  U»  pileoa,  and  fomung  angular  uneqnal  performttona. 
Ita  ouly  interest  ia  dariTed  from  one  of  the  species  being  a  oommoQ 
cause  of  dry-rot.  This  plant,  the  M.  loArgmani  of  Fries,  and  the 
BoUliu  loArgiiimu  of  Sowerby's  'Fungi,'  t  US,  is  veiy  common  on 
rotten  i*ood  in  Taults  and  oelUrs,  among  tbe  timben  io  sbipa,  and  in 
similar  damp  lituations  where  there  ia  not  a  free  oirculation  of  air.  In 
general  it  is  found  without  fructification.  Its  thallus,  or  spawn,  being 
the  only  part  deveioped,  and  reeembliug  a  white,  dry,  cottony  matter, 
KHWoUdated  into  a  substance  like  leather.  The  fructifioation  is  oom- 
poeed  of  fine  yellow  orange  or  reddiih-brown  plicn,  so  arranged  as 
to  have  the  appearanoe  of  pcrfontioas,  and  oooMionally  prodticing 
"  pendent  proceues  like  iuTerted  oonee :"  it  usually  fonna  a  drcle 
Taiying  from  1  to  S  iachea  in  diameter,  and  whsD  perfeot  the  oantiea 
OMiUin  drops  of  clear  water,  which  liaia  given  rise  to  the  spedBo 
name.  The  meuu  of  preveating  tbe  attacks  of  tliis  and  otliar  F»iffi 
upon  timber  ia  a  free  circulation  of  diy  air,  or  tbe  impregnation  of 
wood  with  oorrosive  sublimate,  chloride  of  liiia,  or  creaaoto.  [Dbt-Kot.I 
MBRVCOIDODON,  synonymous  with  Onodaii.  [Osioiwn,  Sop.J 
HERYCOTHE'RIDH,  the  name  ^p!i«d  bv  M.  Bojanus  to  a  genua 
of  Foi^  MammaUa,  founded  on  three  foaul  teeth,  aoooiding  to  the 
authority  of  the  peraon  who  sold  them  to  him.  Bojanua  leoords  <uie 
speoi«*  under  the  name  of  M.  Sibirieun. 

Caviec  ('  On.  Fosb.')  remarks  that  if  these  teeth  an  really  foMil,  and 
bom  Iberia,  this  would  be  ths  first  authentio  example  of  such  remains 
belonging  to  the  genus  Oamditt,  He  observes  that  their  siie,  their 
form  (which  ii  longer  than  it  ii  wide),  and  the  absence  of  an  '  arfite,' 
or  small  cone,  between  the  columni,  leave  no  doubt  aa  to  their  generic 
chanotar.  Those  of  the  QiraSs  are  more  square,  and  with  a  moall 
point,  as  in  the  stags;  while  those  of  the  Ox  hare  a  oylindrioal  'arita,' 
or  ridge.  Cuvicr  further  stat«s  that  Bojanus,  who  has  veiy  wall 
nmarked  this  general  naembhuioe,  has  alu  noticed  some  difTaranoea 
which  havB  appeared  to  him  sufficient  to  jostily  a  new  natne  for  the 
animal  i  but  the  French  zoologist  obecrrca  that  Bojanus  propoaei  this 
distincliMl  with  doubt,  and  dedaiea  his  iiarliiissi  to  renounce  it,  if  if 
•hould  be  established  that  thess  teetii  belonged  to  a  camel,  a  gigantji 
aheep,  or  an  antelope  (the  oolj  ganera  in  fact  which  want  ridgea 
between  the  oolnmna). 

Cnnsr  thinks  that  the  difTeranoaa  of  which  Bojanus  speaks 
owing  to  the  skull*  of  the  Camels  examined  bj  the  latter,  as  pointa 
•onparism,  being  (ha  beads  of  iadinditali  moeb  older  tban  that  to 
which  the  teeth  in  qnsstion  belonged.  A  Dromedary  only  a  little 
older,  and  whose  teeth  were  nearly  in  the  ssme  state  of  detrilioi^ 
BMeered  to  Cnviar  to  present  no  difieranos,  savs  that  of  indiridualitj. 
He  remarks  that  thay  are,  as  Bojanus  tnilj  pointed  out,  Uie  peniiJ- 
timate  and  antepanultimata  molan  of  the  left  side  of  the  upper  jaw, 
and  that  it  remains  to  show  in  what  bads  thay  were  found,  and  to 
•earch  for  other  banes  of  lie  animal,  in  order  to  see  whether  they  will 
furnish  any  spedfio  chancier.  Cuvier  concludaa  by  stating  that 
H.  Marcel  de  Serres,  professor  of  mineralogy  at  MoDtpellier,  bad  juat 
communicated  to  him  a  drawing  of  a  foanTfeniur  from  the  envirotu 
of  that  dty,  which  raaembled  much,  in  the  parts  of  it  which  wen 
praserred,  that  of  a  Camel    [CucBLUS.] 

Notwithstanding  CuTier'i  opinion,  which  is  worthy  of  alt  lespect, 
then  are  tboae  who  stUl  think  that  iferycotherHm  is  a  distlnot  genus. 
Sse  Bmu.,  'Not.  Act.  Acad.  Loop.  Kab  Cor.,'  xii.  Ub.  21,  t  iS. 

IlESEMBR7A'Ca£,  Pictiidt,  a  natural  order  of  Polypetalous 
Escgan*,  comisting  of  herbaceoua  and  shrubby  Plants  inhabiting 
Tariooa  parts  of  the  world,  in  very  dry  temperate  climates,  but 
especially  the  C^>e  of  Good  Hope,  where  tha  ipadas  an  extremely 
unmennu.  They  are  sooculent  phmts,  with  an  inferior  many'Oelled 
polyapamous  oTai7,  numoroas  narrow  petals,  indefinite  stamens,  and 
a  Cruit  splitting  into  regular  stellate  nlTS*.  Some  ct  the  plants  an 
esonlen^  olhwa  furnish  alkaline  matter,  while  a  fsw  are  diuntje. 
Only  four  gansra  seem  admisnble  into  the  order;  the  others  rahrred 
to  it  under  tha  name  of  A«*rfe«  chiefly  bdonging  to  T^tragoitkieea  ; 
bntJf«»t«iiriMaf*««>tii,  one  oftheadmitted  genera,  alone  comprriienda 
more  than  300  speciea.    [HnxmBTARrBSiiCM.] 

MESEKBSTANTH^tJM,  a  genua  of  PJanta  balon^g  to  the 
natural  order  Jfesoairjiacea!,  or  Jtntdea.  It  bas  a  oUyi  ot  E  tepals, 
raraljof  3  or  8,  the  sepals  united  to  themselves  and  to  the  ovarium; 
lobe*  onequal,  naually  leaf-formed;  petala  innumerable,  in  onr,  but 
mon  often  in  many  aariea,  united  among  tbenuelvca  at  the  base; 
■tameni  indefinite,  disposed  in  man;  aaoeB,  insected  .with  the  pe^ 
at  the  top  of  (ha  oajyxj  onriom  adnata  to  th«  ratyx.  mmj-oeUed 
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inaide ;  stigmaa  4-20,  but  nauallj  6 ;  o^ianle  tnanr-eaUad,  opniH 
stellately  at  the  apa^  adnata  to  t^  permanent  caJyz ;  seeds  mat 
CUB ;  embryo  curved,  at  tha  side  of  a  mealy  albumen ;  ooQ1hI« 
thick,  vary  blunt.  'The  species  an  subahmba,  laioly  beita^  ^mr 
all  naUvea  of  the  Cape  of  Oood  Hope.  The  laavea  am  nanally  opfm. 
thick,  fleshy)  fiat,  terete,  or  tngoual.  Floweia  terminitiBg  r.'i 
branches  white,  yellow,  or  purple,  tha  greater  part  of  which  ofn  a 
the  heat  of  tbe  sun,  very  few  of  them  opening  ia  the  avenin^  tii 
•peciei  an  all  known  by  the  name  of  Fig-Marigoldl. 


sasaile;  lobaa  of  the  calyx  vary  unequal,  eioeeding  tha  petaU  ■^■■^ 
are  smidl.  It  is  a  native  of  Egypt,  Barbaiy,  Ccimea,  ana  NspH  '^ 
sandy  plaoss  by  tha  sea^ida  It  is  nssd  in  Egypt  for  obi  " '~  ~  '"'^ 
from  its  burnt  ashea,  and  also  in  ths  manufactura  of  ~  ~ 
Thia  and  other  speciea  aftbrd  a  grateful  food  to  tbe  eattla  u  uu  tin 
deaart  diatricta  where  thay  an  found. 

Jf.  erysealluiigi,  lea-Plant,  is  difiiuely  procumbent,  hsbscMa!; 
covered  with  large  glittering  papulm  on  every  par^  which  mska  tk 
plant  appear  as  if  covered  with  loe ;  laavea  cvata,  alternate ;  stem  d>^ 
ing,  undulated ;  flowers  axillary,  almost  aeaiile.  It  is  a  nstira  of  tiii 
Capeof  Qood  Hope,  Cuurr  Inlands,  and  of  Oreees  about  Atbaia  ii 
the  sand  by  the  na-sida  Than  are  two  varieties  of  this  plul,  <*» 
a  biennial,  which  is  said  to  be  the  true  if.  cryrtaJtia—,  and  tlie  «<te 
an  annual,  wbioh  is  ths  Common  Ice-Plant  of  the  gaidsos,  called  t] 
some  bataniata  M.  glaeiait.  Tha  whole  [dant  ia  oovwad  with  ^ua- 
ing  white  papulK  that  aUna  in  tha  enn.  wbenos  it  ia  called  Ico'Fluti 
others  name  it  the  Diatnond-Planb  Ijoib*  quantitiaa  of  ths  bent 
aahsa  of  thia  plant  are  imported  by  tbe  Kianiaaida  for  naa  in  tbtr 
glass-works,  under  the  name  of  Barilla  iLmden.  M.  tmaroM 
acooiding  to  Burnett,  is  fermented  by  tha  Hottentots,  whan  icbenoa 
narootio,  and  is  chewed  b7  those  people  like  tobaooo,  Jf.  oJWMi 
■weet-scented  spedea  from  tha  Capa 


Don,  i>«:iUasi)Nf<oiM  PlanU  ;  Lindley,  VtgtUAU  Kingitm.) 

MKSENTERIPORA    [Pdltiox] 

MESEBTURY  ia  that  portion  of  tha  Peritoneum  fay  which  ttu  ioto 


tines  an  attached  to  the  posterior  wall  of  tha  abdomen.  It  col 
of  a  double  layer  of  fine  cellular  and  adipoae  tiaaue,  which  is  ittidi>l 
to  the  abdommal  wall  by  a  comparatively  narrow  origin,  and  bsKA- 
ing  naduallj  wider,  spreads  out  like  a  fu,  to  be  attached  to  >^ 
wh^  length  of  the  canal  of  the  small  intestinaa  Betwern  iu  W^ 
the  arteries  pan  to  tha  intaatinaa,  and  tha  veiiiB  and  ladealt  iW* 
[ram  them. 

The  other  abdominal  organs  an  attached  to  the  walls  of  that  es'i'T 
and  to  each  other  by  layers  of  membrane  similar  to  the  KsaorlflT' 
Thoes  which  belong  to  the  colon  are  called  tha  maso^ohui ;  tliM  ^ 
the  rectum  the  meso-reetum,  &o. ;  while  those  whidi  oomiMt  tbi 
stomaoh  with  the  spleen  and  liver  an  named  raapeetively  tbe  prt> 
aplenic  and  tha  gaitro-hepatic,  or  leaser  omoitum.     [PsBiromili-] 

MBSITINB  SPAR,  BrUmiUriu,  a  native  Carbonate  ot  Ir«  nil 
Mangtnasa    It  occurs  in  jdlowiih  rhombdiedTona    ThbardoMll 
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MESODESMA. 


MBTAL& 


rat 


4  '0,  and  its  Bpedfio  grayity  8*3  to  8*6.  It  includes  muoh  thftt  is  called 
Khoznb-Spar,  or  Brown  Spar,  which  beoomes  roety  on  exposure  to  the 
atmosphere.    (Dsna.) 

MGSODESM  A,  M.  Deshayes's  name  for  a  genus  of  MoUutoa  {Erycina, 
L»am.)     [Concraosa;  VsNHRiDiB.] 

MKSOLE.      [NATROLIT&] 

MESOLITE.  a  zeoUtio  mineral  allied  to  Muole^ 

MESOMPHYX,  Rafinesqne,  a  genus  of  Pulmoniferons  MoUmea 
separated  from  Helix, 

MESOPHIXEUM.    [Babk.] 

MESOTTPE.    [Natkolitb.] 

ME'SPILUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Rosacea,  and  to  the  sub-oxder  Pome(B,  It  has  the  calyx  S^slefty  the 
segments  foliaceous;  the  petals  nearly  orbicular;  the  disc  large,  full 
of  honey ;  the  styles  2-5,  glabrous ;  the  pome  turbinate,  open,  6-oelled ; 
the  endocarp  bony.  The  species  are  trees,  natives  of  Europe,  and  in 
a  wild  state  are  furnished  with  spines^  which  all  disappear  on  oulti- 
▼ation.    The  flowers  are  lai^  nearly  sessile,  and  white. 

M.  Oermaniea,  the  Common  Medlar,  has  Umoeolate  undivided  leaves, 
downy  beneath,  and  solitary  flowers.  This  plant  is  a  native  of 
Earope  and  Siberia.  It  is  found  in  Great  Britain  in  hedges  and 
thickets,  ia  Suirey,  Sussex,  and  Cheshire.  It  is  cultivated  on  account 
of  its  fruit,  which  is  eaten  in  a  state  of  decay.  Its  taste  and  fllavour 
ai^  peculiar,  and  greatly  esteemed  by  some  persons.  De  Candolle 
describes  three  wild  varieties  of  this  spedes  of  Medlar.  The  following 
ore  the  garden  or  cultivated  varieties  : — 

1.  Blake's  Large  Medlar. 

2.  The  Dutch,  Common,  Lai^  Dutch,  Broad-Leaved  Dutch,  or 
Large  German  Medlar.  It  bean  the  largest  fruit  of  any  of  the 
cultivated  medlars. 

3.  Stonelees,  or  French  Medlar,  has  smaU  obovato  fruit>  not  much 
esteemed. 

4.  Nottingham,  Common,  Small-Fruited,  or  Karrow-Leaved  Dutch 
Medlar.  It  has  sn  obovate  middlendzed  fruity  and  is  the  best  of  all 
the  medlars. 

M,  Smithii,  Smith's  Medlar,  has  oblong  elliptic  serrated  leaves, 
pubescent  on  the  nerves  beneath,  the  flowers  usually  solitary.  The 
native  coimtry  of  this  plant  is  unknown,  but  it  seems  to  have  the 
characters  of  a  true  speciea  It  has  white  flowers,  which  are  one-half 
smaller  than  those  of  the  common  Medlar.  The  stipules  of  the  sterile 
branches  are  lai^  and  foliaceous. 

The  Medlar  may  be  propagated  by  seeds  or  by  layers,  or  by  grafting 
upon  seedling  stocks  of  their  own  species  or  any  kind  of  Pomaeece, 
Forsyth  remarks  that  the  kinds  of  Metpilut  do  better  by  grafting  on 
their  own  stocks.  The  soil  best  adapted  to  the  growth  of  the  M^lar 
is  a  loamy  rich  earth,  rather  moist  than  dry,  but  not  on  a  moist 
bottom.  It  may  be  grown  either  as  a  standard  or  an  espslier.  The 
general  horticultural  treatment  should  be  similar  to  that  of  the 
apple-tree.  For  a  further  account  ut'  the  pomoceous  genera  of  Rosaeece, 
see  Robaoejb. 

(Don,  JHchlamydeotu  Planid;  Babington,  Manwd  of  BritUh  Botany  ; 
Loudon,  Arbortium  et  Fruticetum  Brit,) 

METALS  are  elementary  bodies  constituting  the  great  bulk  of 
mineral  substances  on  the  surface  of  the  earth.  They  are  seldom 
found  as  minerals  in  their  pure  form,  but  united  with  various  other 
elements.  Different  opinions  are  entertained  as  to  their  number, 
which  arises  fix>m  the  circumstance  that  a  few  substances  are  regarded 
as  metallic  in  their  nature  by  eome  chemists,  while  by  others  their 
claim  to  this  title  is  either  doubted  or  denied.  Thus  by  Berzelius  a 
substance  which  he  discovered  and  called  '  selenium '  is  regarded  as 
a  metal,  but  it  is  not  so  ranked  by  other  chemists ;  again,  the  base  of 
silica  is  by  some  classed  as  a  metal,  under  the  term  '  dlicum ;'  whereas 
many  consider  it  as  more  nearly  allied  in  nature  to  boron,  and  call 
it  'silicon.' 

Independently  of  these,  the  metals,  including  those  which  have 
been  longest  known,  as  well  as  some  whose  claims  are  even  yet  some- 
what doubtful,  amount  to  48 ;  they  are  as  follows  : — 


Potassium 
Sodium 
Lithium 
Barium 
Strontium 
Calcium 
Magnesium 
Lanthanium 
Didymium 
Cerium 
Yttrium 
Erbium 
Terbium 
Qlucinum 
Aluminum 
Thorinum 
Zirconium 
The  two  last  are  doubtful 


Titanium 

Tantalium 

Niobium 

Pelopium 

Tungsten 

Molybdenum 

Vanadium 

Chromium 

Uranium 

Manganese 

Arsenic 

Antimony 

Tellurium 

Bismuth 

Zinc 

Cadmium 

Tin 


Lead 

Iron 

Cobalt 

Nickel 

Copper 

Mercury 

Silver 

Gold 

Platinum 

Palladium 

Rhodium 

Iridium 

Ruthenium 

Osmium 

nmenium  (?) 

Norium  (?) 


The  following  are  the  general  properties  of  the  metals.    With  the 
single  exception  of  mercury,  they  are  all  solid  at  the  usual  temperature 


of  the  air,  and  the  colour  of  most  of  them  is  grayiih-white.  Silver  is 
of  a  pure  white ;  tin,  cadmium,  platinum,  palladium,  mercury,  and 
iridium,  are  white,  with  a  slight  shade  of  gray;  antimony  is  white^ 
with  a  slight  bluish  tint;  cobalt,  nickel, iron,  manganese, .and  rhodium, 
are  more  gray;  lead  and  sine  are  of  a  bluish-gray;  chromium, 
molybden,  and  tungsten,  are  of  a  pure  gray  coloiur ;  uranium  is  brown ; 
gold,  yellow;  copper  and  tellurium,  yellowish-red ;  Ac. 

The  lustre  of  metals  is  great  and  peculiar,  and  ia  well  known  by 
the  name  of  the  'metallic  lustra ;'  they  differ  however  very  consider- 
ably in  the  degree  in  which  they  possess  this  property..  Professor 
Leslie  arranges  them  as  follows,  the  first  possessing  the  greatest 
lustre  :— Platinum,  silver,  mercury,  gold,  copper,  tin,  and  lead.  When 
reduced  to  a  state  of  minute  division,  as  by  filing,  or  by  any  other 
means,  the  metallic  lustre  is  lost,  but  the  colour  remains.  The  metals 
are  generally  reckoned  perfectly  opaque,  even  when  reduced  to  thin 
leaves;  but  it  is  found  that  gold-leaf,  which  is  l-200,000th  part 
of  an  inch  thick,  suffers  light  to  pass  through  ity  and  it  has  a  green 
colour ;  it  is  therefore  extremely  probable  that  all  metals,  if  they 
could  be  rendered  equally  thin,  would  also  be  translucent  There 
are  some  metals,  such  as  lead,  tin,  copper,  and  iron,  which,  when 
rubbed,  emit  a  peculiar  and  disagreeable  smell.  There  are  othen 
which  yield  a  peculiar  odour  when  heated  and  vaporised ;  this  if 
especially  the  case  with  arsenic,  and  it  oocura  also  with  antimony ; 
the  greater  number  of  the  metals  are  however  inodorous ;  a  few  of 
them  possess  taste,  but  it  is  in  all  oases  disogreeable. 

Formerly  great  density  and  a  specific  gravity  superior  to  that  of 
other  bodies  were  considered  as  among  the  principal  characteristics  of 
metals.  But  the  brilliant  discoveries  of  Sir  H.  Davy  have  proved  that 
substances  which  are  even  lighter  than  water — ^potassium  and  sodium 
for  example — ^possess  every  property  which  belongs  to  metals.  The 
density  of  all  the  metals  has  not  been  ascertained.  Beginning  with 
the  lightest,  their  specific  gravities  are  as  follows  :— 


Potassium 
Sodium 
Titanium 
Columbium 
Arsenic    . 
Chromium . 
Tellurium 
Antimony  . 
Manganese 
Zinc    . 
Iron 
Cobalt 
Nickel     . 


0-865 
0-972 
5-300 
6-610 
5-884 
5-900 
6115 
6-702 
7050 
7-191 
7-770 
7-884 
8-279 


Cadmium 

Copper    . 

Uranium 

Bismuth  . 

Silver  . 

Rhodium 

Lead    . 

Palladium 

Meroury 

Tungsten 

Iridium 

Gold 

Platinum 


8-694 

8-958 

9000 

9-830 

10-474 

10-649 

11-445 

11-860 

13-568 

17-600 

18-680 

19-361 

21-530 


Potassium 

SUver 

Sodium 

Tin 

Zinc 


Tellurium 
Titanium 
Tungsten 
Uranium 


The  followiug  metals  are  ductile  or  malleable,  arranged  alpha- 
betically : — 

Cadmium  Meroury 

Copper  Nickel 

Gold  Osmium  (?) 

Iridium  (?)  Palladium 

Iron  Platinum 
Lead 

The  following  metals  are  so  brittle  that  the  greater  number  of  them 
may  be  reduced  to  powder : — 

Antimony  Cobalt 

Arsenic  Columbium 

Bismuth  Manganese 

Cerium  Molybdenum 

Chromium  Rhodium 

The  degrees  of  ductility  and  malleability  of  those  metals  whioh 
possess  those  properties  are  very  different ;  and  some  metals  are  so 
totally  devoid  of  them  that  they  may  be  broken  by  the  hammer,  and 
even  reduced  to  powder.  Ductility  is  that  property  by  which  metals 
are  susceptible  of  being  drawn  into  wire,  and  malleability  is  that  by 
which  their  form  ia  changed,  so  that  they  are  beaten  into  thin  leaves 
under  the  hammer  or  extended  by  pressure.  The  annexed  tables  show 
that  the  metals  mentioned  in  them  do  not  follow  in  the  same  order  as 
to  those  properties. 

Order  of  DuetiUty.  Order  of  Malleability. 

Gold  Gold 

Silver  SUver 

Platinaum  Copper 

Iron  Tin 

Copper  Platinum 

Zinc  Lead 

Tin  Zino 

Lea-'i  Iron 

The  duotility  and  malleability  of  metals  are  in  general  considerably 
increased  by  heat,  but  only  to  a  certain  extent  There  are  some  metals 
which  are  malleable  only  between  two  very  near  degrees  of  tempera- 
ture ;  such,  for  example,  is  the  case  with  sina 

The  degree  of  tenacity  of  metals  is  indicated  by  the  powen  of  their 
wires  in  supporting  a  given  weight  The  following  weights  are  capable 
of  being  sustained  by  wires  of  the  annexed  metels  about  0*810  of  s 
line  in  diameter : — 
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METALS. 


KETAI& 


Zino 

Antimony 

Cobalt 

Tin 

Arsenic 

Lead 


.    Harder  than  tempered  ateeL 
'  I  Not  acratohed  by  glaaa. 


.  V  Scratched  by  gbs& 


Scratched  by  carbonate  of  lime. 


U».  atolrdapolfl. 

lion 649*259 

Copper 802-278 

Platinum 274-820 

SUver 187187 

Gold         .        .  ....    160-768 

Zinc 109-640 

Tin 84-680 

Lead 27-621 

There  are  only  few  metals  which  are  very  hard  when  they  are  pure. 
The  following  table  exhibits  lome  of  them  arranged  accor(Ung  to  the 
degree  in  which  they  poeaeat  thia  property,  according  to  iSrofessor 
Brande : — 

Titanium  Nickel 

Rhodium  Platinum 

Tungsten  Copper 

S*^  lUadium  Silver 

anganese  Bismuth 

Iron  Ck)ld 

H.  Dumaa  however  arranges  the  metals  somewhat  differently :  his 
statement  is  as  follows : — 

Manganese 

Chromium 
Rhodium 

Nickel    . 

Cobalt 

Iron 

Antimony 

Zino 

Palladium 

Platinum 

Copper 

Gk>ld      . 

SUver 

Tellurium 

Bismuth 

Cadmium 

Tin 

Lead  .    Scratched  by  the  nail 

Potassium      .  1  q^-.  „  ,^^ 
Sodium.        .jSoftaswax. 

Mercury    .    .    Liquid. 
In  this  list  Titanium  is  omitted,  which  is  even  harder  than  Manganese. 

The  elasticity  and  sonorousness  of  metals  are  generally  associated 
with  their  degrees  of  hardness.  There  are  not  howeTer  any  metals 
which  are  by  themselves  either  renj  elastic  or  sonorous ;  but  there  are 
alloys  which  possess  these  properties  in  a  high  degree,  as  for  example 
those  of  copper  and  tin. 

The  structure  of  metals  is  sometimes  lamellar,  somettmee  granular, 
and  frequently  crystdline ;  indeed,  some  of  them,  and  more  especially 
copper,  occur  ciystallised  in  the  form  of  the  cube  and  its  varieties. 
Bismuth  is  a  metal  which  may  be  artificially  crystallised  in  cubes  with 
great  facility. 

The  metals  are  good  oondactors  of  heat ;  they  differ  however 
greatly  in  the'  celerity  with  which  it  pervades  them.  According  to 
IL  Despretc,  assuming  the  conducting  power  of  gold  as  a  standard, 
that  of  the  undermentioned  metals  is  as  follows : — 

Gold .  10-000  • 

Silver .        .    .  9-730 

Platinum    .               9-810 

Copper                           8*982 

Iron    .                        8*748 

Zinc                               8*688 

Tin     .                        8*089 

Lead 1*796 

Messrs.  Petit  and  Dulong  have  determined  with  ^^reat  care  the 
calorific  capacity  of  a  great  number  of  metals  for  1^  of  the  centigrade 
thermometer,  that  of  water  being  taken  as  unity.    Their  results 

Bismuth 0*0288 

Lead 0*0298 

Gold 0*0298 

Platinum 0*0814 

Mercury 0*0880 

Tin 0-0616 

Silver 0*0667 

Zino 0*0927 

Tellurium 00912 

Copper 0*0949 

Iron 0*1000 

Nickel 0-1088 

Cobalt 0*1498 


capacity  tor  heat^  or  at  least  that  this  capacity  besn  •  Tery  ma^ 
relation  to  the  weights  of  the  atoms; 

Immediately  that  heat  pervades  the  metals,  and  before  it  fosss  tbeea  , 
it  expands  them  in  all  direotions.  This  dilatation  is  diflSnenfe  in  esck 
metsJ ;  it  varies  also  in  the  same  metal  with  evwr  degree  of  thf 
thermometrio  scale;  but  from  the  freezing  to  the  boilii^  point '/ 
water  it  may  however  be  regfarded  as  nearly  constant ;  between  tba» 
points  the  linear  dilatation  for  the  following  metals  is  soeh  as  sccui 
by  the  authorities  named  :-^ 

LapUee  and        Dalton  and 
Lavoisier.  Davy. 

Zino ^  0-00296 

Lead 0*00286  — 

Tin 0-00217  0H»278 

SUver 0-00191  0^0233 

Copper       ....    0-00172  0*00170 

Gold 0-00147  0*00194 

Steel  (tempered)  —  0*00112 

Steel  (not  tempered)      .  '.    0*00108  — 

Platinum   .  '    .        .        .    0*00086  0*00087 

Merouiy        ....*—  0-008S6 

The  fusing  pohit  of  metals  varies  extremely,  as  will  appear  from  tb 
following  table  from  Turner : — 

VUur.  Antfaorittek 


Fusible 
below  a 
red  heat 


Mercury      ... 

Potassium^ 

Sodium 

Tin. 

Bismuth 

Lead 

Tellurium,  rather  loss  fu 

Bible  than  lead 
Arsenic,  undetermined 
Zinc    •        .        .        . 
Antimony,  a  little  below 

red  heat 
^  Cadmium,  about         .    . 
f  Silver      .... 
Copper 

Gold        .        .        .        . 
Cobalt,  rather  less  fusible 

than  iron 
Iron,  cast 


Infusible 
below  a 
red  heat. 


-89' 

186* 
190* 
442* 
497* 
612» 


778' 


442^ 
1878* 
1996* 
2016' 


Oifierent 
Chfimista. 
^Gay  Lossae, 
and  Tbenari 


; 


CriditosL 


Iron,  malleable 
Manganese 


'< 


Nickel,  nearly  the  same 

as  cobalt 
Pfdladium 

/^Almost  in*  \ 
fusible,  and 


2786'* 
Require  the 
highest  heat 
of  a  smith's 
foige. 


Elaprot^ 
Daniel]. 


Stromeyer. 
Daniea 
DanieU. 
DaoielL 


DanielL 


Molybdenum 
Uranium  .  ^ 
Tungsten  .  ' 
Chromium. 


not  to  be 
procured  in 
buttons  by 
the  heat  of 

a  smith's      1  Fusible  by  the 
V  forge.  /oxy-hydrogen 

blowpipe. 

Infusible  in 
the  heat  of 
( a  smith's 
forge. 


Petit  and  Dulong  deduce   from  their   experiments   the 
important  conclusions  that  the  atoms  of  all  substances  have  the  same 


Titanium  . 
Cerium  . 
Osmium  . 
Iridium 
Rhodium  . 
Platinum  . 
V  Columbium  j  ^ 

Metals  also  differ  in  regard  to  volatility.  Some  metals  are  voUU- 
lised  at  moderate  degrees  of  heat ;  among  these  are  meraory,  cadmium, 
arsenic,  tellurium,  aino,  potassium,  and  sodium ;  but  there  are  othen 
which  may  be  exposed  to  the  most  intense  heat  of  a  wind-furnace 
without  being  at  lul  vaporised. 

Beoquerel  has  given  the  following  table  of  the  relative  oondactiog 
powers  of  the  metals  for  electricity,  the  wires  of  the  seveiml  metak 
being  of  equal  diameter  :— 

Copper       ..•••..    lOO-OO 

Gold 98-60 

Silver         .......      78*60 

Zinc 28'60 

Platmum 16*^0 

Iron       .        .        •        •       .        ....      15*80 

Tin 16'50 

Lead S-SO 

Mercury 8*46 

Potassium 1*88 

According  to  Pouillet,  each  of  the  following  metals  is  positive  with 
relation  to  that  which  follows  it:— sine,  lead,  tin,  iron,  antimony 
bismuth,  copper,  mercury,  silver,  gold,  tellurinm.  imllsdium,  platinun 
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There  are  two  metala  only  which  are  capable  of  being  rendered 
permanently  magnetic,  namely,  iron  and  nickel ;  the  fonner  of  these 
only  is  met  with  poaeeaaing  this  property  in  nature ;  it  ia  an  oxide  of 
iron,  and  commonly  called  the  Loadstone.  Moat  of  the  metala  com- 
bine with  each  other,  and  form  componnda  differing  Ycry  materially  in 
propertieB  from  their  constitaent  metala.     fALLOT,  A.  i  Sci.  Dir.] 

All  metala  unite  with  oxygen,  but  with  different  degrees  of  laolity 
and  affinity;  most  of  them  combine  with  more  than  one  proportion 
of  oxygen,  and  some  of  them  with  aeyeral  proportions.  The  nature 
of  the  compounds  formed  is  extremely  yarious;  thus  some  metals 
form  with  oxygen  comparatively  inert  compounds  or  mere  oxides, 
such  as  iron  and  sine ;  others,  such  as  potassium  and  sodium,  when 
oxidised  become  alkalis ;  while  arsenic  and  chromium  form  adds  with 
this  element.  It  haa  been  alrsady  observed  that  some  metala  unite 
with  seTeral  proportions  of  oxygen,  and  these  may  be  mere  oxidea,  as 
in  the  case  of  iron ;  or  oxides  and  acids,  as  occurs  with  manganese ; 
bat  there  is  no  case  of  any  metal  forming  a  mere  oxide  and  an  alkali 
with  different  proportions  of  oxygen,  or  an  add  and  an  alkali  under 
the  same  circumstances. 

Chlorine  and  metals  combine  with  great  fadlity,  and  the  compounds 
are  extremely  importantb  Every  metal  is  indeed  susceptible  of  this 
combination ;  but  chlorine  possesses  the  remarkable  property  of  form- 
ins?  in  general  volatile  compounds  with  the  metals.  Bromine,  sulphur, 
iodine,  and  phosphorus,  co^lbine  with  most  of  the  metal& 

The  action  of  the  air,  of  water,  and  the  adds,  upon  the  metals,  is 
extremely  various,  and  depends  greatly  upon  their  respective  affinity 
for  oxygen.  Few  of  them  are  oxidised  in  dry  air,  but  many  of  them 
tarnish  and  some  oxidiM  readily  in  it  when  moist,  of  which  iron  is  an 
example  Some  metals,  aa  potasdum,  sodium,  and  manganese,  decom- 
pose water  even  at  common  temperatures,  combining  with  its  oxygen 
and  evolving  the  hydrogen ;  others,  as  iron  and  sine,  require  to  be 
strongly  heated,  or  the  presence  of  an  add,  to  effect  this  deoom- 
pontion. 

Most  of  the  metals  are  dusolved  by  adds,  but  platinum  and  frold 
are  exceptions,  these  and  some  others  requiring  chlorine,  and  ihat 
generally  in  the  nascent  state  called  aqua  regia  Few  metals  however 
are  acted  upon  by  acids  without  the  presence  of  water,  and  in  some 
instances  the  water,  in  others  the  acid,  and  often  both,  suffer  decern- 
podtion ;  and  it  is  to  be  observed  that  no  metal  dinolves  in  add  unless 
It  be  either  previously  oxidised  or  acquire  oxmai  from  the  mixture 
of  acid  or  water  in  which  the  solution  takes  plaoe.  The  salts  formed 
are  in  many  cases  of  the  highest  importance  in  chemical  investigationa, 
in  the  chemical  arts,  and  in  medicine. 

Metals  are  found  either  native  or  mineralised  by  combination  with 
other  substanoea  The  common  ores  are  compounds  of  the  metals 
with  oxygen,  sulphur,  arsenic,  carbonic  add,  or  dlica.  For  example^ 
the  oxides  and  carbonate  of  iron  are  the  common  workable  iron-ores ; 
sulphuret  of  lead  (called  galena)  ia  the  lead-ore  of  the  arts;  arsenical 
colwlt  IS  the  prindpal  source  of  cobalt  and  arsenic.  Only  a  few  of 
the  metala  occur  native  in  the  rocks :  of  these  gold,  platinum,  iridium, 
and  ribodium  are,  with  a  rare  exception,  found  only  nativa  The 
bismuth  of  the  shops  is  obtained  from  native  bismuth.  Native  silver, 
native  mercury,  and  native  copper  are  sometimes  abundant,  but  are 
far  from  being  the  main  sources  of  these  metala  The  other  native 
metals  are  mineralogical  raritiea  Perhaps  we  should  except  from 
this  remark  native  iron,  which  constitutes  large  meteoric  masses,  though 
very  rarely,  if  ever,  seen  of  terrestrial  or%in.  The  ores  of  the  metals 
are  often  much  disguised  by  mixture  with  one  another  or  with  earthy 
materials.  Thus  a  large  part  of  the  iron-ore  worked  in  Ghreat  Britain 
IB  so  mixed  with  clay  or  silica  that  its  real  character  might  not  be 
suspected  without  some  experience  in  orea 

Occadonally  ores  contain  phosphate  of  iron,  or  some  arsenical  ores, 
or  certain  sulphurets,  scattered  through  them,  and  on  account  of  the 
difficulty  of  separating  the  phosphorus,  sulphur,  or  arsenic,  the  ore  is 
rendered  comparatively  uselesa  By  this  intimate  mixture  of  species 
the  difficulties  of  reducing  ores  are  much  increased.  When  different  ores 
are  not  intimately  commingled  they  are  frequently  dosely  diuemi- 
nated  together  through  the  rock.  We  find  ores  of  lead  and  sine  often 
thus  associated ;  also  of  cobalt  and  nickel ;  of  iron  and  manganese ; 
the  ores  of  silver,  lead,  and  copper,  and  often  cobalt  and  antimony ; 
platinum,  iridium,  palladium,  and  rhodium. 
Metals  and  thdr  ores  occur  in  the  rocks  in  different  ways : — 

1.  In  beds  or  layers  between  layers  of  rock,  as  some  iron-orea 

2.  Disseminated  through  rocks  in  grains,  nests^  or  crystals,  or 
extended  masses,  as  is  the  case  with  iron  pyrites,  dnnabar,  or  mer- 
cury-ore, and  much  argillaceous  iron. 

8.  In  veins  intersecting  different  rocks,  as  ores  of  tin,  lead,  copper, 
and  nearly  aU  metallic  orea 

4.  Very  frequently  metallic  ores,  instead  of  occurring  in  true  veins^ 
are  found  in  rocks  near  their  intersection  with  a  mass  or  dyke  of 
igneous  rook,  as  in  the  vidnity  of  a  porphyry  or  trap  dyke.  This  ii 
the  case  with  much  of  the  copperore  in  Connecticut  and  Michigan,  as 
well  as  with  much  silverore  and  mercury  in  South  America,  and  else- 
where; and  often  the  igneous  rock  itsdf  contains  the  same  metals 
disseminated  through  it. 

The  rock  immediatdy  enveloping  the  ore  is  called  the  Qangua  A 
Vein  oftoi  consists  for  the  most  part  of  the  rock  material  called  the 
gangue ;  and  the  ore  dther  interests  the  gangue  in  a  continued  band, 
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or  more  commonly  is  partly  disseminated  through  it  in  some  places, 
and  is  continuous  for  long  distances  in  othera  Often  a  good  vein 
gradually  loses  its  character,  the  metal  disappears,  and  the  gangue  is 
left;  but  by  following  on  for  some  distance  it  irill  often  resume  its 
former  character.  The  usual  gangue  in  metallic  veins  is  dther  quarti, 
calcH^Mur,  or  heavy  spar ;  lees  fluently  fluorspar.  Calo^par  is  the 
gangue  of  the  Rosde  lead-ore ;  heavy  spar  of  much  of  the  lead-ore  of 
the  Missisdppi  Valley;  fluor-spar,  in  some  pUoes,  of  the  lead  of 
Derbyshire,  England.    (Dana, '  Mineralogy.') 

The  metals  which  are  found  pure,  as  well  as  the  various  compounds 
of  metals  which  occur  as  minerals,  will  be  found  described  in  this 
work  under  the  names  of  the  metala  The  artifidal  compounds  pro- 
duced by  the  chemist,  and  the  properties  of  the  metals  in  relation  to 
one  another,  are  treated  of  in  the  Abtb  and  SoiSKcn  Diyibion  of 
this  work. 

METAMORPHOSIS,  a  term  employed  in  natural  historv  to  denote 
those  changes  which  plants  and  animals  and  their  various  organs 
undergo  in  passing  from  their  simpler  end  elementary  conditions  to 
those  which  are  more  complex  and  compound.  Thus  the  changes 
whidi  an  insect  undergoes  in  passing  from  its  egg-state  through  ita 
caterpillar  and  ohrvsalis  stages  sre  caued  its  metamorphosea  flNSKor.] 
Another  remarkable  instance  of  changes  of  form  to  which  this  term 
is  applied  is  found  in  the  Baniades  and  Sea-Acoma  [Cibbipxdia.] 
All  animals  exhibit  these  changes  to  a  greater  or  less  extent,  and  as 
far  as  they  have  been  observed  in  particular  famUies  or  species  they 
are  noticed  in  this  work.  [Amphibia;  Cbustacia;  Aoalspeji; 
Molluboa;  Mabsufiata.] 

The  general  results  of  these  changes  as  exhibited  in  the  forms 
which  every  spedes  of  plant  or  anim^  assumes  at  the  period  of  its 
highest  development^  are  called  the  laws  or  sdence  of  Morphology. 

[MOBPHOLOOT.J 

The  same  general  changes  are  observable  in  plants  as  in  animala 
In  plants  however  l&dther  their  organs  nor  conditions  of  existence  are 
so  nimierous  and  complicated  as  those  of  animalB,  and  consequently 
their  metamorphoses  are  fewer.  In  animals  each  great  group  and 
each  system,  as  well  as  each  organ,  has  its  peculiar  mode  of  develop- 
ment and  law  of  change,  whilst  in  plants  we  find  all  parts  resolvable 
into  the  two  great  elements  stem  and  leavea  Out  of  these  two 
fundamental  organs  all  the  modifications  of  bracts,  stipules,  sepals, 
petals,  stamens,  fhiit,  and  seed,  are  produced. 

Although  the  development  of  the  organs  of  plants  is  now  recognised 
as  a  part  of  the  history  of  the  structure  of  each  organ,  this  subject 
has  an  interesting  history,  and  haa  been  frequently  treated  of  as  an 
independent  branch  of  botanical  inquiry.  The  tracing  back  the 
hirtory  of  an  organ  to  its  elementsry  condition  !§  of  modem  origin. 
It  seems  first  to  have  occurred  to  Linneeus,  who  in  the  second  volume 
of  the  tenth  edition  of  the  '  Systems  Nature,'  published  in  1769,  thus 
expresses  himself: — ^''Leaves  are  the  creation  of  the  present  year, 
bracts  of  the  second,  calyx  of  the  third,  petals  of  the  fourth,  stamens 
of  the  fifth,  and  the  stamens  are  succeeded  by  the  pistiL  This  li 
apparent  from  Omithogalums,  luxuriant  and  proliferous  plants,  double 
flowers,  and  CarduL" 

In  December,  1760,  these  propositions  were  sustained  by  Linnaeus 
in  a  thesis  called  the  'Prolepsis  Plantarum.'  He  commences  by 
remarking  that "  as  soon  as  leaves  have  expanded  themselves  in  spring, 
a  bud  is  observable  in  the  axil  of  each.  This  bud  swells  as  the  year 
advances,  and  in  time  becomes  manifestly  composed  of  little  scales : 
in  the  autumn  the  leaves  fall  off,  but  the  bud  remains,  and  in  the 
succeeding  spring  swdls,  disengages  itself  from  its  envelopes,  and 
becomes  lengthened :  when  its  outer  scales  have  dried  up  and  fallen 
off,  the  inner  ones  are  expanded  into  leaves,  which  are  separated  by  a 
gradual  extendon  of  the  young  branch,  and  presently  each  new  leaf 
IS  found  to  contain  in  its  bosom  a  little  scaly  bud,  which  in  the  follow- 
ing season  will  also  be  developed  as  a  branch,  with  oUier  leaves  and 
other  buda  Now,  when  we  see  a  tree  adorned  with  leaves,  and  in 
the  bosom  of  these  leaves  provided  with  its  little  buds,  we  naturally 
inquire — of  what  do  these  buds  consist?  Can  it  be  of  rudimentary 
leaves,  each  with  its  budlets,  the  latter  of  other  leaves  and  buds,  and 
so  on  to  infinity,  or  at  least  as  far  as  the  extension  of  the  pla^t  is 
likely  to  proceed  f  Nature  oiganises  living  beings  out  of  such  minute 
particles,  and  even  from  fluids  themselves,  that  the  best  eye  may  in 
vain  seek  to  penetrate  far  into  her  mysteriea  I  shall  however  endea- 
vour to  show  that  the  oompodtion  of  buds  does  not  extend  further 
at  one  time  than  providon  for  dx  years ;  just  as,  among  animals,  we 
find  the  little  Volvox  globator  containing  within  the  mother  its  children, 
grandchildren,  great-grandchildren,  and  great-great-grandchildren 
down  to  the  sixth  generation." 

The  defects  of  this  theory  consisted,  firstly,  in  its  not  accounting 
for  the  modifications  of  the  pistil ;  and,  secondly,  in  the  fandfiu 
suppodtion  that  the  oigans  of  fiructification  are  prepared  dx  years 
beforehand,  and  that  their  peculiar  appearance  is  owing  to  the  time 
of  tlus  development  bdng  anticipated  by  some  unknown  but  ever- 
acting  causa  It  was  this  which  probably  caused  the  whole  theory  to 
be  generally  neglected.  It  was  however  maintained  by  Ludwig  and 
Worn;  the  latter  of  whom  hi  particular  improved  so  much  upon  the 
speculation  of  Linnseus,  by  rejecting  what  was  fanciful  and  supplyinf^ 
to  a  certain  extent  an  explanation  of  the  origin  of  the  pistil,  tht 
his  paper  in  the  'Novi  Commentarii  Academite  Fetropolitanw '  f 
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1768  would  nndoabiiedly  hftye  deserred  to  be  cooBidered  the  b^gimiiDg 
of  a  new  era  in  botanicoJ  philoeophy  if  it  had  been  known  to 
botaniste.  But  as  it  was  introduced  into  a  paper  upon  the  formation 
of  the  intestines  of  nn^V^^*,  it  does  not  appear  ever  to  have  attracted 
attention  until  it  was  discovered  by  Miquel  a  few  years  ago. 

It  is  in  reality  to  the  celebrated  poet  Gothe  that  the  honour  justly 
belongs  of  having  brought  before  the  world  in  a  clear  and  philoso- 
phical manner  the  doctrine  of  all  the  parts  of  a  plant  being  reducible 
to  the  axis  and  its  appendages,  and  consequently  of  having  proved,  to 
use  his  own  words,  that  vegetables  "dev<iop  thiBmselves  out  of  them- 
selves progressively."  By  this  means  he  led  to  the  discovery  of  the 
real  laws  of  structure,  and  of  the  analogies  which  exist  between  one 
thing  and  another  in  different  tribes  of  plants;  thus  laying  the 
foundation  of  vegetable  comparative  anatomy  by  ''establishing  a 
principle  in  harmony  with  all  the  laws  obeyed  by  millions  of  isolated 
facts." 

A  perfect  plant  consists  of  branches  successively  produced  out  of 
each  ol^er  from  one  common  stock,  and  each  fumiBhed  with  exactly 
the  same  organs  or  appendages  as  its  predecessor.  When  the  fructi- 
fication is  produced,  an  alteration  takes  place  in  the  extremity  of  the 
fructiiyiDg  branch,  which  is  incapable,  generally  speaking,  of  further 
prolongation ;  but  aa  the  branches,  before  they  bore  fruit,  were  repeti- 
tions the  one  of  the  other,  so  are  the  branches  bearing  fruit  also 
repetitions  of  each  other.  Ji  a  thousand  sterile  or  a  thousand  fertile 
brandies  from  the  same  tree  are  compared  together,  they  will  be 
found  to  be  formed  upon  the  same  uniform  plan,  and  to  accord  in 
eveiy  essential  particular.  Each  branch  is  also,  under  favouiable  cir- 
cumstances, capable  of  itself  becoming  a  separate  individual,  as  is 
found  by  cuttings,  budding,  grafting,  and  other  horticultural  processes. 
This  being  the  case,  it  follows  that  what  is  proved  of  one  branch  is 
true  of  all  other  branches. 

It  is  also  known  that  the  elementary  organs  used  by  nature  in  the 
construction  of  vegetables  are  essentially  the  same;  that  the  plan  upon 
which  these  organs  are  combined,  however  various  their  modifications, 
is  also  uniform ;  that  the  fluids  all  move,  the  secretions  all  take  place, 
the  functions  are  all  regulated,  upon  one  simple  plan ;  in  short,  that 
all  the  variations  we  see  in  the  vegetable  world  are  governed  by  a  few 
simple  laws,  which,  however  obscurely  they  may  be  understood  by  us, 
evidently  take  effect  with  the  most  perfect  uniformity. 

Hence  it  is  not  only  true  that  what  can  be  demonstrated  of  one 
branch  is  true  of  all  other  branches  of  a  particular  individual,  but  also 
that  whatever  can  be  shown  to  be  the  principles  that  govern  the 
structure  of  one  individual,  will  also  be  true  of  all  other  individuals. 
TVhatever  can  be  demonstrated  to  be  true  with  regard  to  one  single 
individual  is  true  of  all  other  individuals :  whatever  is  proved  with 
reference  to  one  organ  is  proved  by  implication  ss  to  the  same  organ 
in  all  other  iudividuals  whatsoever. 

Moreover,  the  fact  of  one  organ  being  readily  transformed  into 
another  organ  is  in  itself  a  strong  presumption  of  the  identity  of  their 
origin  and  nature;  for  it  does  not  happen  that  one  part  assumes  the 
in>pearkD%*e  and  functions  of  another  if  they  are  originally  different. 
Thus,  while  the  functions  of  the  hand  may  be  performed  by  the  feet, 
as  we  know  they  occasionally  are  in  animals,  nothing  leads  the  heart 
to  perform  the  function  or  assume  the  appearance  of  the  liver,  or  the 
liver  of  any  other  organ.    This  is  one  of  the  arguments  of  Linnseus. 

The  first  of  the  organs  which  are  formed  by  a  modification  of  leaves 
are  the  Bracts ;  these  bodies  are  intermediate  between  the  leaves  and 
the  calyx.  Their  nature  is  extremely  various ;  sometimes  they  have  a 
greater  resemblance  to  the  leaves,  and  sometimes  to  the  calyx.  In 
some  roses,  as  Hosa  canina,  they  are  obviously  dilated  petioles,  to 
which  a  leaflet  now  and  then  is  attached ;  in  other  species,  as  R, 
spitumuimOf  they  differ  in  no  respect  from  the  other  leaves.  In  the 
tulip  a  bract  is  occasionally  present  upon  the  scape,  a  little  below  the 
flower ;  this  is  always  of  a  nature  partaking  both  of  the  leaf  and  the 
flower.  In  Abiea  exceUa  the  purple  scale-like  bracts  often  become 
gradually  narrower,  and  acquire  a  green  colour  like  leaves.  It  has 
been  stated  by  some  botanists^  that  bracts  are  distinguishable  from 
leaves  by  not  producing  buds  in  their  axils ;  but  the  inaccuracy  of 
such  a  distinction  is  apparent  from  a  variety  of  cases.  In  Polffgonun 
viviparum,  and  aU  viviparous  plants,  the  flowera  themselves  are  con- 
verted into  buds  within  the  bracts.  There  is  a  bud  in  the  axil  of  every 
bract  of  the  rose.  The  common  daisy  often  bears  buds  in  the  axils  of 
the  bracts  of  its  involucre ;  in  which  state  it  is  commonly  known  in 
gardens  bv  the  name  of  'hen  and  chickens.'  In  the  permanent 
monster  called  Mtucari  vumatromm  a  small  cluster  of  branches  covered 
with  minute  imbricated  coloured  leaves  resembling  bracts  is  produced 
in  lieu  of  ea<;h  flower.  Here  all  the  parts  of  the  fructification,  instead 
of  remaining  at  rest  to  perform  their  functions,  are  attempting,  but  in 
vain,  to  become  oi^gans  of  vegetation;  or,  in  other  words,  to  assume 
that  state  from  which,  for  the  purpose  of  perpetuating  the  species, 
they  had  been  metamorphosed  by  nature  Hence  it  is  olear  that  bracts 
cannot  be  essentially  distinguished  from  leaves.    [Ikvoluobuil] 

With  the  Calyx  begins  the  flower  properly  so  named ;  itforms  what 
some  morphologists  oJl  the  outer  whorl  of  the  fructification,  and  wiUi 
it  commences  a  new  order  of  leaves,  namely  those  of  the  fructifica- 
tion, said  to  be  distinguished  from  the  leaves  of  vegetation  by  their 
constantly  verticillate  arrangement^  and  by  the  want  of  buds  in  their 
axilsw     With  the  leaves  of  the  fructification  all  power  of  further 


increase  ceases :  the  energies  of  the  plant  being  diverted  f^m  increas- 
ing the  individual  to  multiplying  the  species.  The  general  resemblanoa 
of  the  calyx  to  the  ordinary  leaves  of  vegetation  is  well  known :  its 
green  colour,  and  tendency  to  develop  itself  into  as  many  leaves  as  it 
consists  of  divisions,  espe^ally  in  double  roses,  is  so  notorious  that  it 
need  not  be  insisted  on.  In  the  case  of  Mesemhryanthiem/um  barbcUum, 
noticed  by  Linnssus,  there  is  no  difference  whatsoever  between  the 
leaves  of  the  calyx  and  those  of  the  stem.  The  resemblance  however 
between  the  calyx  and  the  stem-leaves  is  often  not  apparent ;  but  the 
identity  of  the  calyx  and  bracts  ia  usually  more  obvious.  In  Cereus 
the  transition  from  the  one  to  the  other  is  so  gradual  that  no  one  can 
say  where  the  distinction  lies ;  and  in  numberless  Ericas  the  resena- 
blance  of  the  bracts  and  calyx  is  perfect  The  divisions  of  the  calyx 
are  also  occasionally  gemmiferous.  A  case  is  mentioned  by  Roper,  in 
which  one  of  the  sepals  of  OaUka  paluttrit  was  separated  from  the 
rest^  and  furnished  with  a  bud.  And  Du  Petit  Thouars  speaks  of  a 
specimen  of  JBrasnca  naput  on  which  branches  were  produced  within 
the  calyx.  A  monster  of  Herreria  parvifiora  has  been  seen  of  the  same 
nature.  (Lindley,  '  Introduction  to  Botany,'  ed.  2,  p.  588.)  From 
this  it  is  apparent  that  the  diviaions  of  the  calyx  are  not  only  not 
distinguishable  from  bracts,  but  that  there  is  often  a  strong  tendency 
in  the  former  to  assume  the  ordinary  appearance  of  leaves.  There 
is  however  another  point  to  which  it  is  necessary  to  advert,  in  order 
to  complete  the  proof  of  the  identity  of  calyx  and  leaves ;  thia  is, 
the  verticillate  arrangement  of  the  former.  Leaves  are  either  opposite, 
alternate,  or  whorled ;  and  these  differences  depend  wholly  upon  their 
greater  or  less  d^ree  of  approximation.  If  the  leaves  of  a  plant  are 
rightly  considered,  they  will  be  found  to  be  inserted  spirally  round  a 
common  axis ;  that  is  to  say,  a  line  drawn  from  the  base  of  the  lower 
leaf  to  that  of  the  one  above  it,  thence  continued  to  the  next,  and  so 
on,  would  have  a  spiral  direction.  When  leaves  become  approximated 
by  pairs,  the  spire  is  interrupted,  and  the  leaves  are  opposite ;  let  the 
interruption  be  a  Uttle  greater,  and  the  leaves  become  temate ;  and 
if  the  interruption  be  very  considerable,  what  is  called  a  whorl  is  pro- 
duced, in  which  several  leaves  are  placed  opposite  to  each  other  round 
a  common  axis,  as  in  Qalium.  Now  a  whorl  of  this  nature  is  exactly 
of  the  nature  of  a  calyx,  only  it  suiTounds  the  axis  of  the  plant 
instead  of  terminating  it.  As  we  know  that  such  approximations 
often  take  place  in  the  stem  in  the  direct  line  of  growth,  where  the 
propulsion  of  the  matter  of  vegetation  exists  in  its  greatest  activity, 
there  is  no  difficulty  in  comprehending  the  possibility  of  such  an 
approximation  constantly  existing  at  the  end  of  the  system  of  growth, 
where  the  propulsion  of  the  matter  of  vegetation  ceases.  But  the 
calyx  and  more  inner  whoris  of  the  fructification  do  not  always  rstain 
their  verticillate  position;  on  the  contrary,  they  occasionally  separate 
from  each  other,  and  assume  the  same  position  with  regard  to  the  axis 
of  vegetation  as  is  naturally  proper  to  the  leaves.  This  is  particularly 
striking  in  a  very  common  permanent  monster  of  LUium.  aZ6«oi,  known 
in  the  gardens  by  the  name  of  the  Double  White  Lily.  In  this  plant 
the  whole  verticillation  of  the  parts  of  fructification  is  destroyed ;  t^e 
axis  is  not  stopped  by  a  pistil,  but  k  elongated  into  a  stem,  around 
which  the  whit^  leaves  of  the  calyx  are  alternately  imbricated ;  and 
in  double  tulips,  the  outer  whorl,  representing  the  calyx,  frequently 
loses  its  verticillate  arrangement,  and  becomes  imbricated  like  the 
leaves  of  a  stem.  The  same  structure  also  occurs  in  the  double  white 
FriliUaria  mdeoffrU,  Hence  it  cannot  be  doubted  that  the  calyx 
consists  of  leaves  in  a  particular  state. 

The  Corolla  forms  the  second  line  or  whorl  of  the  fructification. 
It  consists  of  several  diviaions,  usually  not  green,  and  always  alternate 
with  those  of  the  calyx.  It  is  a  series  of  leaves  arising  within  those 
of  the  calyx,  from  which  it  is  sometimes  indeed  very  easy  to  distinguish 
it;  but  from  which  it  is  so  often  impossible  to  discriminate  it,  that 
the  difference  between  the  calyx  and  corolla  has  been  one  of  the  most 
debateable  subjects  in  botany.  No  limits  can  be  found  in  CeremB;  the 
same  is  true  of  lUicium,  and  several  similar  plants.  In  i^  ZAUacece, 
Orchidaceig,  and  ZingUleraoe<g,.the  only  distinction  that  can  be  drawn 
between  the  calyx  and  corolla  is,  that  the  one  originates  within  the  other; 
they  are  alike  in  figure;  colour,  texture,  odour,  and  function.  What- 
ever therefore  has  been  proved  to  be  true  of  the  calyx  is  also  true  of 
the  coi-olla.  There  are  also  cases  in  which  the  petals  have  actually 
reverted  to  the  state  of  leaves.  In  a  Campanula  RapuncuUu,  seen  by 
Roper,  the  corolla  had  become  five  green  leaves  like  those  of  the  calyx ; 
the  same  was  found  in  a  Verbaacum  pyrasiuto/ttm,  described  by  Du 
Petit  Thouars ;  proliferous  flowers  of  Getun,  and  Bota,  in  which  the 
petals  were  converted  into  leaves,  are  adduced  by  Linnssua  [Flowxb.] 

The  third  whorl  or  series  of  fructification  is  occupied  by  the 
Stamens.  These  often  consist  of  a  single  row,  equal  in  number  to  the 
divisions  of  the  corolla,  with  which  they  are  in  that  case  alternate. 
The  exceptions  to  this  in  flowers  with  a  definite  number  of  stamens 
are  not  numerous ;  and  such  as  do  occur  are  to  be  oonsidered  aa 
wanting  the  outer  row  of  stamens,  and  developing  the  second  row 
instead.  Thus  in  PritmUacece,  in  which  the  stamens  are  opposite  to 
the  petals,  and  therefore  belonging  to  a  second  whorl,  the  first  makes 
its  appearanoe  in  Schwenckia  in  the  form  of  clavate  or  subulate  pro- 
cesses arising  from  the  sinuses  of  the  limb.  These,  and  similar 
processes,  which  are  liur  from  uncommon  in  plants,  and  which  are 
known  by  various  names,  such  as  scales  of  the  orifice  of  the  corolla, 
glands,  nectary,  cup,  &c,  are  in  most  cases  metamorphosed  stamens. 
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In  Nare%8»w  the  cup  is  formed  of  three  stamens  of  the  first  row, 
become  petaloid  and  united  at  their  margins ;  while  the  six  which 
form  the  second  and  third  rows  are  in  their  usual  state  and  within  the 
tube.     This  is  shown,  firstly,  by  the  frequent  divisions  of  this  cup 
into  three  lobes,  which  then  alternate  with  the  petals;  secondly,  by  a 
distinct  tendency  in  double  Nctreisti,  particularly  N,  poeticut,  to  pro- 
duce abortive  anthers  on  the  margin  of  the  lobes  of  tiiie  cup;  and 
thirdly,  b^  the  genus  JBrodicBa  and  its  allies.    In  that  genus  the  crown 
of  the  original  species  consists  of  three  petaloid  pieces,  not  united 
into  a  cup,  as  in  T^arcisttu,  but  wholly  sepaifite  from  each  other :  in 
J^ucocoiifne  ixioidet  these  pieces  are  not  petaloid,  but  clavate ;  and  in 
X.  odorata  the  species  have  the  same  figure  as  in  Z.  ixioidet,  but 
almost  constantly  bear  more  or  less  perfect  anthers.    That  the  anthers 
are  mere  alterations  of  the  margins  of  the  petals  there  is  no  difficulty 
in  demonstrating.    In  NympJuxa  the  passage  from  the  one  to  the  other 
may  be  distinctly  traced.    In  double  roses  the  precise  nature  of  this 
metamorphosis  is  shov^n  in  a  very  instructive  way.    If  any  double 
rose  is  examined  it  will  be  seen  that  those  petals  which  are  next  the 
stamens  contract  their  claw  into  the  form  of  a  filament,  and  a  dis- 
tortion of  the  upper  part^  or  limb,  also  takes  place ;  the  two  sides 
become  membranous,  and  put  on  the  colour  and  texture  of  the  anther; 
and  sometimes  the  perfect  lobe  of  an  anther  will  be  found  on  one  side 
of  a  petal,  and  the  naif-formed  misshapen  rudiment  of  another  on  the 
opposite  side.    In  AquiUffia  vtiUgari$  this  transformation  is  still  more 
curious,  but  equally  distinct :  the  petals  of  that  plant  consist  of  a  long 
sessile  purple  hora  or  bag,  with  a  spreading  margin ;  while  the  stamens  > 
consist  of  a  slender  filament,  bearing  a  small  oblong  two-celled  yellow 
anther.    In  single  and  regulaiiy-formed  flowers  nothing  can  be  more 
unlike  than  the  petals  and  stamens ;  but  in  double  flowers  the  tran- 
sition is  complete;  the  petals,  which  first  begin  to  change,  provide 
themselves  with    slender  ungues;   the  next  contract  their  mai^n, 
and  acquire  a  still  longer  unguis;   in  the  next  the  purple  margin 
disappears  entirely ;  two  yellow  lobes  like  the  cells  of  the  anther  take 
its  place,  and  the  horn,  diminished  in  size,  no  longer  proceeds  from 
the  base^  as  in  the  genuine  petal,  but  from  the  apex  of  the  now 
fDiform  unguis.    In  the  last  transition  the  lobes  of  the  anther  are 
more  fully  formed,  and  the  horn  ia  almost  contracted  within  the 
dimensions  of  the  connective,  retaining  however  its  purple  colour:  the 
next  stage  is  the  perfect  stamen.  The  conversion  of  stamens  into  green 
leaves  is  far  more  uncommon  :  this  indeed  very  rarely  occurs.    It  was 
seen  by  Roper  in  the  CampaimUa  Bapuneulua  already  referred  to ;  and 
Du  Petit  Thouars  foimd  the  stamens  of  Bmuica  napua  converted  into 
branches  beaiing  vertidllate  leaves.    In  Plantago  ma^or  and  Sievertia 
montana  permanent  instances  are  known  of  a  conversion  of  the 
stamens,  with  all  the  other  floral  organs,  into  leaves.    Thus  it  appears 
that  the  stamens,  like  the  petals,  calyx,  and  bractes^  are  merely 
modified  leaves.    [Stamrns.] 

The  Disc  is  so  frequently  absent,  and  is  of  so  obsoure  a  nature,  that 
few  morphologists  take  it  into  their  consideiration.  It  many  plants  it 
consists  of  a  mere  annular  fleshy  ring  encompassing  the  base  of  the 
ovary ;  in  others  it  forms  a  sort  of  cup,  in  which  the  ovaries  are 
inclosed,  as  in  certain  Pceonies,  and  it  very  frequently  makes  its  appear- 
ance in  the  form  of  hypogynous  glands  or  scales  :  it  is  almost  idways 
between  the  stamens  and  pistil  That  it  is  not  an  organ  of  a  distinct 
nature  may  be  inferred  from  its  having  no  existence  in  a  large  number 
of  flowers ;  but  if  it  is  not  an  organ  of  itself  it  must  be  a  modification 
of  something  else,  and  in  that  view,  from  its  situation,  it  would  be 
referrible  either  to  the  stamens  or  pistil.  It  has  so  litUe  connection 
with  the  latter,  from  which  it  always  separates  at  maturity,  that  it  can 
scarcely  belong  to  it  With  the  stamens  it  has  a  stronger  relation :  it 
consists  of  the  same  cellular  substance  as  the  connective  of  the  anthers, 
is  very  often  of  the  same  colour;  whenever  it  separates  into  what  are 
called  hypogynous  glands  or  scales  these  always  alternate  with  the 
innermost  series  of  stamens.  In  the  Pceony  the  disc  may  in  some 
measure  be  compared  to  the  inner  row  of  scales  which  exist  between 
the  stamens  and  pistil  of  the  nearly-related  genus  AqwiUgia.  Dunal 
has  noticed  half  the  disc  of  a  Oisiua  bearing  stamens ;  and  a  variety 
of  instances  may  be  adduced  of  an  insensible  gradation  from  the 
stamens  to  the  most  rudimentary  state  of  the  organ. 

The  fifth  and  last  series  of  the  fructification  is  the  Pistil.  The 
simple  pisti],  that  of  the  pea  for  instance^  consists  of  an  ovary,  bearing 
its  ovules  on  one  side  in  two  parallel  contiguous  rows,  and  at  its 
upper  extremity  tapering  into  a  style,  which  terminates  in  a  stigma. 
If  this  organ  be  further  examined,  it  will  be  found  that  there  is  a 
suture  running  down  each  edge  from  the  style  to  the  base ;  it  will  be 
also  seen  that  the  ovules  are  attached  to  one  of  these  sutures,  and 
that  the  style  is  an  elongation  of  the  other :  further,  it  will  be  per- 
ceived that  the  two  aides  of  the  ovary  are  traversed  by  veins 
emanating  firom  the  suture  that  terminates  in  the  style,  and  that  these 
veiDS  take  a  slightly  ascending  direction  towards  the  suture  which 
bears  the  ovules.  Kow  if,  when  the  pod  of  the  pea  is  half  grown,  it 
be  laid  open  through  the  latter  suture,  all  these  drcumstanees  will  at 
that  time  be  distinctly  visible ;  and  if  it  then  be  compared  with  one 
of  the  leaflets  of  the  plant,  it  will  be  apparent  that  the  suture  that 
bears  ovules  answers  to  the  two  edges  of  the  leaf,  the  suture  without 
ovules  to  the  midrib,  and  the  style  to  the  mucro.  Hence  it  mighty 
^thout  further  evidence,  be  suspected  that  the  ovary  is  an  alteration 
of  the  leaf;  but  if  the  inquiry  be  carried  further  in  other  plants,  this  | 


suspicion  becomes  converted  into  certainty.  In  the  flrst  plaoe^  the 
suture  without  ovules,  which  has  been  said  to  be  the  midrib,  is 
always  external  with  respect  to  the  axis  of  fructification,  as  would  be 
the  case  with  the  midrib  of  a  leaf  folded  up  and  terminating  the 
fructiflcation.  In  the  next  place,  nothing  is  mors  common  than  to 
flnd  the  pistil  converted  either  into  petals  or  into  leavea  Its  change 
into  petals  is  to  be  found  in  numerous  double  flowers,  as  for  example 
double  NareM,  ffibiteua  Jtotoritnenaig,  WaU-Flowers,  Ranunculuses, 
Saxifrages,  and  others.  These  however  only  show  its  tendency  to 
revert  to  petals  as  the  representatives  of  leaves.  The  cases  of  its 
reverting  to  other  oiigans  are  much  more  instructive.  In  the  double 
Ulex  Ewropaua  the  ovary  is  extremely  like  one  of  the  segments  of  the 
calyx;  its  ovuliferonq  suture  is  not  closed;  in  the  room  of  ovules  it 
sometunes  bears  11.  tl;  yellow  processes  like  miniature  petals,  and  its 
back  corresponds  to  what  would  be  the  back  of  the  calyx ;  no  stylo 
or  stigma  is  visible ;  sometimes  two  of  these  metamorphosed  ovaries 
are  present :  in  that  case  the  sutures  which  should  bear  ovules  are 
opposite  to  each  other,  just  as  the  inflexed  mai|;ins  of  two  opposite 
leaves  would  be.  In  Karia  Japonica,  which  is  only  known  in  our 
gardens  in  a  double  state,  the  ovaries  are  uniformly  little  miniature 
leaves,  with  serrated  maz^gins  corresponding  to  the  ovuliferous  suture 
of  the  ovary,  and  an  elongated  point  representing  the  style ;  their 
interior  is  occupied  by  other  smaller  leaves.  Nothing  is  more  common 
among  roses  than  to  find  the  ovaries  converted  into  perfect  leaves ;  in 
such  cases  the  margins  uniformly  occupy  the  place  of  the  ovuliferous 
suture,  and  the  midrib  that  of  the  sterile  sutur&  But  the  most 
instructive  and  satisfactory  proof  of  the  pistil  being  merely  a  modified 
leaf  is  to  be  found  in  the  common  double  cherry  of  the  gardens.  In 
this  plant  the  place  of  the  ovary  is  usually  occupied  by  a  leaf  alto- 
gether similar  to  those  of  the  branches,  but  much  smaller :  it  is  folded 
together;  its  margins  are  serrated,  and,  in  consequence  of  the  folding, 
placed  so  as  to  touch  each  other ;  and  they  occupy  the  place  of  the 
ovuliferous  suture  of  a  real  pistlL  The  midrib  of  this  leaf  corresponds 
to  the  station  of  the  sterile  suture  of  the  ovary,  and  is  not  only 
lengthened  into  a  process  representing  a  style,  but  is  actually  termi- 
nated by  a  stigma.  There  is  thus  a  greater  identity  of  function 
between  the  pistil  and  the  other  series  of  the  fructification  than 
would  at  first  appear  probable.  The  pistil  is  seldom  indeed  found 
converted  into  stamens ;  but  it  often  takes  upon  itself  the  form  of 
petals^  as  has  been  shown  above;  and  although  cases  are  very  rare 
of  pistils  bearing  pollen,  yet  several  instances  are  known  of  ovules 
being  borne  by  the  stamens.  This  occurs  continually  in  Sempervivum 
tectorum. 

It  appears  then  that  there  is  not  only  a  continuous  uninterrupted 
passage  from  the  leaves  to  the  bracts,  from  bracts  to  calyx,  from  &CLfx. 
to  corolla,  from  corolla  to  stamens,  and  from  stamens  to  pistil,  from 
which  circumstance  alone  the  origin  of  all  these  o^ans  might  have 
been  referred  to  the  leaves,  but  that  there  is  ako  a  continual  tendency 
on  the  part  of  every  one  of  them  to  revert  to  the  form  of  a  leat 

The  pistil  in  a  state  of  .composition  difiSars  much  in  appearanoe 
from  its  simple  form.  At  section  78  of  'Die  Metamorphose  der 
Planzen '  of  Gothe,  are  the  following  remarkable  words : — **  Keeping 
in  view  the  observations  that  have  now  been  made,  there  will  be  no 
difficulty  in  discovering  the  leaf  in  the  seed-vessel,  notwithstanding 
the  variable  structure  of  that  part  and  its  peculiar  oomblnatlona. 
Thus,  the  pod  is  a  leaf  which  is  folded  up  and  grown  together  at  its 
edges,  and  the  capsule  consists  of  several  leaves  grown  together;  and 
the  compound  fruit  is  composed  of  several  leaves  united  round  a 
common  centre,  their  sides  being  opened  so  as  to  form  a  communica- 
tion between  them,  and  their  edges  adhering  together.  This  is  obvious 
from  capsules,  which,  when  ripe,  split  asunder,  at  which  time  each 
portion  is  a  separate  pod.  It  is  also  shown  by  dlflerent  spedes  of 
one  genus^  in  which  modifications  exist  of  1«he  principle  on  which 
their  fruit  is  formed :  for  instance,  the  capsules  of  NigeUa  orimtaM$ 
consist  of  pods  assembled  round  a  centre,  and  partially  united;  in 
Nigdia  dcmatcena  their  union  is  complete." 

As  it  may  thus  be  proved  that  all  the  parts  of  a  flower  are  merely 
modifled  leaves,  the  following  propositions  may  be  stated  to  constitute 
the  basis  of  Vegetable  Morpholpgv : — 

"  Every  flower,  with  its  peduncle  and  bracteol»,  being  the  develop" 
ment  of  a  flower-bud^  and  flower-buds  being  altogether  analogous  to 
leaf-buds,  it  foUows  as  a  corollary,  that  every  flower,  with  its  pedunde 
and  bracteolse,  is  a  metamorphosed  branch. 

"  And  further,  the  flowers  being  abortive  branchei^  whatever  the 
laws  are  of  the  arrangement  of  branches  with  respect  to  each  other, 
the  same  will  be  the  laws  of  the  arrangement  of  flowers  with  respect 
to  each  other. 

"  In  consequence  of  a  flower  and  its  peduncle  being  a  branch  in  a 
particular  state,  the  rudimentary  or  metamorphosed  leaves  which  con- 
stitute bractese,  floral  envelopes,  and  sexes,  are  subject  to  exactly  the 
same  laws  of  arrangement  as  regularly  formed  leaves."  (Lindley, 
'  Outline  of  the  First  Prindples  of  Botany.') 

TCngaimAnn  has  ('Ds  Antholysl  Prodromus')  attempted  to  dasaify 
the  prindpal  aberrations  from  normal  structure,  and  has  oolleoted  ft 
very  considerable  number  of  cases  under  the  following  heads : — 

I.  Retrograde  MetamorphosLs  (Regressus),  when  organs  aflsume  th' 
st&te  of  some  of  those  on  the  outside  of  them,  as  when  carpels  diang 
to  stamens  or  petalfl^  hypogynous  scales  to  stamens^  stamens  to  petal 
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or  8eiM]%  lepals  to  oidiiiacy  leavw,  imgnlar  strfaotan  to  regular,  and 
tho  like.  2.  Foliaoeoua  MetamorphoaB  (YireaoeQtia),  when  all  the 
parti  of  a  flower  aaiame  mora  or  leas  completely  tbe  atate  of  leavea. 
9,  DiBimion  (XMajmictioX  when  the  pacta  that  "oaoally  cohere  are 
aeparafced,  aa  the  earpela  of  a  ayncarpona  jriatUlumy  the  filamenta  of 
numadalphoiia  atamena,  the  petala  of  a  monopetalooa  corolla,  fto. 
4.  DialocatioQ  (Apoataaia) :  in  thia  case  the  whoria  of  the  flower  are 
hroken  up  hy  the  extenakm  of  the  aztn  5.  Viyiparouaneaa  (Dia- 
phyaia),  when  the  axia  ia  not  only  elongated,  but  oontinuea  to  grow 
and  form  new  parte,  aain  thoae  inatancea  where  one  flower  growa  from 
within  another.  And,  finally,  6,  ProUferoosneaa  (Ecblaataaia),  when  bnda 
are  developed  in  the  azila  of  the  floral  oigana,  ao  aa  to  convert  aaimple 
flower  into  a  man  of  infloreacence.  A  very  conaiderable  number  of 
4wf«Tt<sft«  are  addoced  in  illnatration  of  theae  diviaiona,  and  the  work 
will  be  found  hig^ily  naefiil  aa  a  collection  of  curiona  or  important  facta. 

(Qdthe,  Die  ifetamorpkote  der  Pjlawien;  Miquel,  CommeiUatio  de 
Orgatnomm  m  Veffdabilibui  Orta  et  Metamorphori  ;  Roper,  De  Organii 
PlanUarum;  lindley,  Introdueticn  to  Botamy;  Balfour,  data-Book  cf 
Botany;  Schleiden,  Prineiplee  of  Scientific  Botanjf,  tranalated  by  Dr. 
Lankeater.)  

HETAPOCEBO&    [lonAsiDA] 

METEORIC  IRON.    [Ibon.] 

METEORIC  STONES.    [Aebolitbb.] 

METEORS.    rAxaoUTB.] 

METOTIA.    IPlFRarA.] 

METOTTOMA,  a  genua  of  Foaail  MtlOmca^  from  the  Mountain 
Limeatone  of  the  north  of  England. 

METRIORHTNCHXJS,  Dr.  Hermann  von  Meyer's  name  for  a  genua 
of  Foaail  OroeodUida,  found,  according  to  him,  in  tbe  liaa,  the  Oxford 
Clay,  at  Honfleur,  and  in  the  Kimmeridge  Clay  at  Havre. 

METROSIDESHOS  (fitmi  pjrpa,  the  hoart  of  a  tree,  and  iHSripos, 
iron),  a  genua  of  Planta  belonging  to  the  natural  order  Myrtaeea.  It 
ia  diatinguiahed  from  allied  genera  by  the  tube  of  the  calyx  not  being 
angular,  adhering  to  the  ovarium,  the  limb  6-cleft ;  the  atamena  20-80, 
free,  very  long,  and  exaerted ;  the  style  filiform,  and  stigma  aimple ; 
the  capsule  %  or  Swelled,  the  cella  many-seeded ;  the  sMda  wingless. 
The  apedea  are  treea  or  shrubs,  with  opposite  or  alternate  leavea,  with 
the  flowera  pedicellate,  not  adnata  to  the  branchea,  aa  they  are  in  the 
genera  Mdaleuca  and  CaUuAemon,  The  last  genus,  with  Angophora, 
haa  been  recently  aeparated  from  Meh'onderos. 

M,  vera,  tme  Iron-Wood,  haa  oppoaite  ovate-lanceolate  acuminated 
quite  glabroua  leavea,  aeated  on  short  petioles;  the  cymes  axillary, 
pedunculate,  many-flowered.  It  ia  a  native  of  Java  and  Amboyna, 
among  rocka.  The  Chinese  and  Japanese  value  the  wood  of  thia  tree, 
which  they  applj  to  many  purposes,  aa  the  making  of  ruddera,  anchors, 
fta,  for  their  dupa  and  boats.  The  bark  is  used  in  Japan  aa  a  remedy 
in  mucoua  dischaigea,  diarrhcea,  and  dysentery.  It  ia  usually  mixed 
with  aome  aromatic,  aa  penang,  doves,  or  nutmeg. 

M,  polymorpha  hu  oppoaite  coriaceoua  leaves,  of  varioua  forma, 
glabroua  on  both  aurfitcea,  but  covered  with  a  little  ailky  tomentum 
beneath ;  the  peduncles  8-  or  manv-flowered,  terminal  and  axillary, 
oorymboae;  the  calyxea  and  branchleta  glabroua  or  clothed  with  silky 
tomentum.  Thia  apedea  ia  a  tree,  and  growa  in  the  Sandwich  Islands, 
and  ia  aaid  to  be  the  plant  from  which  are  made  the  dube  and  other 
wei^Hma  employed  in  warfare  by  the  South  Sea  lalanders.  **  The 
Aki,  or  Lignum  Yit»  of  New  Zealand,  the  Rata  and  the  Pohutu 
Kawa  of  the  aame  country,  are  all  hard-wooded  treea  belongmg  to  the 
genus  MetroaideroB,**    (Lindley.) 

Several  other  apedes  of  Metroeideros  have  been  described,  natives 
of  Australia  and  the  South  Sea  Islanda.  if.  lucida,  a  beautiful 
tree,  occura  aa  far  aouth  aa  Lord  Auckland's  Islands,  in  lat.  60}°  8. 
The  M,  buxifolia  of  Allan  Cunningham  ia  the  New  Zealand  plant 
called  Aki,  and  ia  a  rambling  ahrob,  adhering  to  treea,  and  climbing 
by  means  of  its  lateral  roota  to  the  summits  of  the  loftiest  trees  in 
the  forests  of  Wangaroa  and  the  Bay  of  Islanda.  In  cultivation  these 
planta  may  be  grown  in  a  mixture  of  loam,  peat,  and  aand.  They 
may  be  propagated  by  seeds  or  cuttings.  Ripe  cuttings  will  root  in 
sand  under  a  faand-glaaa. 

(Don,  DicMamydeouB  PUmte;  Lindley,  Vegetable  Kingdom  ;  Bnmett, 
Outlinet  of  Botany.) 

MEUM  (from  fitimv,  smaller),  a  genua  of  Planta  bdonging  to  the 
natural  order  Unibelliferte  and  to  the  tribe  Seadineee,  It  has  an 
obsolete  calyx ;  entire  dliptical  petals,  acute  at  botii  ends,  with  an 
incurved  point;  the  fruit  elliptical,  terete,  or  alightly  dorsally 
compressed ;  the  earpela  with  5  sharp  aomewhat  winged  ridges ;  the 
interstices  and  commissures  with  many  vitt».  There  are  two  species 
of  this  genus. 

M,  Athamandieumf  Common  Bald-Money,  has  bipinnate  leaves  with 
multipartite  leaflets,  the  segments  thread-ahaped,  acute.  This  is  a 
highly  aromatic  plant,  with  numerous  white  and  yellow  flowers.  It 
is  a  native  of  Europe,  in  dry  mountain  paaturea,  and  ia  found  in 
England  and  the  mountaina  of  Scotland.  The  roota,  seeds,  and  every 
part  of  the  plant  are  aromatic,  and  are  used  in  the  cotmtriea  where  it 
grows  as  stomacbioa  and  carminatives.  This  and  tbe  other  apedes, 
M,  MvtdLima,  the  Swiss  Bald-Money,  which  is  a  native  of  the  aub- 
alpine  paaturea  of  Europe,  entera  into  the  composition  of  Ihe  compound 
called  Venice  Treade. 

(Bebington,JfamMi<q/'J9rtfMA^oteny;  Lindl^,  VegetMe Kingdom,) 


MEW.    [Labida] 

MEZEREON.    fDAPmn.] 

MICA,  a  Minenl  belonging  to  the  extenaiva  aaiiea  of  SKlicatea  of 
Alumina.  It  ooeora  in  obUqaa  rhombic  prisma  of  about  120*  and  60*. 
The  oiyatala  uanally  with  the  acute  edge  replaced.  The  cleavage  ia 
very  deddBd,  yielding  eaaily  thin  eUstio  laminn  of  extreme  tenuity. 
It  is  found  usually  in  thinly  foliated  masaffs,  platea,  or  acalea :  aome- 
timea  in  radiated  groupa  of  aggregated  acalea  or  amall  foliiL  The 
oolour  ia  horn,  white^  through  green,  yellowiah,  and  brownish  ahaHeai 
to  black.  The  Inatre  is  more  or  leaa  peariy.  Tranaparent  or  trwia- 
lucent  Tough  and  daatic.  Hardneaa  2*0  to  2'5.  Specific  gravity 
2-8  to  8*0. 

The  oompodtion  of  mica  is  aa  followa  :~- 

SiUca ;       .  46*3 

Alumina 86*8 

Potash 9-2 

Peroxide  of  Iron        .        •        •        •        •    .  4*5 

Fluoric  Acid  . 0*7 

Water 18 

99*3 

A  variety  in  which  the  acalea  are  arranged  in  a  plumose  form  ia 
called  Plumoae  Mica ;  another  in  which  the  platea  have  a  tnnaveraa 
deavage,  haa  been  termed  Prismatic  MiciL 

Mica  reaemblea  extemallv  talc,  and  some  forma  of  gypaum.  From 
talc  it  difiera  in  affording  thinner  laminse,  and  being  dastia  It  alao 
haa  not  the  greaay  feel  of  talc  The  aame  charactera  except  the  laat 
distingulah  it  from  gypaum,  beaidea  it  doea  not  crumble  ao  readily  on 
heating. 

Mica  ia  one  of  the  conatituenta  of  gramte,  gneiaa,  and  mica-date, 
and  givea  to  the  latter  ita  laminated  atructure.  It  also  occura  in 
grammar  limeatona  Jt  is  found  abundantly  in  tbe  United  Statea,  in 
Ruaaia,  in  Qreat  Britidn,  and  other  parte  of  the  world.  It  ia  not  often 
found  in  large  isolated  maases,  but  filling  up  the  veina  and  fissures  of 
rooks,  into  the  composition  of  which  it  enters.  It  occurs  in  the  oldest 
rocka,  aa  well  aa  in  those  which  are  new  and  ponnosn  a  crystalline 
oharacter. 

In  Ruaaia  it  ia  uaed  extendvely  aa  a  aubstitute  for  glaai^  and  henoe 
it  lA  called  Muacovy  Qlaaa.  The  very  thin  lamina  are  employed 
for  examining  objeota  under  the  mioroaoope.  Haiiy  atatea  that  theae 
laminsB  are  aometimea  not  more  than  the  l-800,000th  part  of  an  inch 
in  thickness. 

LepidoUle,  or  LUkia  Mica,  occura  in  cryatala  or  lamina  of  a  puipUsh 
colour,  and  often  in  maaaea  oondsting  of  aggragated  acales.  It  occura 
in  the  UraL  According  to  Rosales^  aa  quoted  by  Dana,  it  conaiBta  of 
the  following  analyaia : — > 

Silica     ...  ....    47*7 

Alumina 20*8 

Lime      .        .        •       ^        .        •       •        .      6*1 

Fkotoxide  of  Manganese 4*7 

Potash 110 

Lithia 2*8 

Soda 2-2 

Fluorine 10*2 

Chlorine         .        .        .        .        .        .        .1*2 

106^ 

FucIiHte  is  a  green  Mica  from  the  Zillerthal,  containing  neariy 
4  per  cent  of  oxide  of  chromium. 

From  the  crystallisation  of  Mica  two  apedea  have  been  made  out 
of  the  old  spedes  so  called.  The  common  Mica  has  an  oblique  prism 
for  its  primary,  but  many  micas  when  in  perfect  crystals  have  the 
form  of  a  hexagonal '  prism.  This  spedes  has  been  called  hexagonal 
mica,  the  dark-coloured  micaa  of  Siberia,  and  the  brilliant  hexagonal 
crystals  of  Vesuvius.  There  are  also  hexagonal  crystals  which  have 
been  found  by  Dov^  to  have  two  axea  of  polarisation,  indicating  that 
tbe  lateral  axea  of  the  primary  are  unequal,  and  that  the  form  is  a 
rhombic  prism  with  the  acute  edges  tnmcated.  This  species  is  called 
Bhomhic  Mica,  or  Phlogopite. 

Margarite,  or  Pearl  Mica,  occurs  in  hexagonal  prisms,  having  the 
structure  of  mica,  and  also  in  intersecting  lamiooi.  It  has  the  appear- 
ance of  talc,  but  differs  from  that  mineral  in  being  a  dlicate  of  alumina 
instead  of  magnesia.  It  is  found  at  Sterzing  in  the  Tyrol,  assodated 
with  chlorite. 

Margarodite,  another  schistose  talc  of  ZiUerthal,  ia  a  variety  of 
common  mica. 

Emerylite  and  EapUyllUe  are  new  species,  aomewhat  related  to 
Margarite,    They  are  found  in  Pennsylvania,  United  Statea. 

Nacrite  resembles  talc,  but  oontaiiu  no  magneaia.  It  is  whitish  and 
soft,  and  has  a  greasy  feeL 

Lepidotndane  is  a  black  iron  mica,  occurring  in  6«ded  acalea  or 
tablea  aggregated  together. 

Ottrdite  is  an  allied  mineral  occurring  in  black  scales. 

Oderit  is  probably  a  black  mica.  It  can  be  split  into  thin  leaves. 
It  is  opaque,  black,  and  has  very  little  lustre.    It  occurs  in  Sweden. 

MICA-SCHIST,  one  of  the  earliest  groups  of  Stratified  Rocks 
known  to  ideologists,  and  very  extensively  distributed  throughout  the 
mountain  regions  of  the  globe,  often  in  contact  with  granite,  but  more 
frequently  superposed  oi)  eneiss.    It  u  frequently  interstratified  with 


La/- 


' « 


o:>  HICIPFA. 

iielBa,  priouiy  IhiMatonBi  qmrte  rook,  chloritia  nhiii,  mnd  oUj-ilat«, 
.nd  IB  daficiMt  in  (nguiio  xtantiaa,  Tbera  in  however  DertaiD  more 
-ecent  uaeiiiblkgM  of  itrmU  mora  or  leM  allied  to  miek-uhkt  in 
composition,  of  very  limited  um,  Bdjaoent  to  gruiitia  elrrMioni,  in 
lauphind,  JbL,  vhioh  do  oontun  oiganio  nmtini  of  the  MMonduy 

To  tju  Britieh  geologiala  the  KiatlterD  Highluidi  of  Scotluid  and 
lie  monntaini  of  DoDBgal  offer  abonduit  and  MiUtinB  eiamplei  of 
nica-aobSat.  with  its  uiaooiated  limeetonea,  quarta  nxUE^  ia.,  while 
-ound  the  giKuitea  of  the  lale  ol  Man,  Cambna,  Devon,  and  C(nnwall, 
b^rdly  a  trace  of  gotoM  or  miaa-achiat  haa  been  obeerrad. 

Mica-schiit,  in  ita  moat  typical  itate  difftoa  fi-oni  gneiaa  by  the 
itwpnce  of  telapar,  but  among  the  early  straliSed  rook*  we  giadatioD* 
ajid  permutationa  of  ingredienta  are  lO  fNquent  a*  to  confound  all 
merely  miners)  diatinoinona,  from  hand  apedmena.  The  mioa  ia 
-aauolly  apread  thmogh  tba  loeka  of  Uda  leriea  in  contdnuoui  aurfttoei 
overapreading  the  qaarti  portioni^  whereaa  in  ^eiM  thia  aeldom 
hnpparu.  In  reapect  of  the  magnitude,  mlati*e  abnndanoe,  and  oryBtal- 
lin«  aapeet  of  tna  ingredienta  of  mios-acbiit,  there  ia  every  poasible 
vBristioD,  ao  that  ■ome  apedmenB  approach  obeouraly  to  gr>mt«,  otllera 
to  -well  defined  gnei»,  and  othan  to  olay-alatai. 

Dr.  U'Culloch  propoied  the  following  (jDopaia  of  Mloaoeoua 
Scbiat  :— 

Division  L — Conaiattng  of  mioa  and  qnarti. 
Subdivinou  1.— Simply  laminar  or  foliated. 
a.  Compoeed  principally  of  contmnotialy  Ii 


I.  Compoeed  principally  of  continaoaaljr  laminar  quarts 
«.  The  mioa  diaoontinnona,  the  qoarta  sTaonUr. 
d  The  mica  graaniah,  at^iroaohing  to  oldoritia  addrt. 
&  Hioa  gray,  ap;>nnchuig  to  talooae  aohiat. 
/  Approaching  to  cUy-alate. 
Tbe  rocka  of  thia  aubdivition  are  frequently  and  remwkably  oon- 
loitod. 

Subditidon  3> — Orannlarly  laminar. 

a.  Oranular  quarts,  wiUi  ualci  oflaminir  mica. 

b.  Laminar  quartz,  with  mica  in  scattered  apota. 
e,  Laminar  quarti,  wlth  dUtiQct  acalca  of  mica. 

d.  tjTKinai-  quartz,  with  mica  in  parallel  lines,  *o  aa  to  appear 
fibrou*  on  splitting.   (Jvonlurtiu  leems  to  be  of  thia  nature.) 

e.  The  mioa  bent  and  contorted  lound  the  gruns  of  quarta. 
DiviNOQ  U.— CoD^iouiided  of  three  or  more  ingndientt. 

a.  With  hornblende. 

b.  With  felapar  (paning  to  gruMi. 

e.  With  ohl<mte  or  talc  (paaaing  to  talooae  or  ehlorite  aehiat). 
d.  With  more  than  one  of  theae  ingredient*. 
&  With  caibonate  of  lime. 
Divlrion  IIL — CcMiglomerated,  or  containing  ■□paradded  A'^^nita 
of  granite,  gnataa,  limeatone,  kc    It  occoib  in  lala,  Qarreloali,  Ban- 

Beudca  the  minenJa  above  noticed,  many  othera  occur  in  mioa- 
BChiat,  10  aa  univenally  to  modify  ita  aapect  Tbia  la  particularly  the 
case  with  garnet,  which  ia  ofUa  perfectly  ciyitaUiaad  amldat  the  maai 
of  fragmentary  mica  and  quart*,  and  ia  ao  fteqiumtly  met  with  in 
mica-tchiat,  that  it  leema  to  miA  a  partioolar  condition,  through 
which  the  rock  haa  paaeed  eince  its  Brat  depoution. 

The  eircumstanoe  which  perhaps  more  than  any  other  deaervea 
attenUon  in  itudying  theae  rocks,  la  the  character  of  their  stmtifioatton. 
Where  limeatonea  or  clay.slatet  alternate  with  the  mic«  echiat,  ita  itrata 
are  ouily  traced ;  but  in  cases  where  entire  mountaina  are  formed  of 
laminated  mica  and  quartz,  the  contortjona  to  which  the  whole  la 
subject  render  it  veiy  difficult  to  determine  the  prevalent  dip  of  the 
bwla 

It  is  diScnlt  to  avoid  the  belief  that  the  smnller  contortions  of 
gceiia  and  mica-achist  are  due  to  causce  quite  distinot  from  violent 
RiOTement  j  they  are  cbaractarietio  of  a  peculiar  mode  of  ilepoaition, 
or  marka  of  a  aubaequent  modifying  proceaa.  Whether  the  great  con- 
tortloni  may  be  thus  expired,  or  require  the  auppoaition  of  great 
disturbanceaaf  poiition,  la  not  easy  to  determine.  [Qeoloqt;  Rocks.] 
MICIPPA.     [SlAnDi] 

MICO,  or  Fair  Uonkay,  one  of  the  common  names  for  that  apeciea 
of  Oniilili  (Bapale  of  Illiger)  known  to  zoologiate  aa  the  Jaeehui  argai- 
latvt,  Oooff,  Simia  argeatala,  Linn.  It  ia  a  very  pretty  little  ipedes, 
perhipa  the  prettieat  of  the  genus.  [Jacchus.]  The  head  ia  small 
niidrouDd,  tbe  face  and  hands  of  a  deep  fiesh-colour;  indeed  the  face 
and  tut  are  of  so  lively  a  vermilion,  that  tbe  animal,  w^en  in  full 
health,  li>oks  ahnost  as  if  it  bad  been  punted  with  that  colour.  The 
bodj  ia  covered  with  long  silvery.wliite  hair,  andthe  tailiaofaahiiung 
dark  cheatnut,  sometimes  almost  lilack. 
MICRASTERIAa    rDKMiDiE*.] 

MICROCLINE,  a  variety  of  Orthoclaae  from    JLrendal  in  Norway. 
It  it  ■!»  called  Amaion.Stone. 
MECRODACTYLUS.     fCiBliKa.] 
lltCROQLOSSUS.    [Pbittac[dx,J 
UICROLITE,  a  variety  of  Pyrocblore. 
VICROLOPHUB.     [iaUAHiDS.] 
UICBOPO'QON,  U.  Temminok'a  name  for  a   genua  of    Scanaorial 


WICROPTEima.  BIO 

Birda  which  hat  the  general  ttruotnn  of  .Bbmo.  Th*  gape  however 
ia  amooth.  The  first  three  quilla  only  are  graduated.  Mr.  Swijnion 
arrangea  it  under  the  £uea)ii%a,  or  Birbets,  a  anb-bmily  of  hia 
Pieida.     [Pioilial 

HICRO'PTERUS,  a  name  assigned  by  Hesan.  Quoy  and  Oaimaid  to 

genus  of  ^na<i<i(f,  remariuble  for  the  ahortnen  of  their  winga. 

Two  Epeeies  are  recorded,  namely: — If.  braeXj/pUna  (Quoy  and 
Oainuud.  OuUtaia  Paiadumica,  King,  Amu  hracliyplera.  Lath.,  Race- 
Horse  of  Cook  and  Byron,  and  Steamer-Duek  of  King),  and  M.  Palo- 
ehtmiau.  King,  which  is  smaller  in  the  body  than  the  firat,  and  ia  able 
'a  By. 

M.  braekyptatu 


of  tail,  40  inches;  of  bill,  8  Inches;  of  wing,  from 
carpel  joint  to  apex  of  second  quill-feather,  11  inches ;  of  tail,  6  inchea, 
of  tatu,  SI  inchea.    (King.) 


Baee.^UBa  or  Rttuner-SusV  (yUivplmu  braciyftiriu), 

Capbiin  Philip  Parker  King,  R.If.,  who  haa  deaoribed  both  ipeeiei, 
one  in  the  'ZooL  Journal,' and  the  second  in  the  'ZooL  Prooeedings,* 
first  fell  in  with  the  lai^r  species  at  Eagle  Bay,  beyond  Cape  San 
laidro  (Point  Shut-up  of  Byron),  in  the  Strait  of  Magilbaens.  "Here," 
writ«s  Captain  King,  "we  saw,  fur  the  first  time,  that  moit  remarkable 
bird  the  Steamer-Duck.  Before  steam.boata  were  in  geneml  use,  this 
bird  was  denominated,  from  its  swiftueu  in  akimmiog  over  the  surfaco 
of  the  vraler,  the  Race-Horae,  a  name  which  occura  frequently  in  Cook's, 
Byron'a,  and  other  voyagea  It  ia  a  gigantic  duck,  line  laigeit  I  have 
met  wittu  It  lias  the  lobated  hind  toe,  legs  placed  far  backwards, 
and  other  characteriatlas  of  the  oceanic  ducks.  The  principal  pecu- 
iiarity  of  this  bird  is  tht  ahortneis  and  remarkably  amaU  lize  of  the 
wings,  which,  not  baring  sufficient  power  to  raise  the  body,  aerie  only 
to  propel  it  along,  rather  than  through  the  water,  and  are  used  likd 
the  paddles  of  a  ateam-iesseL  Aided  by  these  and  its  strong  broad- 
webbed  feet,  it  iDDves  with  astooiahing  velocity.  It  would  not  be  an 
exaggeration  to  state  its  speed  at  from  12  to  IjS  miles  an  hour.  The 
peculiar  form  of  the  wing  and  the  abort  rigid  featbera  which  ootbt  it, 
together  with  the  power  this  bird  poadeadei  of  remaininga  considerable 
time  under  wat«r,  constitute  it  a  striking  link  between  the  genera 
Ancu  and  Aptenadgltt,  It  has  been  noticed  by  many  former  uavi- 
gatora.  Tbe  largest  we  found  measured  iO  inchea  from  tbe  extremity 
of  the  bill  to  that  of  the  tail,  and  neighed  ISlba;  but  Captain  Cook 
mentjons,  in  hia  second  voyage,  that  the  weight  of  one  was  291ba. 
It  ia  very  difBcnlt  to  kill  them,  on  account  of  their  wadneaa  and  thick 
coat  of  feathen,  which  it  impenetrable  by  anything  smaller  than 
snan-sboL  The  flavour  of  their  flesh  ia  so  strong  and  flahy,  that  at 
flrst  we  kilted  them  solely  for  apedmena.  Five  or  lix  months  however 
on  aalt  provisions  taught  many  to  think  lucb  food  palatable,  and  the 
seamen  never  lott  an  opportunity  of  eating  them.  I  have  preferred 
these  ducks  to  talt  bea(  but  more  as  a  preventive  against  scurvy  than 
from  liking  their  taat«  I  am  averse  to  altering  names,  particularly 
in  natural  history,  without  very  good  reason ;  but  in  this  oaae  I  do 
tbink  the  name  of  Steamer  much  more  appropriate  and  descriptive 
of  the  swift  paddling  motion  of  these  birdi  than  that  of  Raoe-Horee. 
I  believe,  too,  tbe  name  of  Steamer  is  now  generally  given  to  it  by 
thoae  who  have  viiited  these  regions." 

The  same  author  informs  ut  tlmt  Plcltn  vilrtuf,  whose  shell  ia 
found  attached  to  the  leaves  of  Akim  gigmteat,  together  irith  other 
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JtfoUuKO,  1b  Ihs  food  of  tiw  SteuatuvDuckB  JT.  braehnpltnu.  Mid  JV. 
Patackoaicut. 

{'  NarratiTe  of  tiiB  SuTTayiuB  Tojagea  of  H.U.9.  Adventure  uid 
Beula,'  vol.  L) 

MKropterut  come*  Tety  oear  to  Mieropltra,  OraTonfaortt'H  n&n 
a  genu*  of  Coleopteroiu  loiecta,  and  to  Microptire  of  LaciSpMe,  nho 
nws  the  term  to  deaignatfl  a  geoiu  of  Aeaiithopt*i7gioiu  Fiibts. 

HI'CROPUS  (Swuusod).  h  g«iua  of  Biidi  beloDging  to  the  famUy 
Braekyfodina,  the  first  Bub-familf  of  the  MtnJida,  according  to  '"' 
arrangement.    [Mibulidx.] 

if.  chaiaxqihalui ;  Ixot  ekalcotepkaiai,  Tenaa,  The  male  haa 
ithole  head  oovered  with  ■  sort  of  hood  of  toetallio  blach  with  violet 
r^fleutiona ;  the  neck,  the  thonldero,  the  back,  and  winga,  doll  gra;  oi 
lendooloor;  breoit  deep  gray,  vrhich  becomei  brighter  on  the  othei 
lower  parts  of  the  body ;  wings  black,  hub  the  Hoondaries  gray, 
bordered  with  whitiah  on  the  exterior  barbs ;  toil  gray,  with  a  traoR- 
verse  blaek  band,  and  tetminaled  with  a  broad  white  border.  Length 
6  inchea  i  linea.     Female  ;  Uu  lively  in  colour. 

ibita  Jars,  where  Yui  Heaaelt  found  it  in  the  wild  and  woody 


Jliavpvt  ^taletuphttmt  {oiale), 

HTCBOSCOFE,  USES  OF  THE.  There  are  few  instrumenta  that 
have  rendered  auch  important  aid  inaeieatificiearohastheUicnMaope. 
Tbo  chief  ad vanoca  that  hare  been  made  in  the  natural  hiatory  acieno 
embracing  physiology,  during  the  latter  portion  of  the  firat  half  ._ 
the  IQth  century,  have  been  effected  by  ita  agency.  The  atruoturs  of 
this  inatrument  haa  been  gradually  rendered  more  perfect  as  the 
Science  of  optics  advanced  ;  and  its  nature  and  arrangement  cau  only 
be  understood  by  the  study  of  the  principles  of  this  science.  In  the 
articlea  Light,  Link,  AcaaoMiTio  AsBaiUTlOH,  Michohetbb,  and 
MicaoscoPK,  in  the  Aars  and  Scissoes  Divis:oh  of  tbia  work,  the 
atudent  will  find  the  priuciples  and  plan  on  which  tbia  instrument  ' 
constructed  fully  elucidated.  We  purpose  here  referring  to  its  use  _ 
an  instrument  of  natural  history  and  phyaiologicsl  research,  and  of 
those  general  arrangements  and  applloationa  by  which  its  utility  can 
alone  be  fully  sacared.  It  is  not  alone  sufScient  that  a  man  possesaea 
eyes  in  order  to  obaerve  accurately,  nor  it  it  the  poBaeasion  of  a  coetly 
microscope  that  will  pnable  a  person  to  cooGrm  the  obaerrationa  of 
others  ormskediscovenea  of  hia  own.  The  uaeof  the  microsco] 
nninstructed  and  incautious  obaercers  haa  given  rise  to  many  abauid 
emra.  "  The  fruit  of  the  mulberry  has  been  mistaken  for  £atozea  ; 
ealcareooa  corpuscles  have  been  regarded  by  several  observen  as  ova, 
■nd  the  appearance  arising  from  the  presence  of  concentric  lamina 
bos  been  interpreted  to  be  the  coils  of  an  inclosed  embiyo ;  similur 
corposcles  have  also  been  r^arded  aa  nucleated  cella,  and  again  aa 
blood-corpusclea ;  minute  foesila  in  chalk  have  beea  atrung  t^ether 
with  portions  of  vegetable  tissue,  and  (perhaps)  the  aporea  of  Alga, 
to  conatitnte  different  stages  of  a  fungus  :  minute  hairs  projecting  ou 
the  Borfsce  of  a  membmne  have  been  declared  to  be  apiculie  within 
■ubjac^nt  cells;  and  quite  recently  one  writer  alates,  that  certain 
minute  bodies  which  he  haa  eiamined  are  either  blood-oorpoBcles  or 
the  aporea  of  fungi,  but  which  is  doubtful  I  while  another  recounts, 
how  by  fortunate  accident  he  discovered  that  corpuscles,  which  he 
had  regarded  at  first  aa  conaiBting  of  fal^  were  afterwards  found 
accidentally  to  connst  of  calcareous  salta  I 

"Agiin,  we  read  in  pLjaiologioal  works  of  the  yolk-cella,  and  the 
coloured  ail-globules  of  the  yolk ;  and  a  beautiful  function  of  aasimila- 
tion  has  been  attributed  to  them ;  hut  they  eiiat  only  in  the 
faoagination  of  the  authors,  who  have  regarded  the  one  as  celhi,  simply 
because  they  are  round,  and  the  other  aa  consisting  of  fat,  becaose 
they  are  hi(^y  refractive.  8Inc«  the  publication  of  Schleiden'a  aeU- 
doctiine,  alinc«t  evBrrthing  raond  haa  been  regarded  aa  a  oell;  auj 
dngle  body  within  thH,  or  where  thei«  are  seven],  the  loij^  has 
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been  regarded  ai  a  nucleus,  and  any  apot  within  the  siteAniB  L> 
been  viewed  aB  a  nucleolus.  Whereas  many  of  the  Ki-csUad  ceUi  ■• 
homogeneous  spheres,  many  of  the  nuclei  are  vaonolaa,  and  ■  trs 
nucleolus  Is  vary  rarely  found  4z«ept  in  bookiL"  t*MiCTognf<j 
Dictionary.') 

Against  Buoh  errors  aa  these  a  long-oontinued  and  earnrnl  u 
microscope  oan  alone  preserve  the  yonng  obaerrer.     They  ar 
result  of  imperfect  or  inferior  inatmmeni^  but  the  ooDBeqi 
hssty  and  imperfect  observation.    They  have  been  made  by  psxa 
uaing  tlia  moat  ooatly  inatrumeata  and  their  erronei 
Bttatad  by  those  who  have  used  the  simplest  and  ti 


In  microscopic  observationa  two  things  must  be  remembered— 
That  in  the  mioroscope,  eapecialiy  with  high  powni^  we  aee  aurfuK 
not  bodiea.  It  frequently  happens  that  in  Uioklng  upon  aurfaoev,  vf 
get  a  glauoe  into  the  depths  of  transparent  ohjects  by  cbKnging  tL 
adjustment,  without  altering  the  position  of  the  object;  it  more  □£:!] 
happeuB  however  that  in  looking  upon  such  objecto,  w«  are  unaUt  ■-- 
make  them  out  to  he  bodiea  until  we  have  changed  their  pasiuon,  sal 
aacertained  their  dimensiona  in  three  diffatent  direetiana ;  thk,  i: 
many  cases,  from  the  nature  of  the  object  itself,  ia  a  matter  of  gnai 
difBculty.  3nd,  That  we  seldom  aee  the  objects  under  the  aaaaaor/e 
in  their  natural  eanditioa ;  that  we  oonnquently  must  tska  intaoc 
aideration  the  ehauge*  which  we  ourselves  partly  prodiuis,  eithBr  n 
the  medium  in  which  the  object  is  pUoed,  or  by  the  usa  of  the  ksii- 
or  other  influences.  Long  and  thorough  practice  with  the  nucroscc^' 
secures  the  observer  &om  deoeptiona  which  arise,  not  from  any  fich 
in  the  instrument,  hut  from  a  want  of  aequaintsnca  with  the  miiT» 
cope,  and  from  a  forgetfulnass  of  the  wide  diSerenoe  between  corner 
vision  and  vision  through  a  microaoape.  Deoepttons  also  aiiae  from  i 
neglect  to  distinguish  between  the  natural  sppearaooe  of  the  objc^ 
under  obaervatioo,  and  that  which  it  Bssnmes  under  the  mierDscopc 

To  these  dlMoultJes  must  be  added  those  originating  in  Vbt  en 
itB>If,  throuf;h  the  so-oalled  '  Houchea  volantes,'  and  those  also  whj.- 
ariae  from  the  observer  beingunacquointed  with  the  appe^rsnce,  undc 
the  microeoope,  of  the  common  things  which  ara  diapened  throo^ 

such  as  small  particlea  of  dust,  Sm.     I^slj. 


the  evaporation  of  water,  or  from  the  iatenningling  of  two  fliti<k 
The  ohaerver  muat  learn  to  know  and  diatinguish  sJl  tiieee  thiap 
thoroughly,  and  then  no  further  deception  can  arise  fW>m  these  cau^tt 

The  proper  use  of  the  microeoope  is  always  the  principal  thing  u 
he  considured.  Hedwig  with  the  microscope  of  his  tim^  pnaoottd 
the  advancement  of  science  to  a  greater  extent  than  many  obeervBi 
with  incomparably  better  inatrumenta  have  d<Hi& 

In  order  to  use  the  nricrosoope  properly,  the  ohaerver  matt  Is 
skilful  in  handling  the  inatrument  and  the  objects,  and  above  til 
things,  his  mode  of  proceeding  must  be  conducted  with  accimoy  ai 
judgment,  and  he  must  ha  able  to  give  a  sufficient  reason  for  emj 
thing  that  he  does.  His  progress  in  reeearch  will  be  alow,  butrart; 
he  must  endeavour  to  obtain  objects  from  every  ponibls  aoune,  tsd 
must  examine  them  thoroughly ;  he  must  verify  lua  own  ohsenotisis 
OS  scrapulously  as  possible,  and  bo,  pragretaing  step  by  step,  he  will 
attain  the  deaired  end.  Woi^  without  method  vrill  seldom  lead  b> 
any  result;  the  finest  sectiaua  of  wood  made  only  in  one  direction, or 
in  a  wrong  direction,  do  not  lead  to  any  knowledge  of  the  wood  nnikt 
observation.  Single  observations  (of  wood,  for  instance),  iir^ulsilf 
made  from  lime  to  time,  only  show  the  oondition  of  the  wood  at  tht 
time  of  that  particular  observation,  and  throw  no  light  on  ita  oaodiliiiD 
at  an  earlier  or  later  period;  whilat  seotions  made  in  a  proper  msaoa, 
aud  well-preserved  apedmena  of  the  successive  conditions  of  the  wood, 
furnish  irrefragable  proofs,  the  one  of  the  construotion,  and  the  otha 
of  the  development  in  the  growth  of  the  wood  nndcr  observaliaa 
(Schacht  on  the  '  Microscope.') 

Before  speaking  of  the  methods  of  examining  and  preserving  hodia 
for  mtcrosoopio  observation,  it  will  be  better  to  draw  attention  to  tLs 
natural  objects,  to  the  examination  of  which  it  has  been  applied  witb 
so  much  success.  In  both  the  inorganic  and  organic  worlds  the  mtov- 
scope  is  made  subservient  to  observation.    To  speak  first  ai  inorgiaic 

'  itsncea  and  materials  not  under  the  influence  of  vital  aota[>n,il 
beeu  found  of  great  use  in  determining  the  forma  of  mimla 
crystals.  In  this  way  it  aids  the  analytical  chemiaU  In  the  eismi- 
of  the  saline  contents  of  wa(^,  if  a  small  qoantity  cf  the 
a  allowed  to  evaporate  upon  an  ordinary  glaaa  slide,  ita  contemi 
may  be  judged  of  by  the  forma  which  the  crystalline  matter*  aasuiK. 
lu  fluids  obtained  from  organio  bodies  this  plan  of  exumnation  hu 
been  lately  applied  with  the  moat  interesting  resutta.  A  aeries  of  Ihi 
most  beautiful  illustrations  of  the  microscopic  characters  exhibited  by 
crystals  obtained  by  the  evaporation  of  the  blood  and  othiT  flnidi, 
will  be  found  in  Dr.  Otto  Funke's  '  Atlaa  of  Ph;  '  '  ■  "  ~  " 
and  alto  in  the  '  Micrograpbio  Dictiooary," 

Mr,  Henfrey.  Not  ooly  are  the  natural  crystalline  ooDstitDeoti 
dissolved  up  in  liquids  thus  obtained,  hut  new  combinations  obtained 
by  the  addition  of  reagents.  This  mode  of  inquiry  is  eqnaaf 
the  excretioni  of  the  human  body,  and  is  r^wlly 
of  the  most  important '"  
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Although  dealing^^with  the  disposition  of  large  maases  of  matteri  of 
nrhich  the  earth's  surface  is  composed,  important  knowledge  is  ohtained 
yy  the  geologist  by  ezaminiog  minute  portions  of  them  with  the  aid 
>f  the  mioroscope.    It  is  by  the  aid  of  this  instrument  alone  that  the 
question  of  the  manner  in  which  an  extensive  series  of  rocks  has  been 
deposited  can  be  determined.    Many  rocks  which  present  a  homoge- 
aeous  surfaoOy  when  sections  are  made  of  them  and  placed  under  the 
microscope,  are  found  to  consiBt  of  the  remains  of  the  minutest  forms 
of  organic  beings.    [Diatomaoe JS ;  Imfu&obia.]    Whilst,  on  the  other 
band,  rocks  which,  like  the  Oolites,  present  to  the  naked  eye  the 
Bkppe&rance  of  being  composed  of  various  forms  of  oiganic  beings, 
on  close  examination  with  the  microscope  are  found  to  present  appear- 
cuices  due  to  purely  physical  causes.    Each  of  the  little  egg-hke  bodies 
Been  in  these  rocks  is  found  to  contain  a  particle  of  sand  surrounded 
by  carbouate  of  lime.     [M^QiTEaiAN  Limestokx;   Oolitio  Ststbm.] 
It  frequently  happens  that  the  fossilised  parts  of  the  higher  animals 
'which  are  left  in  the  solid  rook  are  too  small  or  shapeless  to  indicate 
the  characters  of  the  family  to  which  they  belonged;  but  by  the  aid 
of  the  microscope  this  question  can  be  determined  in  multitudes  of 
instanees.  It  has  been  found  by  the  recent  researches  of  Dr.  Carpenter 
and  others,  that  the  microscopic  characters  afforded  by  the  structure 
of  shells  are  frequently  so  dUtinct  as  to  afford  the  means  of  distin- 
guishing between  allied  species  of  MoUuscct,    This  is  a  subject  of  the 
highest  interest  to  the  geologist;  for  of  all  the  remains  of  animal  life 
those  of  the  MoUiuca,  from  the  bard  nature  of  their  shells,  are  those 
-which  are  fumiBhed  to  him  in  greatest  abundance  for  distinguishing 
the  character  of  different  strata,  and  determining  their  relative  age. 
Amongst  the  vertebrate  animals,  next  to  the  teeth,  the  bones  are  the 
parts  which  are  most  frequently  left  in  rocks.    When  the  form  of  the 
bone  is  no  guides  its  microscopic  structure  will  determine  the  family 
to  which  it  belongs.    The  forms  presented  b]^  the  lacunn,  or  bone>cellis 
[Bone],,  which  are  only  visible  by  the  aid  of  the  microscope,  are  found 
to  differ  so  much  in  fish,  reptiles,  birds,  and  mammals,  as  to  afford  the 
means  of  distinguishing  each  dasa    The  teeth  are  only  modified  bone, 
and  although  they  present  most  frequently  a  veiy  definite  external 
form,  and  are  usually  better  preserved  than  any  other  part  of  an 
animal  body,  they  afford  still  more  definite  characters  by  the  modifi- 
cations of  the  internal  poHions  of  their  structure.    It  is  thus  that  the 
internal  structure  of  the  tooth  presents  a  better  character  than  any 
other  part  of  its  structure  in  the  gigantic  extinct  frog,  the  Zabp' 
rinthodon.    [Amphibia.] 

Among  the  earlier  fishes  which  inhabited  the  seas  of  the  earth  were 
principally  those  which  have  a  cartilaginous  skeleton ;  but  with  this 
perishable  skeleton  they  wera  endowed  with  hard  scales,  which  have 
resisted  all  decomposing  agencies,  and  these  scales,  frequently  scattered, 
are  the  only  record  of  their  existence.  From  microscopic  examination 
of  the  structure  of  these  scales,  Professor  Williamson  has  shown  that 
the  species  of  those  fishes  c&n  be  detected. 

Numerous  are  the  forms  of  Zoophyta^  Polyzoa,  and  Bchinodennata 
that  have  left  remains  in  the  strata  of  the  earth  which  the  naked  eye 
can  by  no  means  distinguish,  but  whose  differences  are  immediately 
revealed  when  sections  of  their  fossilised  remains  are  placed  under 
the  microscope.  Examples  of  these  will  be  found  in  the  second 
Tolume  of  Professor  Quekett's  '  Lectures  on  Histology.' 

We  pass  from  this  glance  at  the  use  of  the  microscope  to  the 
chemist  and  geologist,  to  point  out  its  value  in  researches  connected 
with  living  oiganised  beings.  We  begin  with  planta  It  is  in  the 
vegetable  structure  that  the  ultimate  cells,  of  which  all  organised 
beings  are  composed,  are  most  easily  discerned.  The  earliest  micro- 
Bcopio  observers  were  aware  of  this.  It  was  left  however  for  Schleiden 
to  perceive  the  full  significance  of  this  fact  in  1838,  when  he  drew 
attention  to  the  cytoblast  as  the  source  of  the  growth  and  liftf  of  the 
cell  [Cblls.]  He  was  followed  by  Schwann,  who  pointed  out  that 
the  cell  was  of  equal  importance  in  the  animal  as  the  vegetable  king- 
dom. The  ultimate  cell  of  the  plant  or  animal  is  only  visible  by  the 
aid  uf  the  microscope ;  hence  whatever  importance  ia  attached  to  the 
discovery  of  cells  and  the  formation  of  tissues  by  their  agency  is  due 
to  the  use  of  the  microscope. 

The  unceasing  labours  of  microscopic  observers  during  the  last 
quarter  of  a  century  have  developed  a  new  branch  of  science  called 
histology  [Histoloot],  which  embraces  a  knowledge  of  the  ultimate 
structure  of  the  tissues  of  which  all  parts  of  plants  and  animals  are 
composed. 

One  of  the  most  interesting  facts  connected  with  the  history  of  the 
microscope  is  the  discovery  of  the  existence  of  minute  animals  and 
plants,  inhabiting  more  especially  water,  and  which  are  perfectly 
invisible  to  the  ns^ed  eye.  The  earliest  observations  on  these  minute 
beings  were  made  by  Leeuwenhoek  in  the  middle  of  the  17th  century; 
but  it  was  left  for  Ehrenberg,  during  the  present  century,  to  make 
known  to  its  full  extent  the  immense  variety  of  forms  assumed  by 
thede  microscopic  beings.  [Diatohacka  ;  Dsbkidiea  ;  Infusoria.] 
Since  the  publication  of  the  '  Inf  usionsthierchen,'  these  minute  organ- 
isins  have  been  n  source  of  increasing  interest  to  microscopic  observers. 
Representing  the  entire  animal  or  plant  in  its  simplest  form,  the 
observations  of  their  growth,  structure,  and  functions  have  thrown 
light  on  some  of  the  most  complicated  problems  of  animal  and 
vegetable  physiology.  Small  as  they  are,  they  make  up  for  want  of 
lize  by  the  prodigious  numbers  in  which  they  occur,  and  the  important 


funptions  they  seem  to  perform  in  the  universe.    The  unyeiling  this 
world  of  life  is  entirely  due  to  the  agency  of  the  microscope. 

It  is  not  however  alone  in  revealing  the  minute  structure  of  plants 
and  animals,  as  the  existence  of  oiganic  beings  of  minute  size,  that 
the  naturalist  and  physiologist  are  indebted  to  the  microscope.  By 
its  aid  they  have  been  enabled  to  investigate  the  functions  performed 
by  cells.  If  the  tissues  of  plants  and  animals  are  built  up  of  cells  it 
was  a  natural  inference  that  these  cells  performed  an  important  part 
in  the  functions  of  these  tissues.  It  was  soon  found  that  the  animal 
and  plant  increased  in  size  by  the  multiplication  of  these  cells ;  that 
the  tissues  were  renewed  by  tiieir  agency ;  that  the  function  of  secretion 
was  performed  by  them ;  in  short,  that  it  was  by  the  aggregate  of  their 
functions  that  plants  and  animaie  lived.  Hence  the  cell  theory,  or  cell 
doctrine,  has  been  to  the  explanation  of  the  phenomena  of  living 
beings  what  the  law  of  gravitation  was  to  the  phenomena  of  the 
physical  universe.  Till  the  application  of  the  microscope  the  myste- 
rious function  by  which  new  beings  in  plants  and  animals  were 
produced  was  only  imperfectly  apprehended ;  but  since  its  extended 
employment  the  laws  which  rogulate  this  process  have  become  per- 
fectly obvious,  and  but  little  remains  to  complete  our  knowledge  of 
the  subject    [Kefboduction  in  Plants  and  Animau.^ 

Having  pointed  out  the  objects  of  the  use  of  the  microscope,  we 
now  proceed  to  give  some  general  directions  for  examinmg  them.  In 
giving  these  directions  we  shall  follow  Dr.  Schacht,  whose  work  on  the 
microscope  has  been  translated  into  English  by  Mr.  Cunrey. 

One  of  the  principal  requisites  for  microscopical  investigation, 
besides  a  good  instrument,  is  a  proper  supply  of  light  When  the 
position  and  nature  of  the  apartment  can  be  selected  at  plessure,  a 
room  should  be  chosen  having  windows  facing  the  west  or  the  north, 
or,  what  is  better,  a  room  with  windows  towards  both  those  quarters  of 
the  heavena  The  windows  must  be  as  high  as  possible,  since  the 
light  received  from  the  horizon  is  the  most  favourable;  light  reflected 
from  a  white  wall,  or  the  light  of  white  clouds,  is  often  very 
advantageous.  The  light  of  scudding  clouds  fatigues  the  eye  by  the 
rapid  change  in  the  intensity  of  the  light,  besides  rendering  necessary 
a  continual  change  in  the  position  of  the  minor.  No  oixlinary  observa- 
tion is  possible  in  direct  sunlight;  this  light  is,  in  the  first  place,  far 
too  dazzling  for  the  eye  to  bear;  and,  in  the  second  plaoe,  it  causes 
appearances  which  give  rise  to  the  grossest  deceptions.  In  working 
with  the  microscope  in  the  forenoon  and  in  the  middle  of  the  day,a 
room  lying  to  the  east  or  to  the  south  must  therefore  be  avoided :  by 
means  of  white  blinds,  or  curtains,  the  inconvenience  may,  to  a  certain 
extent  be  avoided. 

Many  objects  ai-e  seen  very  beautifully  by  lamp-light^  but  this  light 
is  far  more  glaring  than  daylight  When  the  light  is  made  to  pass 
through  blue  glass  before  reaching  the  mirror,  it  bears  a  greater 
resemblance  to  daylight,  and  is  pleasanter  to  the  eye.  A  piece  of 
white  ground-glass,  fastened  in  a  wooden  frame,  and  placed  before  the 
lamp,  will  have  the  same  effect  By  regulating  the  light  of  the  lamp 
in  this  manner,  objects  already  prepared  may  be  shown  very  well  by 
night,  but  it  is  hardly  possible  to  make  fine  preparations  with  such 
an  illumination ;  for  exact  observation,  therefore,  the  day-time  only 
must  be  selected.  In  order  to  intercept  the  light  of  the  horizon  by 
means  of  the  mirror,  the  latter  is  placed  at  least  three  feet  from  the 
window,  the  microscope  is  turned  with  the  mirror  towards  the  light, 
and  the  whole  instrument,  but  especially  the  mirror,  is  placed  in 
different  positions  whilst  the  observer  looks  through  the  eye-glass; 
the  light  is,  in  fact,  sought  after :  when  the  field  of  view  appears 
clearest  and  brightest,  the  object  which  is  to  be  observed  is  pushed 
under  the  microscope. 

When  it  is  wished  to  examine  opaque  objects  with  incident  or 
reflected  light,  the  microscope  may  often  be  advantageonsly  brought 
nearer  to  the  window.  Smce  for  this  kind  of  illumination  a  much 
larger  quantity  of  light  is  necessary,  direct  sunlight  is  sometimes 
desirable;  in  the  absence  of  this,  Uie  oondensing  lens  is  used,  by 
means  of  which  the  greatest  possible  quantity  of  light  is  concentrated 
upon  the  object  In  this  kind  of  illumination,  the  access  of  light 
from  below,  which  would  interfere  with  the  observation,  is  prevented 
by  closing  the  diaphragm.  For  objects  which  are  altogether  opaque,  a 
background  which  is  white,  but  not  glittering,  is  often  advantageous. 

The  table  at  which  microscopical  observations  are  undertaken  must 
be  sufficiently  large,  and  very  firm ;  it  must  be  so  arranged  that  all 
the  apparatus  which  is  ever  wanted  shall  be  at  hand.  Much  time  is 
spared  by  attention  to  this,  and  in  microscopical  investigations  time 
passes  only  too  quickly;  moreover,  in  a  very  confined  space  it  is 
impossible  to  make  effectual  preparations  with  the  simple  microscope. 
Every  object  intended  for  investigation  should  be  examined  in  we 
first  instimce  with  a  low  magnifying  power,  since  by  that  means  a  far 
larger  portion  of  the  object  is  seen,  and  thus  a  better  impression  with 
regard  to  the  whole  is  obtained.  Should  the  light  be  too  strong,  the 
plane  mirror  may  be  used  instead  of  the  concave  one.  When  the 
observer  has  gained  as  much  information  as  he  can  with  Ihe  low- 
msgnifying  power,  for  instance,  one  of  50  diameters,  or,  in  some 
cases,  even  a  less  magnifying  power,  the  object-glass  is  changed  for  a 
more  powerful  one;  When  the  most  powerful  object^lass  has  beeu 
used,  and  a  still  stronger  magnifying  power  is  found  desirable,  then  a 
stronger  eye-glass  is  taken.  As  a  general  rule,  the  eye-glass  of  lowest 
power  should  be  used,  and,  if  neoesBary,  the  magnifying  power  sboohf 
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be  incrcaaed  by  ]iaaaiug  from  the  object-glasses  of  lower  power  to 
those  of  higher  power ;  but,  nevertheless,  for  seeing  with  convenience^ 
•nd  especdally  for  drawing,  the  use  of  a  powerful  eyeglass  is  often 
not  without  advantage.  As  long  as  the  magnifying  power  can  be 
increased  by  means  of  an  object-glass,  recourse  should  never  be  had 
to  the  eye-glass,  since  both  the  light  and  the  sharpness  of  outline  of 
the  image  are  necessarily  diminished  by  the  use  of  a  powerful  eye- 
glass, which  is  not  the  case  in  using  a  more  powerful  object-glass. 

In  some  cases,  it  is  a  good  plan  to  shade  with  the  left  hand,  the 
eye  which  looks  into  the  microscope.  When  an  object  is  thin  enough 
to  be  seen  with  transmitted  light,  it  is  first  illuminated  with  light 
tnmsmitted  directly,  and  is  examined  with  different,  and  gradually 
increasing,  magnifying  powers ;  should'any  details  of  the  image  remain 
undefined,  obliquely  tnuumitted  light  is  used,  which  is  insinuated 
into  ail  the  different  comers  of  the  object  In  some  microscopes  this 
id  attained  by  turning  the  stage  round  its  axis ;  where  this  arraoge- 
ment  is  wanting,  the  position  of  the  object  must  be  changed  by  moving 
it  with  tbe  hand.  Lines  always  stand  out  most  clearly  when  oblique 
light  falls  upon  them  at  a  right  angle :  where,  therefore,  a  line  is  sus- 
pected to  exist,  or  is  only  dimly  seen,  particular  atteution  must  be 
paid  to  this  circumstance.  In  submitting  objects  to  incident  light,  the 
same  rule  generally  holds  good,  and  particular  care  must  be  ti^en,  by 
turning  either  the  sta^e  or  the  object  itself,  to  concentrate  the  light 
in  all  possible  directions  upon  the  object  Object-glasses  of  very 
high  power  cannot  be  used  with  incident  light,  inasmuch  as  the 
shortneas  of  their  focal  length  prevents  the  light  from  falling  on  the 
object ;  in  this  case  recourse  must  be  had  to  less  power  object-glasses, 
and  more  powerful  eye-glasses.  As  a  general  rule,  low-magnifying 
powei-s  are  sufiBcient  when  incident  light  is  used. 

Objects  are  frequently  examined  by  polarised  light.  In  order  to 
effect  this  an  instrument  called  a  polariscope  is  emploved.  That  most 
frequently  used  is  the  arrangement  proposed  by  Mr.  NichoL  It 
consists  of  two  prisms  of  IceUmd  spar,  one  of  which  is  fitted  beneath 
the  stage,  the  other  is  attached  to  the  eye-piece.  Tourmaline  is  also 
used  for  the  same  purpose.  Large  crystals  of  iodide  of  quinine  have 
also  been  shown  by  Dr,  Herapath  to  be  applicable  in  polarising  light 
for  the  microscope.  (*  Quarterly  Journal  of  Microscopical  Saence,' 
voL  iL)  By  the  use  of  polarised  light  objects  frequently  exhibit 
their  structure  in  a  more  perfect  manner.  Yarious  objects,  especially 
crvstals  of  a  spherical  or  oval  form,  exhibit  a  beautiful  variety  of 
colour  in  this  way.  In  some  cases  it  may  be  made  the  means  of 
testing  the  nature  of  an  object 

In  most  instaftices,  objects  are  examined  under  water :  it  is  but 
seldom,  as,  for  instance,  in  examining  pollen  or  spores,  that  it  is  neces- 
sary to  observe  them  in  different  media,  and  also  when  dry.  In  the 
case  of  incident  light,  water  often  operates  injuriously,  especially  when 
the  object  is  not  quite  covered  by  it :  it  is  therefore  adyisable,  for 
certain  particular  objects,  as,  for  instance,  the  embryoes  of  grasses,  to 
observe  them  first  without  water,  and  afterwards  under  water;  by 
placing  them  under  a  cover,  and  adding  water  with  a  camel's-hair 
brush,  the  object  is  generally  sufficiently  and  fully  immersed.  When 
low-magnifying  powers  are  used,  it  is  not  necessary  that  the  objects 
should  De  placed  under  a  glass  cover,  in  fact  in  many  cases  where  it 
is  wished  to  have  the  power  of  turning  the  object  roand,  or  when  it  is 
thought  that  the  object  may  be  improved  by  any  additional  cutting 
or  preparation,  it  is  very  advantageous  not  to  cover  it ;  when  object- 
glasses  of  very  high  power  are  used,  the  focal  distance  is  so  short,  that 
in  order  to  prevent  striking  the  lens  against  the  object,  or  dipping  it 
in  the  fluid  upon  the  object  plate,  it  is  necessary  to  make  use  of  glass 
covers.  When  these  are  used,  the  fluid  in  which  the  object  lies  fre- 
quently becomes  lessened  by  evaporation  during  the  observation,  in 
which  case  a  fresh  drop  is  added  at  the  edge  of  the  glass  cover  by 
means  of  a  glass  rod,  or  a  dean  camel's-hair  brush,  which  may  be  used 
when  it  is  wished  to  add  a  solution  of  iodine,  or  of  chloride  of  cine  and 
iodine,  to  objects  which  are  already  immersed  in  water. 

When  any  chemical  re-agents  are  used,  whether  iodine,  caustic 
potash,  or  an  acid,  the  object  should  always  be  covered  with  a  thin  plate 
of  glass ;  in  using  volatile  acids,  such  as  nitric  acid  and  hydrohloric 
acid,  too  much  care  cannot  be  taken.  The  vapour  of  sulphuretted 
hydrogen  has  a  very  injurious  effect  upon  flint  glass»  which  is  used  by 
some  opticians  for  the  under  side  of  the  object-^ass. 

When  the  microscope  is  in  daily  use,  it  is  a  good  plan  to  keep  it 
under  a  high  bell-glass,  or  an  ornament  shade. 

The  greatest  cleanliness  and  accuracy  are  indispensable  for  micros- 
copical investigations :  it  must  be  laid  down  as  a  rule  always  to  use 
the  cleanest  water,  in  the  cleanest  vessels,  for  moistening  the  slides. 
Even  with  this  precaution  it  is  impossible  entirely  to  protect  the 
object  from  becoming  soiled  with  particles  of  dust  Extraneous 
thiugis  of  this  kind  inll  not  easily  deceive  a  practised  observer ;  a 
beginner  however  may  be  easily  imaled  by  them.  Water  which  has 
been  left  standing  should  never  be  used,  since  it  too  frequently  con- 
tains the  inferior  sorts  of  animals  and  plants;  and  when  different 
objects  are  examined  one  after  another,  fresh  water  should  be  taken 
for  every  new  object  in  order  that  no  particles  of  the  objects  which 
have  been  previously  examined  may  be  mixed  with  the  water  upon 
the  slide.  Many  errors  may  be  traced  to  a  neglect  of  small  precautions 
of  this  sort 

In  order  to  be  Mb  to  recognise  extraneous  objects  as  sunh,  it  is 


advisable  to  gain  an  acquaintance  with  those  things  which,  notvxtb- 
standing  all  precautions,  cannot  always  be  avoided.  To  this  dbm  cf 
things  belong— Ist,  Air-bubbles,  which,  with  tzmnsmitted  light,  g»e?- 
ally  appear  in  the  form  of  circles  of  liu^r  or  smaller  diameter,  vhl 
a  dark,  black-looking  rim  :  with  incident  light,  on  the  oontrair,  th«: 
rim  appears  of  a  white  colour.  When  the  object  is  under  a  gUs 
cover  and  in  contact  with  it,  the  laiger  air-bubbles  frequently  assoa? 
a  very  irregular  shape ;  the  above-mentioned  optical  faoi  is  genenllr 
however  by  far  the  best  proof  of  the  prseenoe  of  air,  and  %^  it  ti^ 
presence  of  air  may  be  detected  both  in  and  between  the  celb  cf 
plants.  2nd,  Colourless  or  coloured  fibres  of  paper,  or  of  lioe. 
woollen,  or  silk-textures,  left  behind  upon  the  object-glasses,  from  t^j: 
doths  with  which  they  have  been  cleaned,  and  also  the  hairs  wkkt 
have  been  detached  from  the  brush.  3rd,  Granular  parttdes  of  6z-\ 
of  irregular  shape,  which  are  frequently  coloured,  and  are  probablr 
produced  by  the  decay  of  organised  bodies.  If  it  is  wished  to  exaiL3§ 
plants,  or  parts  of  plants,  which  grow  either  in  or  upon  the  eanii. 
or  in  water,  great  attention  must  be  paid  to  the  many  organised  bod» 
which  are  likely  to  be  met  with :  pains  must  be  taken  by  careful  ob^» 
vation  to  become  acquainted  wiUi  the  lower  forms  of  animsli  ui 
plants :  it  is  necessary,  for  instance,  to  be  able  to  dietingni^  tbe 
common  forms  of  InfuBoriOf  both  those  which  are  provided  v^ 
siliceous  coatings,  and  those  that  are  not ;  also  with  the  yeast  plww 
the  different  forms  of  mould,  the  OteilUUoria,  and  such  like  things  2 
order  to  be  able  to  separate  them  from  the  perticular  object  waae 
consideration. 

The  epithelial  cells  of  the  mucous  membrane  of  the  mouth  are  als? 
objects  which  may  deceive  the  obeerver.  They  occur  when  the  broi^ 
is  drawn  through  the  mouth  previously  to  bringing  an  object  npoe 
the  object-plate.  It  is  advisable  never  to  pass  the  brush  through  the 
mouth.  When  in  cutting  small  objects,  the  latter  are  held  b«;tireec 
the  thumb  and  forefinger,  or  upon  the  forefinger  alone,  it  often  happea* 
that  small  fragments  of  the  skin  of  the  finger  are  cut  oflT  at  the  sasd 
time.  The  ol«erver  must  learn  to  distinguish  these  fragments,  aa  vdl 
as  the  small  pieces  of  cork  which  he  will  meet  with  in  aectiona  nude 
between  that  substance. 

Appearances  of  motion,  dther  usual  or  aoddental,  may  also  give  nx 
to  mistakes,  and  these  must  therefore  be  learnt.  Molecular  mottoo  k 
peculiar  to  all  very  small  bodies,  contained  in  a  thin  fluid  medium ;  ii 
consists  of  a  somewhat  trembling  motion  of  these  small  bodies ;  it » 
frequently  seen  in  the  interior  of  pollen  grains ;  it  nwy  be  obeerred 
still  better  in  certain  fluids,  for  instance  milk,  when  a  small  quantrtj 
is  mixed  with  water,  and  placed  under  the  microscope,  with  a  magni- 
fying power  of  from  200  to  400  diameters.  When  aoquaintance  '» 
once  made  with  this  phenomenon  no  fiuther  deception  oan  be  caosed 
by  it  The  same  result  follows  from  accidental  currents  upon  tbe 
object-plate,  whidi  may  take  place  either  by  evaporation  or  bj  tbe 
mingling  of  two  fluids  of  unequal  specific  gravity,  or  by  the  dissdring 
of  any  salt  existing  in  the  fluid. 

Observations  are  made  less  frequently  with  refleoted  than  wiUi 
transmitted  light,  but  since  the  latter  can  only  be  used  for  very  thia 
objects,  the  prindpal  point  to  be  attended  to  in  dealing  with  opaqoe 
objects,  is  to  make  such  an  arrangement  of  them,  as  to  enable  Um 
observer  clearly  to  make  out  their  details.  The  manner  in  which  the 
object  is  divided  must  be  regulated  and  altered  according  to  tLs 
nature  of  the  object  itself,  and  the  information  which  it  is  wished,  br 
the  help  of  the  microscope,  to  obtain  respecting  it  Firm  homcR;«- 
neoas  textures,  such  as  wood,  must  be  treated  quite  differently  ^a 
delicate  objects  composed  of  different  organs,  such  as  buds  a&i 
blossoms;  in  the  case  of  wood  it  is  suf&dent  to  take  as  thin  a  slice  ts 
possible,  cut  in  a  certain  fixed  direction ;  in  the  case  of  bud^  md-i 
blossoms,  attention  must  be  paid  not  only  to  the  direction,  but  also. 
particularly,  to  the  point  at  which  the  section  is  made;  it  is  necessArr 
to  exhibit  an  accurate  longitudinal  section  through  the  middle  of  iht 
whole  bud  or  blossom,  and  an  equally  accurate  transverse  section  m&si 
at  different  heights,  in  order  to  ascertain  the  arrangement  of  iin 
organs  with  respect  to  one  another;  moreover,  the  different  parts  of 
the  organs  must  be  separated  and  examined  by  themsdves;  in  eseei 
like  this,  and  especially  in  inquiries  connected  with  the  development 
of  plants,  a  dissecting  microscope  is  necessary.  The  same  remvki 
apply  to  hard  and  soft  animd  tinuee. 

Succulent  or  spongy  tissues  have  generally  huge  odls ;  it  ii  not 
necessaiy  therefore  to  have  thin  sections  of  such  tiasueSy  vriiich  are 
always  dif&cult  to  make.  Delicate  animal  tissues  may  advantageously 
be  placed  in  spirit  or  pyroligneous  acid  for  some  days,  provided  it  if 
not  necessary  that  the  tissues  should  be  examined  wldlst  treth ;  but 
there  is  littie  advantage  to  be  derived  from  treating  botanical  objecti 
in  that  manner.  It  is  a  good  plan  however,  in.  many  caaea,  to  satonte 
delicate  portions  of  animals  and  vegetables  with  thick  gum-mucilsgi^ 
and  to  let  them  dry  slowly  in  the  air. 

In  dissecting,  different  methods  must  be  adopted,  according  to  tb« 
magnitude  of  the  different  objects ;  objects  of  lai^ge  siae  may  be  held 
with  the  left  hand,  or  with  the  thumb  and  forefinger  of  that  haod; 
very  small  or  veiy  thin  objects,  such  as  the  stems  of  mosses,  tiua 
twigs  and  roots,  leaves,  small  seeds,  and  such-like  thuigai,  may  be 
placed  between  two  pieces  of  cork,  and  thin  dices  of  the  object  cot 
by  means  of  a  sharp  knife  or  nuEor. 

Observations  are  sometimes  disagreeably  impeded  by  the  preseoot 
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of  air,  which  heoomea  aooumidated  in  the  haiiy  parte  of  plaate,  in  the 
interoelluhir  cannls,  in  the  reeiels,  and  in  wood;  it  is  beat  remoyed  bv 
placins  the  object  for  a  few  minutes  in  a  flmall  watch-glan  filled  with 
alcohol;  when  taken  out  of  the  aloohol  it  must  be  put  into  water,  and 
then  transferred  to  the  slide.  When  it  is  wished  to  examine  the  cell 
contents,  in  which  the  changes  are  generally  produced  by  the  operation 
of  alcohol,  the  removal  of  the  air  may  be  advantageously  effected  bv 
the  use  of  the  oompressorium,  which  is  permitted  to  operate  conti- 
nuously upon  the  object,  whilst  the  observer  looks  into  the  microsoope. 
lu  the  absence  of  a  oompressorium,  the  fingers  may  be  lightly  pressed 
against  the  glass  cover. 

For  transferring  objects  from  one  fluid  into  another  a  very  fine 
earners-hair  brush  should  be  employed;  needles  and  other  sharp 
instruments  should  never  be  used  for  this  purpose,  since  the  object 
may  be  easily  injured  by  them.  When  the  object  is  very  small  it 
ivill  be  more  easily  found  if  the  watch  glass  is  placed  upon  a  dark 
back-ground. 

The  microscope  only  affords  a  view  of  one  surface  of  an  object ; 
when,  therefore,  bodies  are  subjected  to  examination,  it  is  not  sufficient 
for  a  correct  understanding  of  them  to  examine  one  side  only;  a 
transverse  section  and  a  longitudinal  section,  and,  in  fact^  frequently 
many  longitudinal  sections  in  different  determinate  directions,  must 
be  carefully  examined  and  compared  with  one  another  before  the 
observer  can  be  satisfied  that  he  has  made  out  the  construction  of  the 
body  under  observation.  That  which  in  objecte  of  large  size  is 
attained  by  the  help  of  the  knife,  is  effected,  in  the  case  of  very 
email  opaque  objects,  by  examining  them  on  different  sides.  In 
examining  small  bodies  which  are  yery  transparent,  as,  for  instance, 
the  ovules  of  OrchidecB,  or  grains  of  pollen  or  starch,  the  adjustment 
of  the  miscroscope  is  varied  from  time  to  time,  by  which  means  the 
upper  side  of  the  object  is  first  brought  into  the  focus,  then  the 
middle  (which  may  be  called  an  optical  section,  transverse  or  longitu- 
dinal, as  the  case  may  be),  and,  lastly,  the  under^de.  The  more 
perfect  the  object-glass  the  more  exact  is  the  focal  plane,  and  the  more 
sensitive  is  the  instrument  to  any  small  alteration'  of  the  focus,  on 
which  account  the  observer  should  always  keep  his  hand  upon  the 
fine-adjusted  screw  whiUt  he  is  employed  upon  observations  requiring 
much  accuracy.  The  sensitiveness  above  mentioned  increases,  in 
good  instruments,  in  proportion  to  the  magnifying  power,  and  also 
with  the  angle  of  the  aperture  of  the  glass. 

The  accurate  adjustment  of  an  object  is  judged  of  by  the  sharpness 
of  delineation  of  the  image.  The  adjustment  is  more  accurate  in  pro- 
portion to  the  delicacy  and  sharpness  of  the  lines  seen  upon  small 
objects,  and  also  in  proportion  to  the  finenescr  and  deamess  of  the 
outline,  which  should  be  soft,  but  well-defined.  The  scales  of  the 
JBipparehia  Janira,  a  common  brown  Butterfly,  are  well  adapted 
for  enabling  a  person  to  judge  of  the  accuracy  of  an  adjustment;  the 
smallest  change  of  focus  causes  transverse  stnro  to  disappear. 

In  examining  small  round  bodies,  such  as  pollen-grains,  the  position 
of  the  objects  £ould  be  changed,  by  gently  pushing  the  glass-cover  so 
as  to  cause  the  bodies  to  roll  about ;  by  this  means  different  sides  of 
the  objects  are  seen,  and  from  the  different  images  presented  to  the 
eye  their  true  form  is  made  out 

Small  objects  should  never  be  compressed  between  two  glass  slides, 
that  being  too  rough  a  method  of  pnx^eding.  If  however  it  is  supposed 
that  anything  is  to  be  gained  by  compression,  then  it  is  advisable  to  use 
the  oompressorium,  which  is  an  instrument  consisting  of  a  mechanical 
ari'angement  by  which  the  thin  glass  ooyering  an  object  may  be  com- 
press^ at  will.  When  the  oompressorium  is  cautiously  used,  the 
observer,  by  carefully  watching  what  takes  place,  can  gain  a  knowledge 
of  the  changes  produced  by  pressure  during  the  time  the  oompressorium 
is  permitted  to  work.  In  certain  cases,  where,  for  instance,  the  question 
13  whether  a  particular  object  is  a  delicate  cell  or  a  drop  of  some 
fluid,  the  oompressorium  may  be  of  service ;  smce,  if  a  cellular  mem- 
brane be  present,  it  will  burst  and  dischaige  its  contents  as  the  pressure 
is  increased,  whereas  the  drop,  whether  it  be  oil,  liquid  resin,  or  any 
other  chemical  substance  upon  the  slide,  will  only  change  its  form. 

In  examining  any  object,  whether  animal  or  vegetable,  it  is  not 
sufficient  to  observe  the  nature,  form,  and  arrangement  of  the  cells ; 
it  is  necessary  idso  to  pay  attention  to  their  contents,  which,  in  the 
case  of  plants,  are  different  according  to  the  functions  assigned  to 
them  by  nature.  It  is  necessary,  therefore,  to  distinguish— 1st, 
Whether  a  cell  is  empty,  that  is  to  say,  whether  it  contains  air,  as  is 
the  case,  for  instance,  with  perfect  vessels  and  wood-cells;  2ndly, 
Whether  its  contents  are  fluid  with  a  solid  substance  contained  in  the 
fluid.  Another  question  which  arises  is  as  to  the  nature  of  the  fluid 
contents,  that  is,  whether  they  consist  of  a  homogeneous  fluid,  or  of 
fluids  of  different  consistenciee,  apparently  not  intermingling  with  one 
another ;  the  manner  in  which  these  fluids  are  affected  by  chemical 
I'c  agents  has  also  to  be  considered.  Lastly,  the  solid  ingredients  of 
the  cell-oontents,  and  their  physical  and  chemical  nature,  must  also  be 
attended  to.  There  are  some  substances  dissolved  in  the  juices  of  the 
cell,  such  as  sugar,  for  example,  for  which  no  certain  chemical  re-agento 
are  known.  Qum  and  dextrine  are  coagulated  by  alcohol ;  the  presence 
of  nitrogenous  substances  is  proved,  by  the  use  of  sugar  and  sulphuric 
acid,  which  produce  a  red  colour,  or  by  a  solution  of  iodine,  or  of 
chloride  of  zinc  and  iodine,  and  also  by  nitric  acid,  with  ammonia 
subsequently  added  to  it;   in  these  three  cases  an  intense  yellow 
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colour,  almost  brown,  is  produoed.  When  the  presence  of  oil  or  resin 
is  suspected,  the  object  should  be  placed  in  ether  or  pure  alcohol  for 
some  hours,  which  will  dissolye  both  oil  and  reun.  When  the  juices 
of  the  cell  hold  any  salt  in  solution,  some  re-agent  must  be  used 
which  operates  upon  the  salt.  Starch  is  detected  by  being  coloured 
blue  by  iodine.    [Starch  ;  Lionin  ;  Chlorophtle  ;  Protbih.] 

The  following  is  a  list  of  re^igents  which  it  will  be  found  convenient 
to  have  close  at  hand  in  the  examination  of  either  animal  or  vsgetable 
substances : — 

1.  Alcohol,  which  is  used  principally  for  removing  air  from  sectioiis 
of  wood  and  other  preparations,  and  as  a  means  of  dissolving  oertain 
colouring  matters,  &o.  It  coagulates  the  albuminous  teztnros  of 
animals. 

2.  Ether,  which  is  principally  used  for  dissolving  resins,  fatty  essential 
matten,  and  other  oils,  &c    This  is  also  useful  for  removing  air. 

8.  A  solution  of  caustic  potash,  which  is  used  for  the  purpose  of 
dissolving  fat,  is  alio  useful  in  certain  oases  from  its  effects  upon  the 
contente  of  cells,  and  upon  the  thickening  layers.  It  dissolves  up 
substances  of  an  tdbuminous  nature.  This  solution  often  works  better 
after  warming. 

4.  A  solution  of  iodine  (one  grain  of  iodine,  three  grains  of  iodide 
of  potassium,  one  ounce  of  distilled  water)  for  colouring  the  cell- 
membrane,  and  the  contents  of  the  celL 

5.  Concentrated  sulphuric  ad^.  This  is  principally  used  for 
examining  pollen  and  spores.  In  the  exammation  of  hairs  it  renders 
the  cells  very  distinct. 

6.  Diluted  sulphuric  add  (three  parts  of  sulphuric  add  and  one 
part  water),  for  colouring  the  cells  of  plants  which  have  been  pre- 
viously moistened  with  the  solution  of  iodine.  The  object  is 
moistened  with  the  solution  of  iodine,  which  is  then  removed  with 
a  fine  ci^mel's-hair  brush,  and  by  means  of  a  glass  rod  a  drop  of 
sulphuric  add  is  added,  and  the  object  is  then  immediately  covered 
with  a  covering-glass.  The  effect  of  the  sulphuric  add  and  iodine,  as 
well  as  that  of  the  iodised  solution  of  chloride  of  sine,  is  not  always 
the  same  over  the  whole  surface  of  an  object.  At  the  points  where 
the  mixture  is  more  concentrated,  the  colouring  is  more  intense; 
frequently  places  remain  without  any  colour.  The  colour  changes  after 
some  time ;  in  twenty-four  hours  the  blue  is  often  changed  into  red. 

The  iodised  solution  of  chloride  of  zinc  produces  generally  the 
same  blue  colour  in  cellulose  as  iodine  and  sulphuric  acid :  the  former 
is  preferable  in  many  cases,  inasmuch  as  its  effect  is  not  so  rapid,  and 
it  IB  not  injurious  to  the  cells.  Both  re-agents  should  in  many  cases 
be  employed,  and  their  effects  compared  with  one  another.  Besides 
maceration,  it  is  advisable,  in  examining  woods,  to  adopt  the  plan  of 
boiling  thin  sections  for  about  a  minute  with  a  solution  of  caustic 
potash ;  after  this  boiling,  the  wood-cells,  which  were  not  previously 
turned  blue  by  iodine  and  sulphuric  add,  become  of  a  violet  or  blue 
colour  Q^on  the  application  of  the  iodised  solution  of  chloride  of  sina 

7.  A  solution  of  chloride  of  zino,  iodine,  and  iodide  of  potassium. 
A  drop  of  this  solution  applied  to  an  object  placed  in  a  little  Mrater, 
produces  the  same  colour  as  iodine  and  sulphuric  add.  This  solution 
was  first  recommended  by  Professor  Schultz,  of  Rostock ;  it  is  more 
convenient  to  use  than  iodine  and  sulphuric  add,  and  produces  almost 
the  same  results ;  it  is,  moreover,  not  so  destructive  as  sulphuric  acid. 
The  exact  prescription  for  this  solution  is  as  follows : — Zinc  is  dissolved 
in  hydrochloric  acid ;  the  solution  is  permitted  to  evaporate,  under 
contact  with  metallic  zinc,  until  it  attains  the  thickness  of  a  syrup ; 
and  the  syrup  is  then  saturated  with  iodide  of  potassium.  The 
iodine  is  then  added,  and  the  solution,  when  it  is  necessary,  is  diluted 
with  water. 

8.  Nitric  acid,  or,  what  is  better,  chlorate  of  potash  and  nitric  acid. 
This  is  used  for  separating  cells.  The  meth(Ki  of  maceration  dis- 
covered by  Professor  Schultz,  and  which  is  much  to  be  recommended, 
is  88  follows  : — The  object  (wood,  for  instance),  is  reduced  in  size  to 
the  thickness  of  a  lucife r-match ;  it  is  then  thrown  into  a  long  and 
tolerably-wide  boiling-tube;  to  this  is  added,  in  a  little  while,  an 
equal  volume  of  chlorate  of  potash,  and  as  much  nitric  acid  as  is  at 
least  suffident  to  cover  the  wood  and  the  potssh ;  the  tub«  is  then 
warmed  over  a  spirit-lamp;  a  brisk  development  of  gas  quickly 
appears ;  the  boiling-tube  is  withdrawn  from  the  flame,  the  oxydising 
mixture  is  permitted  to  work  for  about  a  minute  and  a  half  or  three 
minutes,  and  the  whole  is  thrown  into  a  saucer  with  water :  the  small 
pieces  which  adhere  slightly  to  one  another  are  then  collected,  placed 
in  the  boiling-tube,  and  boiled  repeatedly  with  alcohol,  until  the  latter 
appears  colouriess;  they  are  then  boiled  once  more,  for  the  last  time, 
with  water.  By  the  help  of  the  simple  microscope  the  cells  are  now 
separated  from  one  another  with  a  needle,  and  selected.  The  boiling 
with  nitric  add  and  chlorate  of  potash  should  never  be  carried  on  in 
the  room  where  the  microscope  is  kept,  because  its  glasses  might  be 
injured  by  the  evaporation  which  is  developed.  Thin  sections  of 
plants,  for  instance,  of  woods  or  leaves,  are  warmed  for  half  a  minute, 
or  a  minute,  in  a  watch-glass ;  the  boiling  is  unnecessary  in  this  case ; 
the  section  is  taken  out  with  a  little  rod,  and  thrown  into  a  small 
watch-glass,  with  water.  Nitric  add  is  one  of  the  best  agents  for 
removing  animal  or  vegetable  tissues  from  silica,  as  in  the  case  of  the 
J>iatomaee(B. 

9.  Oil  of  lemons^  or  any  other  essentiAl  oil,  for  examining  pollen 
and  spores. 
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10.  A  tolerably  strong  aolation  of  muriate  of  lime  (one  part  of  dry 
muriate  of  lime,  and  throe  parts  of  dIstiUed  water)  for  preserving 
microscopic  objects.  This  is  useful  for  most  things,  even  for  delicate 
objects,  unless  they  contain  starch.  If  it  is  wished  to  preserve  an 
object  for  a  few  days  without  mounting  it  immediately,  it  is  a  very 
good  plan  to  put  a  drop  of  this  solution  upon  the  objecl^  and  to  place 
it  under  a  bell-glass  for  protection  against  dust* 

11.  Olyoerine.  This  is  also  well  adapted  for  preserving  microscopic 
objects,  and  especially  for  cells  which  contain  starch,  which  latter 
substance  continues  unchanged  by  it.  In  granules  which  exhibit 
lamination,  for  instance  in  the  potato  starch,  the  lamination  is  apt  to 
continue  invisible  for  the  first  few  hours;  after  24  hours,  however,  it 
appears  more  cleai*ly. 

12.  Copal  varnish,  or  Canada  balsam,  also  for  the  preparation  of 
microsoopio  objects ;  these  are  only  to  be  recommended  for  a  few  thin 
sections  of  wood,  such  as  fossil  woods.  They  both  make  the  object 
more  transparent  than  the  solution  of  muriate  of  lime. 

13.  A  tolerably  strong  solution  of  carbonate  of  soda  for  digesting 
peat-wood,  as  well  as  hydrochloric  acid  for  digesting  fossil  woods 
which  have  been  converted  into  carbonate  of  lime.  It  is  also  recom- 
mended for  examining  the  sweat-ducts  in  the  skin. 

14.  Acetic  acid.  This  is  very  useful  in  examining  animal  tissues. 
It  has  the  power  of  making  the  cell-wall  clearer,  whilst  the  nucleus 
becomes  darker  and  more  distinct.  It  also  diBtingmshes  phosphate 
or  carbonate  of  lime  from  oxalate  of  lime,  by  dissolving  the  two 
former,  whilst  it  has  no  action  on  the  latter. 

1 5.  Yeiy  dilute  chromic  acid.  It  is  used  for  the  purposes  of  harden- 
ing tissues.  It  is  especially  useful  in  examining  the  structure  of 
the  retina. 

16.  Ammonia  will  be  found  useful  in  the  same  cases  where  caustic 
potash  and  soda  are  employed. 

17.  Nitrate  of  baryta  is  used  as  a  test  for  sulphuric  and  phosphoric 
acids.  Sulphate  of  baryta  is  insoluble  in  acids  and  alkalies,  while 
phosphate  of  baryta  is  readily  soluble  in  adds,  but  insoluble  in 
ammonia. 

18.  Nitrate  of  silver  in  solution  is  used  as  a  test  for  chlorides  and 
phosphates.  The  white  chloride  of  silver  ii  soluble  in  ammonia,  but 
insoluble  in  nitric  acid.  The  yellow  phosphate  cf  silver  is  soluble  in 
excess  of  ammonia  and  nitric  acid. 

19.  Oxalate  of  ammonia  is  employed  as  a  test  for  lime,  an  insoluble 
oxalate  being  formed  wherever  lune  is  present* 

This  liat  of  re-agents  might  be  increased,  as  there  is  scarcely  an 
operation  performed  in  the  laboratory  that  may  not  be  repeated  on  a 
small  scale  under  the  microscope.  The  above  Ust^  however,  comprises 
those  which  will  be  found  most  useful 

In  addition  to  the  ordinary  optical  arrangements  of  the  microscope, 
certain  forms  of  accessory  apparatus  will  be  found  very  useful.  Some 
of  these  have  been  already  alluded  to,  and  th^  following  will  also  be 
found  convenient. 

1.  A  spirit  lamp,  which  may  be  made  of  brass,  tin,  or  glass,  fitted 
with  a  ground  glass  cap.  It  may  be  fitted  with  a  stand,  and  will  be 
found  useful  for  submitting  objects  to  heat.  The  objection  to  the 
employment  of  candles,  or  lamps,  is  the  black  smoke  they  produce. 

2.  A  small  warm  bath.  This  will  be  found  of  use  for  drying  objects 
previous  to  being  mounted  in  Canada  balsam. 

3.  Watch-glasses  are  useful  for  examining  substances  in  fluids  vrith 
low  powers,  as  by  this  means  a  considerable  depth  of  fluid  is  obtained 
for  observation. 

4.  Plate-glass  slides,  8  inches  long  and  1  inch  broad,  are  useful  for 
mounting  and  examining  all  kinds  of  bodies. 

.  5.  Thin-glasi^  called  cylinder-glass,  of  different  degrees  of  thick- 
ness, is  indispensable  for  placing  over  objects,  especially  those  which 
are  soft  or  fluid  when  placed  upon  a  slide. 

6.  Needles  of  various  sizes  are  used  for  making  minute  dissections. 
Small  handles  may  be  attached  to  them,  rendering  them  more  easy  to 
work.  Needles  or  pins  may  be  enaployed  for  fastening  down  minute 
organic  bodies  which  are  about  to  be  submitted  to  dissection. 

7.  Scissors  of  various  sizes  will  be  found  serviceable.  These  may 
be  obtained  of  the  suxgeon's  instrument  makers. 

8.  Knives,  scalpels,  and  razors,  for  cutting  soft  or  hard  objects,  should 
be  kept  at  hand. 

9.  A  pair  of  thin  brass  forceps  will  be  found  convenient  for  placing 
thin  glaas  on  the  slides,  as  well  as  for  placing  or  removing  objects 
from  the  slidias. 

10.  A  glass-cutter's  diamond  is  useful  for  cutting  slips  of  glass,  in 
the  making  of  cells,  and  in  writing  the  names  of  preserved  objects 
on  the  glass  slides. 

Cements  of  various  kinds  are  necessary  to  the  microscopic  observer 
who  wishes  to  preserve  the  objects  he  examines.  They  are  used 
for  making  glass  cells  to  contain  oljjects,  on  the  glass  slide,  and  for 
fixing  the  cover  after  the  preparation  has  been  placed  in  the  cell,  and 
for  other  purposes.  The  principal  cements  used  are  gold-size,  sealing- 
wax  vamiiBh,  solution  of  snell-lac,  gum,  a  Fren<^  cement  composed  of 
lime  and  Indian-rubber,  Brunswick-black,  marine-glue,  and  Canada 
balsam.  These  cements  are  most  of  them  sold  at  the  optician's 
and  directions  for  making  them  are  found  in  some  books  on  chemistiy 
and  the  microscope. 

In  order  to  preserve  preparations  for  a  length  of  time  it  is  neces- 


sary to  plaee  them  in  an  air-tight  vesseL  These  Yeaseli  are  eaUed  edls 
and  are  best  made  of  glass.  They  are  also  sold  ^here  microaoopee  are 
procured*  With  a  little  practice  however  the  microscopist  may  naaks 
his  own  cells. 

Thin  cells  may  be  made  of  various  substances.  "Rvrnt  paper  azurwen 
exceedingly  weU  in  some  oasee^  and  is  well  adapted  for  dry  prepan- 
tions.  A  thin  layer  of  white  iMd,  which,  hsa  been  allowed  to  dry, 
has  also  been  employed  for  the  same  purpose.  White  lead,  made  into 
a  thick  liquid  with  linseed-oil  and  turpentine,  has  been  reoonunended 
by  some  observers.  Various  varnishes  have  Ukewiae  been  used ;  bat 
vniere  it  is  required  to  keep  the  specimen  in  some  preoervatiTe  aolatiaa 
glass  is  the  substance  which  in  all  cases  forms  liie  best  material  for 
making  cells. 

Sometimes  preparations  are  of  such  extnme  tenuity  that  it  is  oolj 
necessary  to  place  them  on  the  slide  with  a  drop  of  some  preaervatin 
solution,  and  then  to  cover  them  with  a  square  of  thin  glaas^  the  edgai 
of  whidi  have  been  anointed  with  gold  size  or  other  appropaiaie 
cement.  The  superfluous  fluid  is  next  absorbed  with  bibuloua  paper, 
and  the  slide  allowed  to  dry  for  a  few  minutes.  A  layer  of  gold-sis 
or  other  cement  is  then  applied  round  the  edges  of  the  thin  glass  is 
order  to  fix  it  to  the  slide.  In  this  way  an  excessively  thin  oell  msj 
be  formed ;  but  preparations  mounted  in  cells  made  in  thia  maonsr 
can  seldom  be  kept  for  any  length  of  time  without  the  entcance  of 
air-bubbles.  This  arises  firom  the  outer  layers  of  the  gold-aize  diyinf 
more  rapidly  than  the  more  internal  layers.  By  the  contraction  thai 
produced  the  edges  of  the  cement  are  drawn  off  from  the  giass*  to 
which  however  it  does  not  adhere  with  great  tenacity  in  oonsequenos 
of  the  sur£soe  being  highly  polished.  It  is  therefore  alwaya  bett^  to 
make  veiy  thin  celk  of  glass  or  other  material,  which  can  be  cemented 
to  the  glass  slides  vrith  marine  glue  or  other  cement ;  or  else  to  make 
the  oell  bv  painting  the  slide  with  a  ring  of  varnish,  marine  glue,  or 
BrunswicK  black,  and  allowing  this  to  dry  thoroughly  before  U» 
preparation  is  placed  in  it.  In  this  manner  the  thinneat  oella  whidi 
can  be  required  are  readily  made. 

Perhaps  Brunswick  black  is,  for  the  purpose  just  mentioned,  tha 
best  It  is  painted  upon  a  glass  slide  with  a  fine  camelVhair  hrrah, 
and  allowed  to  dry  perfectly,  when,  if  the  cell  is  not  sufficiently  thick, 
another  layer  may  be  applied.  If  the  cell  be  required  inunediately,  k 
is  better  to  warm  the  slide  slightly  before  applying  the  ▼amiah.  If 
too  great  a  degree  of  heat  however  be  employed  the  yamiah  becomes 
hrittle  and  the  cell  unfit  for  use. 

Very  thin  cells  may  be  made  of  tin-foil.    This  may  be  easily  accom- 
plished by  cutting  with  a  pair  of  scissors  a  pieoe  of  thin  tin-foil  the 
size  of  the  cell  which  it  is  desired  to  make.    A  hole  is  cut  in  the 
centre  of  the  tin-foil  sufficiently  large  to  hold  the  preparation  whiaii 
is  to  be  preseryed,  and  the  tin-foil  is  then  attached  to  the  glass  slide 
with  marine  glueu    When  cold  the  cell  may  be  filed  x>erfiactly  flat 
with  a  very  fine  file,  or  rubbed  with  a  little  emery  upon  a  piece  of 
plate  glass,  and  the  marine  glue  should  be  afterwards  removed  from 
the  centre  with  a  little  solution  of  potash.    The  oover  may  be  fixed 
on  with  gold-size  or  varnish,  as  in  other  cases.    Thin  cells  have  also 
been  made  of  gutta  percha,  but  there  is  great  difficulty  in  fixing  the 
cell  firmly  upon  the  glass  slide.    This  however  has  been  effected  by 
some  observers ;  but  in  consequence  of  the  difficulty  it  is  a  method 
not  generally  employed.     Proparations  however  mounted  in  oeUi 
composed  entirely  of  guttapercha  keep  very  well  for  a  length  of  time. 
Cells  composed  of  very  thin  glass  are  perhaps  the  most  convenieot, 
and  will  be  found  useful  for  preserving  many  preparations.     Thej 
may  be  obtained  of  different  degrees  of  thickness,  and  are  made 
usually  bv  perforating  the  thin  cylinder  glass  wMch  is  used  for 
covering  the  cells,  or  by  grinding  sections  of  a  thick  glass  bottle  to  the 
required  tenuity.    Round  cells  of  thin  glass  are  made  as  foUowa  :— A 
great  number  of  squares  of  thin  glass  are  cemented  firmly  together 
with  marine  glue,  and  when  cold  a  hole  of  the  required  slae  ia  drilled 
through  them  alL    They  are  next  separated  from  each  other  by  heat^ 
and,  after  being  cleaned  with  potash,  may  be  fixed  on  the  glaaa  slides 
with  marine  glue  in  the  usual  way  and  kept  ready  for  use.     It  i^  a 
good  plan  to  roughen  the  surface  of  these  cells,  which  renders  the 
subsequent  entry  of  air  less  likely,  as  the  gold-size  adheres  much  more 
firmly  to  a  ground  than  to  a  polished  surface.    This  is  readily  effected 
by  rubbing  the  cell,  after  it  has  been  fixed  upon  the  glass  slide,  up  and 
down  a  narrow  hone  or  strip  of  plate  glass  on  whidh  some  moistened 
emery  powder  has  been  placed.    In  this  way  also  the  thiokneiw  of  the 
cell  may  be  reduced  if  required.    (Beale.) 

Cells  of  any  thickness  or  depth  may  be  made  for  larger  objeota,  but 
those  described  will  be  found  most  convenient. 

If  it  is  only  required  to  examine  the  character  of  a  specimen  in  a 
drv  state,  it  may  simply  be  laid  upon  a  glass  slide  and  placed  in  the 
field  of  the  microscope ;  if  however  the  substance  be  of  a  very  delicate 
structure,  or  in  a  minute  state  of  division,  it  is  better  to  place  a  piece 
of  thin  glass  over  it  in  the  usual  manner  in  order  to  protect  it. 

Dry  objects  may  be  mounted  in  a  thin  glass  cell,  or  in  a  papw  cell, 
or  if  of  extreme  tenuity  they  may  simply  be  placed  on  a  glass  slide 
and  covered  with  thin  glass,  which  should  be  fixed  to  the  former  by  a 
small  piece  of  gummed  paper  (rather  larger  than  the  g^ass  oover),  in 
the  centre  of  which  a  hole  has  been  cut  of  sufficient  i^m  to  pecmit 
the  entire  object  being  seen.  The  paper  may  of  course  be  of  uof 
colour,  or  ornamented  aooordiag  to  the  taste  of  the  operator. 
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When  objeoto  are  to  be  ezamined  by  reflected  light  they  mty  be 
placed  in  little  glav  or  eard-board  ceUs,  or  in  pill-boxesy  or  they  may 
be  put  up  in  glaas  oella.  The  preparation  ehould  be  placed  upon  a 
dark  ground,  which  may  be  efieoted  either  by  cutting  a  piece  of  dark 
blue  or  black  glased  paper  of  the  exact  siae  of  the  cell  and  placing  it 
-within ;  or  the  black  paper  may  be  fixed  on  the  posterior  surface  of 
the  elide ;  or  this  surface  may  be  corered  with  black  paint  or  black 
Tarnish. 

There  are  Tarious  methods  by  which  preparations  may  be  subjected 
to  examination,  and  preserved  as  permanent  objects  in  a  moist  state, 
and  the  di£ferent  yalue  of  the  yarious  preservative  solutions  which  are 
in  use  entirely  depends  upon  the  nature  of  the  substance  to  be 
mounted.  Distilled  water  forms  a  very  good  fluid  for  some  objects, 
while  for  the  preservation  of  most  it  is  necessary  to  immerse  them  in 
water  impregnated  with  some  antiseptic  agent,  which  is  not  volatile 
at  ordinaiy  temperatures.  Many  again  are  best  preserved  in  spirit,  or 
in  a  solution  of  some  salt.  It  is  Tery  difficult  to  lay  down  rules  which 
will  enable  the  observer  to  choose  a  preservative  fluid  for  any  particu- 
lar specimen.  A  little  experience  however  will  soon  enable  him  to 
judge  which  solution  is  best  adapted  for  the  purpoee. 

We  take  tiie- following  account  of  several  preservative  solutions 
from  Dr.  Beale's  valuable  work  on  the  Microscope : — 

Spirit  and  Water. — Mixtures  of  spirit  and  water  of  rarious  strengths 
are  required  for  preserviog  different  preparations.  In  diluting  spirit 
distilled  water  only  should  be  employed ;  for  if  common  water  be 
treated  with  spirit,  a  precipitation  of  some  of  the  salts  dissolved  in 
it  not  unfrequently  takee  place,  rendering  the  mixture  turbid  and 
unfit  for  use.  Proof  spirit  will  be  strong  enough  for  all  general  pur- 
poses, except  for  hardening  portions  of  the  brain  or  nervous  system, 
when  stronger  spirit  must  be  used.  Two  parts  of  rectified  spirit, 
about  specific  gravity  *837,  mixed  with  one  part  of  pure  water,  makes 
a  mixture  of  sp.  gr.  '915-*920,  which  contains  about  49  per  cent  of  real 
alcohol,  and  will  therefore  be  about  the  strength  of  proof  spirit.  One 
part  of  alcohol,  60  over-proof,  to  five  parts  of  water,  forms  a  mixture 
of  a  sufficient  strength  for  the  preservation  of  many  substances. 

Glycerina — ^A  solution  of  glycerine  adapted  for  preserving  many 
structures  is  prepared  by  mixing  equal  parts  of  glycerine  with  cam- 
phor water.  The  latter  prevents  the  tendency  to  nuldew.  It  may  be 
used  as  other  preservative  solutions. 

Glycerine  is  obtained  by  boiling  oU  with  litharge.  The  oleate  of 
lead  remains  as  an  insoluble  plaster,  while  the  glycerine  is  dlBsolvecL 
It  may  be  rendered  free  from  lead  by  passing  a  current  of  sulphuretted 
hydrogen  through  it;  and  the  clear  solution,  after  filtration,  may  then 
be  evaporated  to  the  consiBtence  of  a  syrup. 

Thwaites's  fluid. — ^This  fiuid  has  been  much  employed  by  Mr. 
Thwaites  for  preserving  specimens  of  Jktmiddem;  but  it  is  also  appli- 
cable to  the  preservation  of  animal  substances. 

Water 16  ounces. 

Spirits  of  Wine 1  oimce. 

Creasote,  sufficient  to  saturate  the  spirit 
Chaik,  as  much  as  may  be  necessary. 

Mix  the  creasote  and  spirit,  stir  in  the  chalk  with  the  aid  of  a  pestle 
and  mortar,  and  let  the  water  be  added  gradually.  Next  add  an  equal 
quantity  of  water  saturated  with  camphor.  Allow  the  mixture  to 
stand  for  a  few  days,  and  filter.  In  attempting  to  preserve  laige  pre- 
parations in  this  fiuid,  I  found  it  always  became  turbid,  and  therefore 
tried  several  modifications  of  it.  The  solution  next  to  be  described 
was  found  to  answer  very  satisfactorily.  Water  may  also  be  impreg- 
nated with  creasote  by  distillation.  It  should  be  remarked  that 
M.  Straus-Diirckheim  has  succeeded  in  preserving  preparations  in 
camphor-water  only. 

Solution  of  Naphtha  and  Creasote. — 

Creasote 3  drachms. 

Wood  Naphtha 6  ounces. 

Distilled  Water 64  ounces. 

Chalk,  as  much  as  may  be  necessaiy. 

Mix  first  the  naphtha  and  creasote,  then  add  as  much  prepared  chalk 
as  may  be  sufficient  to  form  a  smooth  thick  paste;  afterwards  add, 
very  gradually,  a  small  quantity  of  the  water,  which  must  be  Well 
mixed  in  a  mortar.  Add  two  or  three  small  lumps  of  camphor,  and 
allow  the  mixture  to  stand  in  a  lightly-ooyered  vessel  for  a  fortnight 
or  three  weeks,  with  occasional  stirring.  Pour  off  the  almost-clear 
supernatant  fiuid,  and  filter  it  if  necessary.  Preserve  it  in  well-corked 
or  stoppered  bottlesi 

I  have  some  laige  preparations  which  have  been  preserved  in  upwards 
of  a  pint  of  this  fluid,  for  more  than  five  years,  and  the  fiuid  is  now 
perfectly  clear  and  colourless.  Some  dissections  of  the  nervous 
systems  of  insects  have  kept  excdlently — ^the  nerves  keeping  their 
colour  wc^  and  not  becoming  at  all  brittle.  Two  or  three  morbid 
specimens  are  also  in  an  excellent  state  of  preservation ;  the  colour 
being  to  a  great  extent  preserved,  and  the  soft  character  of  the  texture 
remaining  I  have  one  preparation  motmted  in  a  large  gutta  peroha 
cell,  containing  nearly  a  ^on  of  this  fluid. 

Solution  of  Chromic  Acid. — A  solution  of  chromic  add  will  be  found 
well  adapted  for  preserving  many  microscopical  specimens.  It  is  par- 
ticularly useful  for  hardenmg  portions  of  the  nervous  system  previous 
to  cutting  thin  seotiona.    The  solution  is  prepared  by  diMolving  fu^ 


ficient  of  the  crystallised  add  in  distilled  water,  to  render  the  liquid 
of  a  pale  straw  colour. 

The  ciystalUsed  add  may  be  prepared  by  decomposing  100  measures 
of  a  saturated  solution  of  bichromate  of  potassa,  by  the  addition  of 
120  to  150  measures  of  pure  concentrated  sulphuric  acid.  As  the 
mixture  becomes  cool,  crystals  of  diromic  add  are  deposited,  which 
should  be  dried  and  well  pressed  on  a  porous  tile,  by  which  means  the 
greater  part  of  the  sulphuric  add  is  removed,  and  the  crystals  obtained 
nearly  pure. 

Preservative  (Gelatine.— 

(Gelatine •        •  1  ounce. 

Honey        .        .        .        .        .        .    •  4  ounces. 

Spirits  of  Wine i  ounce. 

Creasote 6  drops. 

Soak  the  gdatine  in  water  until  soft,  and  to  it  add  the  honey,  which 
has  been  previously  raised  to  the  boiling-poiot  in  another  vessel.  Next 
let  the  mixture  be  boiled,  and  after  it  has  cooled  somewhat  the  crea- 
sote dissolved  in  the  spirits  of  wine  is  to  be  added.  Lastly,  filter 
through  thick  fiannel  to  clarify  it  When  required  for  use,  the  bottle 
containing  the  mixture  must  be  slightly  warmed,  and  a  drop  placed 
on  the  preparation  upon  the  glass  slide,  which  should  also  be  warmed 
slightlv.  Next,  the  glass  cover,  after  having  been  breathed  upon,  is  to 
be  laid  on  with  the  usual  precautions,  and  the  edges  covered  with  a 
coating  of  the  Brunswick  black  varnish.  Care  must  be  taken  that  the 
surfisce  of  the  drop  does  not  become  dry  before  the  application  of 
the  fflass  cover;  and  the  indudon  of  aiz^bubbles  must  be  carefully 
avoided. 

Goadb/s  Solution. — 

Bay  Salt 4  ounces. 

Alum  •  .  •  •  •  •  .  2  ounces. 
Corrodve  Sublimate  •  •  •  .4  grains.  * 
Boiling  Water 4  pints. 

Mix  and  filter.  This  solution  may  for  most  purposes  be  diluted 
with  an  equal  bulk  of  water.  For  preserving  delicate  preparations  it 
should  be  even  still  more  dilute. 

Burnett's  Solution. — This  fluid  has  been  patented.  Its  preservative 
properties  appear  to  depend  upon  the  chloride  of  zina  A  strong 
solution  of  dUoride  of  sine  forms  a  rery  powerful  antiseptic,  and  also 
possesses  the  property  of  absorbing  noxious  odours,  A^c. 

Other  saline  solutiona — ^Many  other  saline  solutions  have  been 
employed  by  different  observers.  Of  these,  a  saturated  aqueous  solu- 
tion of  chloride  of  caldum,  free  from  iron,  has  been  much  recom- 
mended for  preserving  specimens  of  boi^e,  hair,  teeth,  and  other  hard 
structures,  as  well  as  many  yegetable  tissues  (Schacbt).  A  solution  of 
alum  in  the  proportion  of  1  part  of  alum  to  16  parts  of  water  has 
been  found  to  answer  pretty  well  for  some  substances.  Gannal's 
solution,  which  consists  of  1  part  of  acetate  of  alumina  dissolved  in 
10  parts  of  water;  solutions  of  common  salt  (1  part  to  5  parts  of 
water,  with  a  little  camphor),  corrosive  sublimate,  persulphate  of  iron, 
arsenious  acid,  sulphate  of  zinc,  and  solutions  of  several  other  salts, 
have  been  recommended  as  preservative  solutions,  but  their  employ- 
ment has  not  been  always  attended  with  the  most  satisfactory  results. 

Arseniuretted  hydrogen  gas  has  also  been  recommended  for  the 
preservation  of  animal  substances,  but  it  is  not  adapted  for  micros- 
oojncal  preparations. 

Canada  balsam  forms  a  most  useful  agent  for  mounting  various- 
substances  ;  and  the  structure  of  many  can  only  be  dearly  made  out 
when  they  are  examined  in  this  menstruum. 

In  this  method  of  mounting  objects  no  cells  whatever  are  requisite. 
The  balsam  should  be  pale  and  old.  The  glass  slides  must  be  warmed 
before  the  balsam  is  put  on,  and  for  this  purpose  the  glasses  may  be 
held  in  a  pair  of  wooden  forceps,  or  in  a  pair  of  common  forceps,  the 
legs  of  which  are  covered  with  cork,  and  neated  over  a  spirit-lamp,  or 
upon  a  brass-plate.  The  latter  plan  is  the  most  convenient  when 
several  preparations  are  to  be  mounted  at  the  same  time,  because 
they  may  be  arranged  in  a  row  along  >he  plate,  and  the  balsam  placed 
upon  each  dide  as  it  becomes  hot. 

The  Canada  balsam  may  be  heated  after  it  is  placed  upon  the  dide, 
in  order  to  dlow  the  air-bubbles  entangled  in  it  to  rise  to  the  surffice 
before  it  is  applied. 

The  slide  being  warm,  and  the  small  quantity  of  Canada  balsam 
suffident  to  contain  the  preparation  having  been  placed  upon  it,  it 
must  be  gently  moved  about  while  the  balsam  ia  hot  and  quite  fluid, 
until  all  the  air-bubbles  have  floated  to  Uie  surface  and  collected 
together  towards  one  spot.  A  pointed  wire  or  needle  should  then  be 
taken,  and  dl  the  bubbles  either  drawn  out  upon  the  end  of  it,  which 
may  be  readily  effected,  or  broken  by  the  wire  after  it  has  been  heated. 
In  those  cases  in  which  the  preparation  is  not  detached  from  the 
glass  slide  upon  which  it  has  been  allowed  to  dry,  it  is  only  neosssary 
to  place  the  drop  of  balsam  upon  it  and  gently  warm  it,  following 
the  usual  precautions ;  afterwaj:ds  the  thin  glsss  coyer  may  be  applied. 
When  the  preparation  has  been  dried  separately  over  the  water-bath 
and  cleaned,  it  may  be  taken  in  a  fine  pair  of.  forceps,  gently  warmed, 
and  carefully  placed  in  the  hot  and  perfectly  fluid  balBam.  After  it 
has  been  thoroughly  wetted  by  the  balsam,  and  all  adhering  air> 
bubbles  removed,  it  may  be  placed  in  the  podtion  it  is  intended  tr 
occupy.    The  thin  glass  cover,  adapted  to  the  size  of  the  preparatlo 
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having  been  previoiuly  cleaned  and  warmed,  may  then  be  taken  in  a 
pair  of  forceps,  and,  after  being  held  over  the  wann  balsam  for  a 
minute,  aJlowed  to  fall  gradually  upon  the  pre|>amtion  (beginmng  at 
one  side),  until  it  becomes  perfecUy  wetted  with  the  balsam.  The 
glass  may  now  be  slightly  pressed  in  order  to  force  out  the  superHuouB 
balsam,  and  the  preparation  allowed  to  cooL 

We  now  proceed  to  give  a  few  directions  for  the  examination  of 
particular  objects,  more  especially  animal  tissues,  as  these  of  all  others 
are  ihe  most  difficult  to  manage.  In  the  examination  of  tissues 
containing  blood-vessels,  Hucts,  or  other  tubular  organs,  it  is  frequently 
most  desirable  that  injections  should  be  made  before  they  are  sub- 
mitted to  the  microscope.  This  operation  requires  great  delicacy. 
A  Tery  small  syringe,  or  small  syringes  according  to  the  delicacy  of 
the  structure,  must  be  employed.  The  fluid,  injected  consists  of  size 
or  gelatine,  coloured  with  various  substances,  as  vermilion,  sulphuret, 
and  iodide  of  mercury,  chromate  of  lead,  indigo,  Prussian  blue,  white 
lead«  &C.,  according  to  the  oolour  wished  for. 

The  following  general  rules  for  injection  are  given  by  Dr.  Beale : — 
Great  attention  should  be  paid  to  the  deanlinen  of  all  the  instru- 
ments to  be  used  in  injecting.  The  syringe  should  always  be  kept 
scrupulously  clean  and  in  good  order,  and  the  injecting-cans  should 
be  carefully  covered,  to  prevent  the  ingress  of  dust.  Before  com- 
mencing the  operation,  plenty  of  warm  water  should  be  at  hand ;  and 
the  subject  should  be  allowed  to  soak  for  some  time  in  a  basin  of 
hot  water,  before  it  is  attempted  to  inject  it,  in  order  that  it  may  be 
thoroughly  warmed  through.  The  temperature  of  the  water  must 
vary  according  to  the  degree  to  which  the  injection  is  required  to  be 
heated :  if  size  and  vermilion  be  iised,  the  water  need  only  be  warm ; 
but  if  melted  wax  be  employed,  the  water  must  be  so  hot  that  the 
hand  can  scarcely  be  borne  on  it.  The  length  of  time  which  the 
preparation  is  allowed  to  soak  must  depend  upon  its  bulk;  and  the 
water  should  be  changed  as  soon  as  it  becomes  at  all  cooL  With 
respect  to  the  length  of  time  after  death  that  is  more  favourable  for 
this  operation,  no  absolute  rules  can  be  given.  Generally,  it  may  be 
remarked  that  we  should  not  attempt  to  inject  while  the  rigar  morti$ 
lasts.  Many  days  may  in  some  cases  with  advantage  be  ^owed  to 
elapse,  particularly  if  the  weather  is  cold,  while  in  warm  weather  we 
are  compelled  to  inject  soon  after  death.  As  a  general  rule,  the  more 
delicate  the  tissue,  and  the  thinner  the  vessels,  the  sooner  should  the 
injection  be  performed.  Many  of  the  lower  animals,  annelids,  mol- 
lusca,  ftc,  and  fishes,  should  be  injected  soon  after  death.  In  miaking 
minute  injections  of  the  brain,  only  a  short  time  should  be  allowed 
to  elapse  ifter  the  death  of  the  animal,  before  the  injection  is  com- 
menced. Injections  of  the  alimentary  canal  of  the  higher  animals 
should  be  performed  early — not  more  than  a  day  or  two  after  death. 

When  the  preparation  is  warmed  through,  we  injection  properly 
strained,  and  the  pipe  fixed  in  the  vessel,  we  may  proceed  carefully 
to  inject,  taking  care  that  the  injection  is  kept  at  a  proper  tempera- 
ture, by  allowing  it  to  remain  in  the  warm  water-bath  during  tlie 
operation. 

The  air  should  be  first  withdrawn  from  the  upper  part  of  the  vessel 
by  means  of  the  syringe,  after  which  the  stop-cooL  is  turned  off  and  left 
attached  to  the  pipe.  The  syringe  is  Uien  disconnected,  and  after  being 
washed  out  once  or  twice  with  worm  water,  is  nearly  filled  with  injection, 
which  must  be  well  stirred  up  immediately  before  it  is  taken.  The 
syringe  should  not  be  quite  filled,  in  order  that  the  air  in  the  pipe 
may  be  made  to  rise  into  the  syringe  through  the  injection,  by  the 
ascent  of  the  piston,  before  any  of  the  latter  is  forced  into  the  vessel. 
The  end  of  the  syringe  is  then  to  be  pressed  firmly  into  the  upper 
part  of  the  stop-c^ck,  with  a  slightly  screwing  movement. 

The  piston  is  now  very  gently  forced  down  by  the  thumb  until  the 
^rringe  has  been  nearly  emptied,  when  the  stop-cock  must  be  turned 
off,  and  the  syringe  refilled  with  wann  injection  as  before. 

Care  must  always  be  taken  to  keep  the  syringe  in  an  inclined 
position,  BO  that  any  air  which  may  be  in  it  may  remain  in  the  upper 
part ;  and,  for  the  same  reason,  all  the  injection  should  not  be  forced 
out,  for  fear  of  the  inclosed  air  entering  the  vessels,  in  which  case  all 
chance  of  obtaining  a  successful  injection  would  be  destroyed. 

After  a  certain  quantity  of  fluid  has  been  injected,  it  wUl  be  neces- 
sary to  use  a  greater  amount  of  force,  which,  however,  must  be 
increased  very  gradually,  and  should  only  be  sufficient  to  depre&s  the 
piston  very  slowly.  If  too  great  force  be  employed,  extravasation  will 
he  produced  before  the  capillaries  are  half  filled.  Gentle  and  very 
gradually  increased  pressure,  kept  up  for  a  considerable  time,  will 
cause  the  minute  vessels  to  become  slowly  distended  without  giving 
way  to  any  great  extent  At  the  same  time  it  must  be  borne  in  mind 
that  extravasation  frequently  occurs  at  various  points  in  a  successful 
injection ;  but  the  longer  this  event  can  be  kept  off,  the  more  likely 
are  we  to  succeed. 

In  order  to  examine  the  structure  of  many  tissues,  it  is  necessary 
to  obtain  a  section  sufficiently  thin  to  permit  the  transmission  of  the 
light  readily,  and  so  evenly  cut,  that  the  minute  structure  of  the 
tissue  may  be  submitted  to  examination  in  every  part  of  the  section. 
The  difficulty  of  making  thin  sections  of  many  textures  is  often  very 
grea^  and,  to  effect  this  object  satisfactorily,  a  Imowledge  of  certain 
mechanical  operations  becomes  necessary.  Sometimes  we  require  to 
eat  a  thin  section  of  a  soft  pulpy  textuie,  which  can  scarcely  be 
touohed  without  ii^'nring  its  delicate  structure,  and  altering  the  posi- 


tion of  its  constituents ;  while,  in  other  instances,  we  most  obkaia  a 
very  thin  tnutfpaxent  section  of  a  substance  so  hazd  tlMt  steel  tooii 
will  scarcely  scratch  it,  such  as  the  enamel  of  teeth,  foasH  teet^  ks. 

Previous  to  the  examination  of  a  tissue,  boUiag  is  fineqnoiti j  d 
service. 

For  instance,  the  fibres  of  which  the  crystalliiie  Isns  is  eompo^i 
are  best  shown  after  boiling  the  lens  in  water.  The  braoehad  mnecotar 
fibres  in  the  tongue  of  the  frog,  and  in  other  situations  msj  be  nwb 
out  very  readily  by  boiling  tiie  organ  in  water  foT'S  few  momenta,  ud 
then  tearing  up  Umall  portions  with  fine  needles.  Besatifal  seetms 
of  muscular  fibre  can  often  be  obtained  after  the  textore  has  bea 
boiled  in  water.  Various  glands  and  other  textures  often  reqniie  is 
be  boiled  some  time  in  water,  in  order  to  harden  them  sofiScieoti;  ts 
enable  us  to  cut  thin  sections;  but  in  all  oases  the  micft»co|aal 
characters  of  the  recent  texture  should  be  examined,  ss  weli  as  thct 
which  has  been  hardened  by  boiling.  Small  portions  of  tissue  can  x 
readily  boiled  in  a  test-tube  over  the  spirit-lamp. 

Not  unfrequentiy  we  wish  to  get  rid  of  the  soft  sod  more  poipr 
part  of  a  tissue,  in  order  to  subject  the  more  dense  and  fibioas  portkc 
to  exandnation.  This  object  is  usually  effisoted  by  sosking  the  tzsaoe 
in  water  for  some  little  time,  and  then  placing  it  under  a  rnmuss 
stream  of  water,  by  which  means  the  softer  portions  mre  grsduaJr 
washed  away.  Soaking  in  water  frequently  enables  us  to  tear  up  a 
tissue  very  readily  with  the  aid  of  needles,  and  thus  to  demoosfer^B 
its  structure.  Occasionally  it  is  found  necessary  to  press  the  tissue,  sad 
rub  parts  of  it  together,  before  the  soft  pulpy  portions  csa  be  got  rid  oC 
In  this  way  we  may  demonstrate  the  supporting  or  trabecular  tisaw 
of  the  spleen,  and  the  areolar  and  vascular  tissue  of  the  liver,  te. 
Thin  sections  of  Iddney,  liver,  and  other  glandular  organs,  may  be  tins 
treated  when  the  matrix  is  to  be  subjected  to  examinatioi&  separate];. 

Thin  sections  of  various  tissues  can  frequentiy  be  obtained  only  br 
first  drying  the  substance  thoroughly,  and  then  cutting  off  a  tfam 
shaving  with  a  aharp  knife.  In  thos  way  specimens  of  skin,  mooooi 
membrane,  and  many  other  tissues,  sre  often  most  sdvmatsgeoaslf 
prepared.  The  tissue  is  stretched  on  a  board  with  pins  azid  th«5 
allowed  to  dry,  when  a  very  thin  section  can  be  cut  off  and  examined 
in  Cuiada  balsam;  or  it  may  be  placed  in  water  for  a  short  time,  ia 
which  case,  when  subject  to  examination,  it  will  often  be  fonnd  to 
have  regained  its  first  appearance.  Portions  of  museolar  fifan^  ths 
tongue,  skin,  and  many  otner  tissues,  may  be  allowed  to  dry  in  this 
numner,  and  then  we  may  with  a  aharp  knife  readily  obtain  exceed- 
ingly thin  sections,  which  could  not  be  procured  in  any  other  manner. 
The  drying  may  be  effected  in  a  warm  room,  or  in  a  onxrent  of  air.  A 
high  degree  of  artificial  heat  should  be  avoided. 

When  the  inoi^ganic  portion  of  a  tissue  which  we  wish  to  examine 
is  not  altered  by  exposure  to  a  red-heat,  recourse  may  be  had  to 
ignition,  in  order  to  get  rid  of  the  aiumal  matter.  In  this  way  crystsh 
of  carbonate  and  phosphate  of  lime,  and  gn^ules  of  silioeoos  matter, 
may  be  separated  from  the  organic  material  with  which  they  were 
combined.  The  beautiful  siliceous  shells  of  the  JDiaUnnaeece  may  be 
separated  from  organic  matter  by  a  similar  process.  The  igniuoa 
should  be  performed  in  a  small  platinum  capsule,  or  upon  a  snail 
piece  of  platinum  foiL  The  carbonaceous  residue  must  be  exposed  td 
the  dull  red-heat  of  a  spirit-lamp  for  some  time,  until  only  a  pars 
white  ash  remains,  which  will  be  found  to  contain  the  objects  of  onr 
search  in  a  very  perfect  state.  If  the  siliceous  matter  only  is  wanted, 
the  ash  should  be  treated  with  strong  nitric  acid,  which  will  dissoI?e 
any  carbonate  or  phosphate.  The  insoluble  residue  may  then  be 
washed  and  dried,  and  subjected  to  microscopic  examination  while 
immersed  in  turpentine  or  Canada  balsam.  In  many  cases  this  method 
is  superior  to  that  of  boUing  in  nitric  acid  in  order  to  remove  th« 
organic  matter.  Both  processes  may  however  be  employed  where 
omy  the  siliceous  residue  is  wanted,  but  if  we  require  the  salts  of  lime 
ignition  at  a  dull  red-heat  is  alone  applicable. 

In  order  to  subject  a  portion  of  tissue  or  other  substanoe  to  exa- 
mination by  transmitted  light,  the  following  plan  is  adopted : — One 
of  the  glass  slides  is  carofuUy  cleaned,  and  the  thin  seetion  of  tiasae 
which  has  been  removed  by  the  aid  of  forceps  and  scissors,  or  a  scalpel, 
placed  in  the  centre ;  a  drop  of  clean  water  is  then  added,  and  tiie 
whole  covered  with  a  square  of  thin  glass,  also  perfectly  dean.  If 
the  under  surface  of  the  thin  glass  be  gentiy  breathed  upon  it  becomes 
wetted  more  easily.  The  substanoe  may  be  unmvelled  with  needles, 
or,  if  necessary,  any  other  operation  performed  before  covering  it  with 
the  thin  glass.  If  the  substance  be  covered  with  too  much  s&  pulpy 
matter,  it  may  be  slightiy  washed  in  water  before  being  placed  upon 
the  slide,  or  a  jet  of  water  from  the  wash^bottie  may  be  forced  npoe 
it  Thin  sections  will  require  to  be  laid  flat  upon  the  alidey  with 
the  assistance  of  needles  and  forceps. 

Hard  tissues  require  a  different  treatment.  Here  the  great  object 
is  to  make  sections  thin  enough  for  the  object  to  be  seen  by  triins> 
mitted  light 

Many  hard  substances,  such  as  nail,  horn,  and  dried  animal  texture^ 
may  be  cut  with  a  strong  sharp  knife,  or  with  a  raaor;  an  opeimtioo 
which  ia  easily  performed  by  placing  the  substance  upon  a  piece  of 
soft  deal  board,  and,  after  cutting  a  smooth  edge^  removing  a  thin 
shaving,  which  may  be  examined  dry  or  in  fluid,  or  may  be  pkesd  in 
Canada  balsam,  as  occasion  may  require^ 

Such  substances  as  bone^  ivoky,  and  fossiliaed  rock%  should  be  first 
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cut  iuto  very  thin  sections  with  the  aid  of  a  sharp  saw.    These  sectlous 

should  then  be  pared  down  to  the  necessary  fineness  upon  a  hone  or 

smooth  stone.    This  may  be  effected  in  the  following  manner : — The 

section,  after  having  been  cut  off  with  the  saw,  requires  to  be  groimd 

thin  hefore  it  can  be  subjected  to  examination.    It  may  perhaps  be 

as  much  as  the  tenth  of  an  inch  in  thickness  when  the  grinding  is 

oommenoed,  but  by  rubbing  it  for  a  short  time  upon  a  smooth  stone 

it  may  be  reduced  to  the  proper  degree  of  tenuity.    Stones  which  are 

ivell  adapted  for  this  purpose  are  the  '  Charley  Forest '  stones,  the 

Turkey  stones,  or  the  Water  of  Ayr  stones,  about  an  inch  or  more  in 

width,  and  six  inches  in  length.    Each  of  the  four  sides  should  be 

perfectly  smooth.    Other  stones,  or  even  a  piece  of  slate,  answer  also 

very  well,  and  may  be  procured  at  much  less  cost.    The  stone  is  wetted 

with  a  little  water,  and  the  section  rubbed  up  and  down  with  the 

finger,  or  with  a  piece  of  cork  or  leather. 

A  very  good  plan  also  is  to  imbed  the  section  slightly  in  a  piece 
of  warm  gutta  percha,  which  should  extend  only  a  very  short  distance 
heyond  the  edges.  This  is  to  be  rubbed  up  and  down  on  the  wet  hone, 
water  being  added  as  required,  till  the  surface  is  perfectly  smooth, 
when  the  section  is  to  be  taken  off,  turned  round,  and  ground  down 
on  the  opposite  side  until  it  is  sufficiently  thin.  The  section  may  also 
be  ground  down  expeditiously  by  rubbing  it  between  two  hones.  If 
very  thick,  it  wiU  be  better  to  reduce  it  somewhat  with  the  aid  of  a 
flat  file  before  commencing  the  grinding.  After  being  ground  to  what 
is  considered  the  proper  thimiess,  the  section  may  be  placed  in  the 
microscope,  when  numerous  dark  lines  will  be  found  all  over  the 
surfaces ;  these  must  be  removed  by  polishing.  The  deepest  of  the 
scratches  may  be  obliterated  by  rubbing  the  specimen  upon  a  very 
smooth  part  of  the  hone  quite  dry. 

Teeth  require  a  litUe  more  attention  than  other  hard  substances. 
They  should  be  first  ground  down  upon  a  lapidary's  wheel  or  upon  a 
dentist's  emery  wheel  Sections  can  also  be  readily  cut  with  a  diamond 
saw  (an  iron-wheel,  the  edge  of  which  is  covered  with  diamond  dust). 
The  thin  section  is  now  to  be  soaked  for  a  short  time  in  ether  to 
remove  the  fatty  matter,  and  then  allowed  te  dry. 

It  is  to  be  subjected  to  examination  in  the  dry  way,  moistened  with 
water,  turpentine,  or  Canada  balsam,  and  the  d^erent  appearances  in 
each  case  should  be  carefully  observed. 

The  cartilaginous  basis  is  to  be  examined  also  in  thin  sections, 
which  may  be  out  either  before  macerating  in  add,  or  subsequently. 
A  whole  tooth  placed  in  moderately  strong  acid  will  become  soft  in 
four  or  five  days,  when  thin  sections  of  different  parte  may  readily 
he  cut  with  a  sharp  knife. 

The  dentinal  tubes  may  be  isolated  from  each  other  by  longer 
maceration  in  acid,  and  afterwards  by  soaking  for  a  few  hours  in 
dilute  caustic  soda  or  potash.  It  is  better  in  this  investigation  to  cut 
the  thin  section  before  maceration  in  acid,  or  to  maceratd  the  tooth 
until  moderately  soft,  and  then  remove  a  thin  section,  which  is  to  be 
further  exposed  to  the  action  of  the  strong  acid.  A  mixture  of 
sulphuric  and  hydrochloric  acids  has  also  been  recommended. 

The  examioation  of  fluids  does  not  require  so  much  art  as  that  of 
solid  matters.  Where  it  is  wished  to  examine  the  whole  of  the  con- 
tents of  a  fluid,  all  that  is  necessary  is  to  place  a  drop  upon  a  glass 
slide  and  to  cover  it  with  a  piece  of  thin  glass.  It  frequently  happens 
however  that  it  is  the  matter  suspended  in  a  fluid  that  it  is  desirable 
to  examine.  Under  these  circumstences  the  fluid  should  be  placed 
in  an  ordinary  test-tube,  and  after  allowing  the  deposit  to  settle,  the 
supernatant  liquor  should  be  poured  off,  und  a  drop  of  the  deposit 
conveyed  to  the  glass-slide.  In  other  cases  a  pipette  may  be  made  use 
of  to  draw  up  the  deposit  from  the  bottom  of  the  test-tube  or  other 
vessel  in  which  it  may  be  held.  In  examining  water  for  living 
animalcules  a  small  muslin-bag  or  net  may  be  employed,  through 
which  the  water  may  be  poured,  and  the  contente  of  the  bag  placed 
on  the  slide.  In  this  way  the  Detmidiece  and  some  of  the  laiger  forms 
of  InfatoHa  are  best  procured  for  examination. 

When  the  quantity  of  deposit  is  very  small,  the  following  plan  will 
be  found  of  practical  utility.  After  allowing  the  lower  part  of  the 
fluid  which  has  been  standing  to  flow  into  the  pipette  as  above 
described,  and  removing  it  in  the  usual  manner,  the  finger  is  apphed 
to  the  orifice,  in  order  to  prevent  the  escape  of  fluid  when  the  upper 
ori&ce  is  opened  by  the  removal  of  the  finger.  The  upper  opening 
is  then  carefully  closed  with  a  piece  of  cork.  Upon  now  removing  the 
finger  from  the  lower  orifice,  the  fluid  will  not  run  out.  A  glass  slide 
is  placed  under  the  pipette,  which  is  allowed  to  rest  upon  it  for  a 
short  time.  It  may  be  suspended  with  a  piece  of  string,  or  supported 
by  a  small  retort-stand.  Any  traces  of  deposit  will  subside  to  the 
lower  part  of  the  fluid,  and  must  of  necessity  be  collected  in  a  small 
drop  upon  the  glass  slide,  which  may  be  removed  and  examined  in  the 
usual  way. 
Another  plan  is  to  place  the  fluid  with  the  deposit  removed  by  the 

{)ipette  in  a  narrow  tube,  dosed  at  one  end,  the  bore  of  which  is  rather 
eu  than  a  quarter  of  an  inch  in  diameter.  This  may  be  inverted  on 
a  glass  slide,  and  kept  in  this  position  with  a  broad  elastic  India- 
rubber  band.  The  deposit,  with  a  drop  or  two  of  fluid,  will  fall  upon 
the  slide,  but  the  escape  of  a  further  quantity  is  prevented  by  the 
nature  of  the  arrangement 

Amongst  the  fluids  of  the  homan  body  which  may  with  advantege 
bo  submitted  to  examination  with  the  microscope,  there  is  none  of 


more  importmce  than  ^he  urine.  This  fluid  being  the  grsat  means 
which  nature  employs  to  rid  the  system  of  the  used-up  and  effete 
matter  of  the  body,  becomes  an  index  by  which  the  completeness, 
redundacy,  or  inefficiency  of  this  function  may  be  examined.  The 
following  hinte  for  the  examination  of  this  fluid  will  be  found  useful 

The  urine  which  is  to  be  examined  should  be  collected  in  sufficient 
quantity,  in  order  to  obtain  sufficient  of  the  deposit  for  examiiiation. 

In  aU  cases  the  urine  should,  if  possible,  be  examined  within  a  few 
hours  after  ite  secretion,  and,  in  many  instances,  it  is  importent 
to  institute  a  second  examination  after  it  has  been  allowed  to  stand 
for  24  hours.  Some  specimens  of  urine  pass  into  decomposition 
within  a  very  short  time  after  they  have  escaped  from  the  bladder ;  or 
the  urine  may  even  be  drawn  from  the  bladder  actually  decomposed. 
^  In  other  iustances,  the  urine  does  not  appear  to  undergo  decompo- 
sition for  a  considerable  period,  and  may  be  found  clear,  and  without 
any  deposit  a  day  or  two,  or  even  longer,  after  it  has  been  ppased. 

In  those  cases  in  which  lithic  add  or  oxalate  of  lime  are  present, 
we  shall  find  that  the  deposit  increases  in  quantity  after  the  urine  has 
stood  some  time.  The  latter  salt  is  frequently  not  discoverable  in 
urine  immediately  after  it  is  passed,  but  makes  ite  appearance  in  the 
course  of  a  few  hours;  depending  upon  a  kind  of  acid  fermentetion, 
which  has  been  the  subject  of  some  beautiful  investigations  by 
Scherer. 

In  order  to  obtain  suffident  of  the  deposit  from  a  specimen  of  urine 
for  microscopical  examination,  we  must  place  a  certein  quantity  of  the 
fluid  in  a  conical  glass,  in  which  it  must  be  permitted  to  remain  for  a 
sufficient  time  to  allow  the  deposit  to  subside  into  the  lower  part 

Urimuy  deposite  often  require  to  be  examined  with  different 
magnifyiog  powers,  those  which  are  most  frequency  used  being  the 
inch  and  the  quarter  of  an  inch.  Large  crystals  of  lithio  add  are 
often  readily  distinguished  by  the  former,  but  orystels  of  this  sub- 
stance are  sometimes  so  minute  that  it  is  absolutely  necessary  to  use 
high  powers.  Octohedra  of  oxalate  of  lime  are  frequently  found  so 
small  that  they  cannot  be  seen  with  any  power  lower  than  a  quarter ; 
and,  in  order  to  bring  out  the  form  of  the  crystals,  higher  magnifying 
powers  than  this  are  sometimes  heoessary.  Sp&'mtUoaoa  may  be  seen 
with  a  quarter,  but  they  then  appear  very  minute.  In  these  cases, 
an  eighth  of  an  inch  object-glass  will  be  of  advantege.  The  caste  of 
the  tubes,  epithelium,  and  the  great  majority  of  urinary  depodte  can, 
however,  be  very  satisfactorily  demonstrated  with  a  quarter  of  an 
inch  object-glass. 

In  the  investigation  of  those  deposite  which  are  prone  to  assume 
very  various  and  widely-different  forms,  such  as  lithio  add,  it  will 
sometimes  be  found  neoessaiy  to  apply  some  simple  chemical  tests, 
before  the  nature  of  the  substance  under  examination  can  be 
positively  ascertained. 

The  urine  is  very  liable  to  the  introduction  of  foreign  substances. 
A  paper  on  this  subject  by  Dr.  Beale  will  be  found  in  the  flrst  volume 
of  the  '  Quarterly  Journal  of  Microscopical  Sdenoe.'  The  following 
is  a  list  of  these  substances  oocadonally  found  by  Dr.  Beale : — 

Fragmente  of  human  hair. 

Cat's  hair. 

Hair  from  blankets. 

Portions  of  feathers. 

Fibres  of  worsted  of  various  colours. 

Fibres  of  cotton  of  various  colours. 

Fibres  of  flax. 
.  Poteto  starch. 

Rice  starch. 

Wheat  starch,  bread-crumbs. 

Fragmente  of  tea-leaves,  or  separated  spiral  vessels  and  cellular 
tissue. 

Fibres  of  coniferous  or  other  wood  swept  off  the  floor. 
Pailicles  of  sand. 

Oily  matter—in  distinct  globules  arising  from  the  use  of  an  oiled 

catheter,  or  from  the  aocidental  presence  of  milk  or  butter. 

Besides  the  above,  there  are  many  other  substances,  met  with  less 

frequently,  as,  for  instence,  fragmente  of  silk,  mustard,  flour,  cheese, 

small  fragmente  of  the  skin  of  poteto,  or  of  different  kinds  of  fruit, 

and  many  others  which  will  occur  to  the  mind  of  every  one.    With 

the  microscopical  characters  of  these  bodies  the  student  should  be 

perfectly  familiar  as  soon  as  possible ;  and,  as  they  may  be  obteined 

without  the  slightest  difficulty,  this  is  easily  effected. 

For  the  nature  of  the  depoeito  found  in  Uie  urine,  see  the  article 

U&INE. 

The  examination  of  the  other  fluids  of  the  animal  body  present 
little  difficulty.  Next  to  the  urine  the  blood  is  of  most  importance. 
In  order  to  examine^  the  blood,  a  small  drop  is  placed  upon  a  glass 
slide,  and  covered  with  thin  glass,  which  is  to  be  pressed  down  until 
a  very  thin,  transparent^  and  almost  oolourlesa  stratum  only  remains. 
If  in  this  manner  the  individual  globules  cannot  be  seen  distinctly, 
a  little  syrup  or  serum  must  be  added ;  but  it  is  better  to  avoid  the 
addition  of  any  fluid,  if  posdble.  Upon  carefiUly  focussing,  the  red 
globules  will  appear  to  present  a  dark  centre  and  light  circumference, 
or  the  reverse,  according  as  the  focus  is  Stored,  and  here  and  there  a 
white  corpuscle  may  be  observed.    [Blood.] 

If  a  little  strong  syrup  be  added  to  a  drop  of  blood,  the  corpuades 
will  be  found  to  have  beoome  flatter  firom  esoimotis  of  a  part  of  their 
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oontent*;  while,  on  the  other  hand,  if  placed  in  water,  they  become 
apheriod  from  endosmoaia,  and  ultimately  burst  It  is  not  difficult 
to  make  a  solution  of  aimilar  density  to  that  in  the  interior  of  the 
corpuscle;  and  in  this  manner,  as  Dr.  Bees  expresses  it,  we  may  take 
the  specific  gravity  of  a  blood-corpusde,  if  we  ascertain  the  specific 
gravity  of  the  solution  which  has  beepi  added  to  the  blood. 

Aoetic  add  causes  the  membrane  of  the  corpuscle  to  become  more 
transparent  and  dear,  and  to  swdl  up  from  endosmosis.  After  the 
application  of  thia  reagent  the  blood-corpuscle  maybe  scarcely  visible, 
but  the  membrsae  is  not  dissolved  by  it.  Strong  hydrodiloric  and 
nitric  adda  do  not  dissolve  the  globules ;  with  the  latter  reagent  the 
outline  is  often  rendered  darker  and  thicker,  while  the  entire  globule 
becomea  smaller.  The  corpusdes  are  entirely  soluble  in  ammonia 
and  alkalies.  They  are  rendered  darker,  and  the  walls  corrugated,  by 
the  add  of  the  gastric  juice,  and  after  remaining  in  acid  urine  for 
sometime  a  simiuur  change  occurs ;  hence  the  blaok  colour  of  blood 
which  has  been  efiused  into  the  stomach,  and  the  dark  smokey  hue  of 
add  urine  containing  blood. 

We  have  before  spoken  of  the  crystals  to  be  obtained  from  the 
blood.  These  crystals  ore  very  readily  obtained  by  diluting  blood 
with  water.  A  drop  of  blood  may  be  placed  upon  a  glass  slide,  and 
after  the  addition  of  a  drop  of  water,  alcohol,  or  ether,  the  whole 
should  be  lightly  covered  with  thin  glass.  A  hair,  or  a  small  piece  of 
thin  paper  or  wood,  may  be  placed  between  the  glasses,  in  order  that 
a  stratum  of  fluid  of  sufficient  thickness  may  be  retained.  Whenever 
it  is  possible,  it  is  preferable  to  use  defibrinated  blood.  Often  the 
corpuscles  and  a  little  serum  may  be  removed  from  the  clot  by  firm 
pressure,  and  from  this  veiy  perfect  crystals  may  frequently  be 
obtained.  The  blood-corpuscles  become  ruptured  by  endosmosis, 
their  contenta  escape,  and  ciystallise  as  the  solution  gradually  becomes 
concentrated.  The  time  which  elapses  before  crystallisation  takes 
place  varies  from  an  hour  to  several  hours  or  days  in  diBerent  sped- 
mens  of  blood.  Crystals  may  also  be  obtained  in  a  similar  manner 
from  the  coagulum  of  blood. 

The  form  of  the  crystal  often  vanes  slightly  in  the  same  specimen, 
but  the  blood  of  different  animals  ^yields  crystals  of  very  different 
forms.  The  prismatic  form  ib  that  most  commonly  obtained  from  the 
blood  of  man,  the  Cbmtvora,  and  fishes.  Tetrahedral  crystals  appear 
most  common  in  some  of  the  Hodentia,  as  the  guinea-pig,  while  six- 
sided  tables  are  formed  in  the  blood  of  the  squirrel,  mouse,  and  some 
others.  Teichmann  has  aucceeded  in  obtaining  crystals  from  frog's 
blood  by  the  addition  of  a  very  laige  quantity  of  water  at  a  very  low 
temperature. 

The  crystals  form  more  readily  in  daylight  than  in  the  dark,  but 
most  rapidly  when  the  slide  is  exposed  in  the  light  of  the  sun. 

Quinea-pig's  blood  crystallises  in  the  course  of  half  an  hour,  or  even 
sooner,  if  it  be  diluted  with  a  little  water  or  alcohol.  Dog's  blood 
also  crystallises  in  the  course  of  a  short  time  upon  the  addition  of  a 
little  alcohoL  Human  blood  crystallises  after  the  addition  of  water, 
slowly  if  only  just  removed  from  the  body,  but  more  quickly  if  the 
blood  has  i)een  drawn  a  few  hours. 

It  is  obvious  from  what  has  been  said  above  that  the  microscope 
is  one  of  the  most  important  instruments  of  research  that  has  been 
placed  in  the  hands  of  man.  Its  practical  value  has  not  however  been 
yet  fully  recognised.  It  is  employed  by  the  medical  man  in  the 
diagnods  of  diseases,  but  in  medico-legal  investigations  in  the  detection 
of  adulterations  in  food,  in  ascertaining  the  value  of  fibrous  materials 
in  the  arts,  and  in  man^  departmenta  of  industry,  it  has  yet  to 
find  its  way.  Dr.  Beale  gives  toe  following  instances  of  its  utUity  as 
a  means  of  diagnosis  : — 

'*  Diseases  of  the  Kidney. — There  is  no  class  of  diseases  in  which 
ita  powers  have  been  more  advantageoudy  brought  to  bear  by  the 
practical  phyaidan  than  in  those  of  the  kidney.  By  a  microscopical 
examination  of  the  urine  we  are  frequently  enabled  to  ascertain  the 
nature  of  certain  morbid  changes  which  are  going  on  in  the  kidney, 
and  even  to  distin^ish  during  life  the  existence  of  certain  well-defined 

eithological  conditions  of  that  oigan.  The  laborious  researches  of 
r.  Johnson  have  shown  us  how,  by  the  peculiar  character  of  the 
casta  of  the  uriniferous  tubes,  which  are  found  in  the  tu-me,  we  can 
ascertain  whether  the  epithdiiun  be  desquamating,  or,  on  the  other 
hand,  whether  it  presents  no  such  tendency,  but  remains  firmly 
attached  to  the  basement  membrane  of  the  tube.  If  tihe  epithelium 
be  undergoing  that  peculiar  change  termed  fiitty  degeneration,  we 
shall  often  be  able  to  ascertain  the  fact  by  examining  a  specimen  of 
the  deposit  from  the  urine  by  the  microscope.  So  again,  by  the  pre- 
sence of  certain  other  depodts,  and  a  knowledge  of  the  symptoms 
usually  associated  with  them,  the  phyddan  ia  enabled  to  direct  his 
attention,  aa  the  case  may  be,  to  the  existence  of  local  changes  affecting 
Bome  part  of  the  genito-urinary  mucous  membrane,  or  to  more  general 
diaturbanoe  in  the  changea  which  take  place  in  primary  and  secondaiy 
assimilation. 

"  Fatty  Degeneration.— Of  late  years  the  remarkable  changes  which 
take  plaoe,  and  which  have  been  described  under  the  name  of  Fatty 
Dogeneration,  in  some  of  the  highly  complex  textures  of  the  body, 
in  oonsequenoe  of  whidi  their  properties  become  changed,  and  their 
functiona  impaired,  or  altogetaer  deetrojred,  have  been  undeigoing 
careful  investigation  by  a  TUt  number  of  mgUy-talented  investigators. 

"The  recent  disoovwy  of  a  state  of  &ify  degeneration  afibotmg  the 


arteries  of  the  bnun,  in  the  majority  of  cases  of  apoplexy,  by  wkki 
the  strength  of  thdr  coats  becomes  deteriorated,  and  their  dastidtr 
entirdy  destroyed,  would  tend  to  lead  ua  to  infer  that  this  disease  u 
dependent  rather  upon  complicated  changeii  affecting  Butri^on,  ibc 
upon  the  presence  of  a  condition  of  plethora  or  hyperaemia,  at  w&s 
formerly  supposed  and  acted  upon. 

"  The  connection  between  fatty  degeneration  of  the  nuigin  of  ti» 
cornea  (arcus  senilis),  and  similar  changes  taking  plaoe  in  the  muse^* 
tissue  of  the  heart  (a  subject  which  has  been  carefully  investigated  c; 
Mr.  Canton),  or  in  the  cerebrsl  vessels,  must  be  regarded, with  gns: 
interest  by  every  practitioner. 

'<  The  microscopical  examination  of  the  matters  romited  in  ceti*Ii 
cases  has  proved  to  us  that  the  presence  of  minute  fhngiy  origiodj 
discovered  by  Professor  Goodsir,  and  named  by  him  Sa^cina  Fri- 
triculi,  occurs  in  connexion  with  certain  morbid  conditions  cf  tk 
stomach.  These  remarkable  cases  are  much  more  frequently  met  «^ 
than  was  formerly  supposed,  and  form  an  exceedingly  intereatingdaa 
of  diseases.    [Entophtta.] 

"  Tumours  and  Morbid  Growths. — ^The  microaoope  has  many  ties 
afforded  important  aid  in  the  diagnosis  of  tumours,  although  it  b 
certainly  failed  in  many  instances;  which  drcumatance  has  bws 
brought  forward  by  some,  as  an  argument  against  ita  emplojmes. 
altogether.  After  careful  microscopical  examination,  the  beat  obeerrss 
have  failed  in  deciding  as  to  the  nature  of  a  particular  tumour  n'> 
mitted  to  examination ;  and  they  have  been  unable  to  pronounce  u  ts 
its  malignant  or  non-malignant  character. 

"  On  the  other  hand,  not  unfrequently  this  question  has  bees 
positively  and  correctiy  answered  in  the  affirmative  or  negative,  asd 
therefore  it  would  surely  not  be  right  altogether  to  diacanl  tkt 
use  of  an  instrument  which,  although  eminently  uaefol  in  maaj 
instances,  is  not  infallible ;  for  it  would  appear  to  be  the  opinioa  d 
Rome,  thai  the  use  of  the  microscope  ought  tohe  altogether  &handoiid 
in  the  diagnosis  of  tumours." 

'*  For  the  discovery  of  Imposition  the  microscope  is  invaluable,  u  it 
almost  necessarily  follows  that,  in  consequence  of  the  frequency  wit^ 
which  urine  is  subjected  to  minute  investigation,  patients  oftenresoit 
to  various  expedients  to  deceive  the  practitioner.  Perhaps  flour,  starc^ 
sand,  and  milk  are  more  frequently  employed  for  thia  purpose  tiua. 
any  other  substances.  The  microscope  will  obviously  enable  any  a» 
to  detect  the  first  three.  If  milk  be  added  to  urine,  the  mixture  may 
very  readily  be  mistaken  for  a  specimen  of  the  so-called  chylous  unna 
Although  a  oonsiderable  quantity  of  fatty  matter  is  present,  in  either 
case  this  fatty  matter  exists  in  a  very  difierent  state.  In  milk  we  fiad 
the  oil-globules,  so  characteristic  of  this  fluid,  while  in  true  chyloiH 
urine  not  a  single  oil-globule  can  be  found,  dthough  the  specimen  maj 
contain  a  laige  quantity  of  fatty  matter  in  a  molecular  atate. 

"LarvsBof  the  Blow-Fly  in  Urine. — A  specimen  of  urine  containiog 
several  bodies  of  about  half  an  inch  in  length,  and  of  a  rounded  form, 
was  onoe  sent  to  Dr.  Todd  for  examination.  The  bodies  in  que^tica 
looked  not  unlike  the  larves  of  some  lazge  fly,  but,  as  it  was  cofi> 
fidentiy  affirmed  that  they  were  passed  by  the  urethra  of  a  genUemai^ 
the  accuracy  of  this  view  of  their  nature  was  doubtful. 

"Upon  placing  a  portion  of  one  of  them  under  the  microeoope, 
tFache8e~-(the  air-vessels  characteristic  of  the  class  of  insects)  wcrs 
observed  in  considerable  numbers;  and  this  drcumstanoe  tlon^ 
enabled  me  to  say  podtively  that  they  were  not  Bntozaa^  and  ttas 
they  could  not  have  been  passed  in  the  manner  atated.  They  uren 
afterwards  proved  to  be  the  larvse  of  a  fly. 

The  claws  of  Schinococei  and  portions  of  hydatid  oysts  have  oa 
several  occadons  been  discovered  in  the  urine,  sputa,  Ac,  upon  sub- 
mitting portions  of  these  fluids  to  microscopical  examination,  proriii* 
beyond  a  doubt  the  existence  of  hydatids.    [Ehtozoa.] 

"Substances  passed  by  the  Bowels. — If  the  practitioner  have  a  good 
knowledge  of  the  use  of  the  microscope,  he  can  often  ascertain  the  natar« 
of  substances  passed  from  the  alimentary  canal ;  and  by  the  aid  of  thu 
instrument  he  can  often  at  once  dedde  as  to  the  nature  and  origin 
of  substances,  which,  to  the  tmaided  eye,  only  present  most  doubSol 
characters.  Considerable  perplexity  has  arisen  from  the  presence  of 
bodies  in  the  stools  of  patients,  which  afterwards  proved  to  be  po^ 
tions  of  almonds,  gooseberry-skins,  portions  of  potato,  the  t«ta  of 
the  tamarind,  husks  of  wheat,  &c ;  not  many  years  ago  the  uredo  of 
wheat  was  mistaken  fbr,  and  described  as,  a  peculiar  fungus,  to 
which  it  waa  supposed  the  phenomena  observed  in  cases  of  cholen 
were  due. 

"  Portions  of  vessels  which,  unlike  the  other  constituents  of  the 
food,  have  resisted  the  process  of  digestion,  have  been  met  with  in 
the  froces,  and  mistaken  for  small  intestinal  wdrms,  which  they  much 
resemble  when  examined  by  the  imaide<l  eya  Upon  being  subjected 
to  microscopical  examination  their  true  nature  waa  readily  diacorered. 

"In  Medico-Legal  Inquiries  the  microscope  has  often  afiiuded 
valuable  aid.  This  distinction  between  blocd<«pots  and  red  stains 
produced  by  fluids  resembUng  blood  in  colour — ^between  human  hair 
and  that  of  animals — and  the  detection  of  spermatoioa  in  cases  of 
rape,  need  only  be  adduced  as  examples  of  the  importance  of  tht 
microscope  in  such  investigations. 

"  For  Detecting  Impuiities  in  Food  and  Drugs  the  microsoope  has 
afforded  important  aid,  and  there  are  several  other  purposes  to  which 
it  may  be  applied." 
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In  preparing  thia  aiiiole  we  have  been  greatly  indebted  to  l>r.  Beale's 
moat  useful  work  on  the  *  Microscope,  and  its  Application  to  Clinical 
Medicine/  also  to  the  translation  of  Dr.  Schacht's  work  on  the 
*  Microscope  in  its  spedid  Application  to  Vegetable  Anatomy  and 
Physiology/  translated  by  Mr.  Currey,  and  to  Professor  QueketVs 
admirable  *  Treatise  on  the  Microscope/  For  those  who  would  wish 
to  refer  to  the  subject  further  we  give  a  list  of  the  principal  works 
devoted  to  this  instrument :— Robert  Hooke,  *Miorographia,  1667. 
Liee uwenhoek,  'Papers  in  Philosophical  Transaction^'  fix>m  167S. 
Baker,  *  Employment  for  the  Microscope/  1744.  Adams,  *Micrographia 
Illustrated ;  or,  the  Knowledge  of  the  Microscope  Explained,'  1746. 
Adam%  jun.  'Microscopical  Essays,  1787.  Pritohard, ' Microscopic 
Cabinet'  Chevalier, '  Des  Microscopes  et  da  leur  Usai^e.'  Sir  David 
Brewster,  'Treatise  on  the  Microscope.'  Joseph  Jackson  Lister, 
< Philosophical  Transactions,'  1829.  Koss,  article  'Microscope/  in 
'Penny  Cyolopeadia,'  18S9,  Carpenter,  artide  'Microscope/  in  'Cyclo- 
paedia of  Anatomy  and  Physiology/  Mandl,  'Traite  Pratique  du 
Microscope,'  1889.  Schleiden, '  Pnnciples  of  Boientific  Botany,'  trans- 
lated by  Dr.  Lankester,  appendix  '  On  the  Use  of  the  Microscope/ 
1849.  Robin,  'Du  Miorosoope  et  des  Injections.'  Hannover,  *  On  the 
Microscope/  translated  by  Professor  Qoodsir,  1858.  Bennett^  'An 
Introduction  to  Clinical  Medicine/  1853.  Hogg,  'The  Microscope, 
its  History,  Construction,  and  Application,'  1854.  '  The  Microscopical 
Journal.'  '  Quarterly  Journal  of  Microscopical  Sciences.'  Qriffith  and 
Henfrey,  'The  Micrographical  Dictionary,'  1854-55. 

MICROSPORON.    [EiffTOPHYTA.] 

MICROTUS,  Sdirank's  name  for  a  genus  of  Murine  Rodents, 
embracing  our  English  Water-Rat^  Mtu  amphibius,   Linnteus,   &a 

[MUBIDilLj 

MICROZOAHIA  (literally  'little  animals').  This  is  the  title 
employed  by  M.  De  Blainville  for  the  Ammalcula  infutoria  of  earlier 
writers,  who  commonly  classed  these  singular  objects  of  microscopic 
research  among  the  Zoophpt<L  Baker,  Needham,  Buffon,  and  Spal> 
lanzani,  occupied  with  the  singular  facts  and  hypotheses  regarding  the 
origin  and  vitality  of  these  animated  points,  gave  little  attention  to 
their  zoological  relations ;  the  works  of  LinnsBus  contain  almost  no 
notice  of  more  than  the  lai^er  VorHedke,  Brctchioni,  and  Volvoeet, 
which  are  ranked  among  the  Vermet  Zoophyta.  The  great  founder 
of  all  the  classifications  of  the  minute  Infmoria,  the  first  careful 
observer  of  their  permanent  chanAters  of  form,  surface,  movements, 
and  internal  structure,  is  the  accurate  0.  F.  Miiller,  author  of  the 
'  Zoulogia  Danica.'  Considering  that  in  1786  (the  date  of  his  work) 
the  microscope  had  been  scarcely  at  all  improved  since  the  days  of 
Hooke,  the  numerous  figures  which  Muller  presented  were  highly 
creditable  to  his  eye  and  hand.  They  have  been  frequently  copied 
(as  in  the  '  Encydopddie  Mdthodique'),  and  yet  retain  a  high  value. 

MiUler^s  classification,  founded  upon  the  figure  and  surface  of  the 
animal,  is  oonvenient  to  the  observer  who  desires  to  name  the  active 
molecules  which  pass  imder  his  microscope,  but  unsatisfactory  to  the 
zoological  student. 

The  genera  are  arranged  in  some  degree  aooording  to  their  apparent 
admplioity. 

A.  Without  external  organs. 

*  Substanoe  thick.       , 

Monat.    A  mere  point 
ProUug,    Of  variable  figure. 
Volvox,    Spherical 
Enchei%t.    Uylindrioal. 

Vibrio.  Round,  elongated.  (Several  of  the  animals  included  in 
this  group  should  have  been  ranked  among  the  Vermes.) 

•  Membranaceous. 

Cydiditim,    Oval,  complanate.    (Generate  by  division.) 
Paramecium,    Of  an  oblong  figure.    (Generate  by  division.) 
Kolpoda,    Sinuate,  compUmate.    (Generate  by  division.) 
Cfoniuin,    An  angular  mass. 
Sursaria,    Hollow  like  a  purse. 

B,  With  external  oigaiUL 
♦  Naked. 

Cerearia,  With  an  extension  like  a  tail  Some  are  said  to  have 
eyes. 

Tricfiodci,    Kamed  for  its  hairineai^    (Generate  by  division.) 

Kenna,    With  little  horny  protuberances. 

Jlimantoipui,    With  slender  extensions  or  cirri. 

Jjeueophra.    Ciliated  over  all  the  surface.    (Generate  by  division.) 

Vorticella.  Ciliated  about  the  mouth,  contractile.  The  cilias  have 
a  whirling  motion. 

**  Covered  with  a  shelL 

£raehumvM,    Ciliated  nearly  as  Vorticella, 

On  this  dassifioation  Lamarck  ('Animaux  aana  Vert^brea')  haa 
made  few  alterations ;  he  preaervea  Uie  same  genera  nearly  in  the  same 
order  in  all  the  naked  Ii^moria^  but  rejects  from  those  with  external 
organs  (Lifusoirea  appendicul^)  Vorticella  and  BrachioMu  (which  he 
^acea  among  hia  Polypi),  and  re-arxangea  the  others  thus : — 


Infuaoirea  appendicul^ 

No  tail  /  ^''^^^^^  (including  Leucophra  of  Miiller). 
\  Kerona  (including  MimantopuB  of  Miiller). 


AtaU 


f  Cerearia, 


\  Purco€erear%a. 
The  remaining  groupa  ace  thua  claaaed  among  the  Polypi :— - 

Polypi  cilifUi. 

Section  1.    Vibratilea  with  oral  ciliao,  having  vibratory  movement. 
Jtattulut.    {Trichoda  BaUue  and  T,  davua  of  Miiller.) 

Trichoeerc<t,    {Cerearia  foreipaia,  &c,  Miiller.) 

Vaginicola,    {Trichoda  inquilina,  &a,  Miiller.) 

Section  2.   Rotiferce,  with  oval  cilisB  having  rotatory  movemeut. 
FoUicuUfM.    ( Vorticella  ampullci,  V,  vaffinata,  &a,  Miiller.) 
Brachionui,    (Divided  into  sections,  with  or  wiUiout  a  tail) 
FurcvlaricL    (lacludes  the  Vorticella  rotatoria,  or  wheel-animal  and 

others  allied  to  it) 

Ureeolaria,    { Vorticella  viridiif  Buraaria,  Slc,  Miiller.) 

Vorticella.    (The  pedunculated  species  of  Miiller,  both  simple  and 

compound.) 
Tubicolaria. 

Cuvier  constitutes  for  the  Infutoria  his  fifth  and  last  class  of 
Zoophyta,  observing  however,  what  always  struck  the  least  informed 
Koologist^  who  coutemplated  the  various  forms  and  habits  of  these 
animals,  that  among  them  were  several  grades  of  organisation,  and 
some  forms  which  could  not  be  reconciled  to  zoophytio  structure. 
Bory  de  St  Vincent  had  adopted  (' Encyclop^ie  Mdtiiodique/  1826) 
82  genera^  but  Cuvier  even  reduces  the  number  of  TAmarckian  genera. 

De  Blainville  ('Actinologle')  gives  the  following  arrangement  of 
the  Microgoaria : — 

Division  I.  Microtoaria  heteropoda. 

Section  1.  Rotifera,- — Body  distinguished  in  parts  anterior,  medial, 
posterior  (sometimes  really  showing  head,  thorax,  and  abdomen),  with 
anterior  bundles  of  cilias,  which  in  their  rapid  movement  resemble 
wheels.    Posterior  appendices  simple,  termiuaL 

The  genera  are  as  in  Lanmroli^  with  indications  of  the  aub-genera 
adopted  by  Bory  de  St  Vincent 

Section  2.  Oiliifera,  with  lateral  oiliform  appendices.  The  genera 
are  taken  from  Miiller,  namely,  ^Kerona,  EimwUoput,  Paramacium, 
Trichoda,  Leucophra,  Volvox,  Uyclidivm,  Monaa,  with  indications  of 
the  sub-divisions  adopted  by  Bory  de  St  Vincent,  &a 

Division  II.  Mieroioaria  apoda. 

With  no  external  appendices,  including  Burearia,  Kolpoda,  Trache^ 
Una  {Vibrio,  Miilleiv,  Proteus,  Cerearia,  .Bnchelie,  and  Goniun^, 
Many  of  them  are  thought  by  De  Blainville  to  be  young  Planat^  or 
ffirudinee. 

Nearly  all  the  real  information  which  accompanied  these  slight 
transformations  of  Miiller's  system  of  classification  was  derived  from 
the  numerous  and  acute  observations  of  that  eminent  naturalist^ 
whose  figures  and  descriptions  we  have  often  compared  with  the 
indications  of  the  microscope  before  this  instrument  received  the 
marvellous  improvements  of  Amid,  Chevalier,  Pritohard,  Plosi,  and 
Schick.  By  their  inventions,  and  the  able  use  made  of  them  sinoe 
1828,  a  new  mine  of  knowledge  has  been  (H>ened  on  the  history, 
structure,  and  zoological  relations  of  the  Infutoria.  [Ivfubobia; 
DiATOMAOBiB;  Dbsmidibj];  Rotifxba.] 

MIDAS,  M.  Geoffroy's  name  for  a  sub-genus  of  the  small  South 
American  Monkeys  called  OvuHtia  [ Jaochds.]  The  common  name 
for  the  apecles  of  this  sub-genus  is  Tamarin. 

It  has  the  following  characters : — Muzzle  shorty  facial  angle  60"; 
forehead  with  an  appearance  of  prominence,  aiising  from  the  great 
angle  of  the  upper  edge  of  the  orbits ;  upper  inoisors  contiguous, 
under  inciaors  same  size  as  the  upper.  Nsuls  like  claws,  excepting 
those  on  the  tiiumbs  behind.  Tail  as  in  Jacchue,  General  dental 
formula  as  in  Jacchue, 

There  are  seven  species,  of  which  we  select  aa  the  example 
M.  Rotalia,  the  Marakiiia,  or  Silky  Tamarin.  Thia  pretty  little 
monkey  is  entirely  of  a  golden-yellow,  varving  to  a  redder  tint,  and 
paleat  on  the  back  and  thigh&  The  hair,  which  ia  fine  and  ailky,  is 
so  long  about  the  head  and  neck  as  to  form  a  ruff  or  mane,  whence  it 
has  bMU  called  the  lion-Monkey.  Its  beauty  and  gentleness  render  it 
a  very  interesting  pet;  but  great  cape  is  required  to  keep  it  from 
damp,  which  is  destructive  to  it  It  is  supposed  to  live  almost 
entircdy  on  trees,  and  to  be  squirrel-like  in  its  habits. 

It  is  a  native  of  Guayana,  and  the  south  of  Brazil  from  Rio  Janeiro 
to  Cape  Frio. 

Deamarest  notices  a  red  and  black  variety  (Guyana),  and  one  of  a 
bright  ahining  red  from  Brazil. 

The  apedea  must  not  be  confounded  with  Jf.  Zeonina,  Simia 
Leomina  (Humb.),  the  Leondto,  or  Leonine  Tamarin,  which  is  pro* 
bably  the  smallest  monkey  known.  The  last  is  brownish,  and  has  a 
very  well  developed  mane  of  that  oolour,  whidi  it  bristles  up  when 
angiy,  so  as  to  look  like  a  little  lion.    The  face  is  black,  the  mouth 
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white,  and  th»  Uil  bbok  •bo»e  ud  white  below.    It  iohabiU  the 
libuiw  bordaring  the  mtiem  slope  of  the  Cordillera,  uid  ii  rwo. 


Silky  TiniDHn  (ITi'ddi  ScKlia). 
MIDAffS  EAR.  [AuniccL*.] 
MIDDLETONITE,  &  CarboDueouB  Hioeril,  occiiirmg  in  ronnded 
muses,  seldom  larger  thaa  a  pes,  or  in  Imyera  a  aiiteenth  of  aa  inch 
or  less  in  thickneu,  betireea  lasers  of  coal  Colour  redUisb-brown  by 
reflected  light,  and  deep  red  by  transmitted  light.  Powder  light 
brown.  TrBDSparent  in  buibU  fragmeDte.  Hard  and  brittle.  Luitre 
Torinoui.  No  taste  or  sinell.  Blackens  on  eipoaure.  SpeciSa  gravity 
1-fl.  Found  about  the  middle  of  the  main  c^  or  Haigh  Uoor  seam 
•t  the  Uiddlstoa  collieries,  neiir  Leeds ;  also  *(  Newcastle.  The 
following  ii  an  aiuJyais  b;  Johnston  :— 

Carbon 86-437 

Hydrogen SOOT 

Oxygen S-5GS 

100 

HIKA'NIA,  a  genos  of  Plants  bolougiug  to  the  natural  ordei 
Compotita,  to  tbe  sulMirder  TabHlifittra,  to  the  tribe  Eapatariatfa 
and  tiie  subtribe  AdtnottgUa.  It  has  a  4-flowered  head,  a  naked 
DBITOW  reoeptaole,  four  inroluoral  leaTCa,  with  a  bractlet  added  at 
ir  below  it ;  the  tuba  of  tbe  corolla  short,  with  the  tlii 


U.  cfieutalii  has  an  erect,  smooth,  nearly  simple  stem,  with  lesTcs 
deousaattng  somewhat  triangular-oTate,  cordate  with  n  great  sinus, 
toothed  at  tho  aides,  mlJr*  towards  the  poiot,  drooping ;  the  paniulea 
ooiymbose  and  terminaL  Thl*  plant  is  a  native  of  Braiil,  where  it 
is  called  Cora^oa  de  Jcau.  It  i*  a  handsome  plant.  The  leaves  con- 
tain a  bitter  prindple  and  an  aromatic  oil,  and  are  used  in  the  lame 
way  and  for  the  aame  diseaaes  as  the  Cascarilla  and  Cinchona  buka 
They  an  said  to  be  an  especially  valuable  remedy  in  tamitting  fevers 
and  in  atonic  dyspepsia.  They  are  administered  in  the  faim  of  extract 
or  doiootion. 

M.  Qvaca,  Qoaco  Plant,  has  an  herbaoeous  twining  stem ; 
bmnches  ronnd,  sulcate,  hairy  ;  the  leave*  stalked,  ovate,  somewhat 
acuminata,  shortly  narrowed  at  the  hue,  remotely  toothed,  netted, 
Toughieh  above,  hairy  beneath ;  the  corymhe axillary,  stalked,  oppoiite; 
the  needs  somewhat  temate,  sessile ;  the  bractteta  linear,  shorter  than 
the  involucre;  the  involucral  scales  linear^blong,  obtuse,  downy; 
the  adiefaia  smooth.  This  is  one  of  tbe  ptanU  called  Guaco  in  South 
America,  and  is  used  both  internally  and  eitanially  as  a  remedy 
against  the  bites  of  poisonous  serpents.  This  plant  is  cultivated  by 
the  Indians  far  the  purpose  of  being  used.  It  is  eamly  known  from 
other  planta  by  Hie  large  indigo-blue  epots  that  mark  the  under 
nu&oe  of  its  rough  leaves.  It  ii  probable  that  the  spotted  charaoter 
of  the  leaves  of  Uiis  and  plants  umilarly  employed,  as  the  Caladiitm 
luU^rifliimm  and  a  spedea  of  Aritloioclua,  have  led  to  their  use  in 
the  bitaa  of  poieoooue  snakes.  "  The  mode  of  using  this  remedy," 
iayt  Pi)p[d£  "  is  very  simple :  the  wound  is  somewhat  distended,  and 
the  fresh-pre»ed  juice  is  dropped  into  it;  the  Biurounding  parts 
being  repeatsdty  covered  with  the  pressed  leaves ;  andthe  juioe  is 
alio  taken  by  the  month.  The  tinoture,  made  vrith  oommon  brandy, 
ia  alM  much  oelabratad,  and  recommended  to  travellers  as  a  secure 
Mid  portable  maatit  of  cure.  In  Ouayaquil  little  cakva  are  forpied 
oat  ot  the  freab-bruiMd  plants,  which,  when  dried  in  the  sun,  retain 
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their  nativity  a  long  time.    The  effect  of  the  Ouaoo  is  not  in  all  cases 

alike  quick  and  decided ;  but  observations,  both  in  Maranon  and  Hga, 
prove  that  after  24  houre'  use  the  swelling  had  ceaaed,  the  paiji 
vanished,  and,  wiUi  the  exception  ot  little  ulcers,  the  cure  had  been 
efiaoted.  In  Vurimaguas,  and  eapacially  about  Munich  at,  every  year 
aeveral  persona  ate  bitten  by  anakea ;  but  the  Ouaoo  had  acted  so 
efficiently  that  iu  Uie  memory  of  man  only  two  children  were  known 
to  have  died  of  such  wounds."  Although  Fbppig  haa  given  so 
favourable  an  account  of  this  remedy,  he  says  in  another  place  that 
"  the  exoision  and  cauterisation  of  the  wound  immediately  after  it  ii 
received  is  undoubtedly  the  safest  plan."  Besides  the  Ouaoo  there 
are  several  other  plants  used  in  South  America,  some  of  which  are 
OalUd  Quaco,  as  the  Striata  roluirtno,  DvTtlana  tuhieina,  Ariilo- 
lochia  csiuoKkiJalia,  &o.  The  Ouaoo  has  bean  tried  in  this  ooaatiT 
as  a  remedy  in  hydrophobia,  but  without  auooess.  Tbe  Urali,  oc 
snake-poison  of  the  Indians  of  BriUih  Ouiana,  is  a  compound,  and 

ntaina  in  it  stryohnia.    [Strtchhos.] 

Jf.  opiftra  is  a  smooth  clirabing  plant,  with  an  angular  stem;  it  has 
stalked,  cordate,  acuminate,  repand-toothed  or  nearly  entire  lesves, 
when  full  grown  rather  blunt ;  the  heads  stalked  in  corymbose  panicles; 
the  involucral  scales  oblong,  rather  acuta ;  the  bcactleta  lanoeolnte ; 
involucre  rather  shorter.  This  plant  is  a  native  ot  Brasil,  where  it  ii 
called  '  Eroa  da  Cobia.'  It  ia  also  employed  ai;ainst  the  bites  of 
snakes,  and  is  said  to  eOect  a  onie  by  iU  powerful  diuretic  action. 
An  account  i»  given  of  this  plant  by  Oomaz  in  the  Memoirs  of  the 
Royal  Academy  of  Lisbon  for  1812,  where  it  ia  described  aa  the 
EupalariTim  crmoeum. 

The  genus  Mikania  is  closely  allied  to  Eupalorium,  and  they 
belong  to  a  group  of  plants  in  the  order  Componla.  the  moat  remark- 
able for  their  activity.  Dr.  Lindlt^  atatea,  in  his  '  Vegetable  Kingdom,' 
that  the  famous  styptic 'MaUco' is  the  produce  at  SupiMrimmi  gluti- 
nonn,  and  not  of  iftandu  dongata,  as  has  been  usually  supposed. 
Of  this  plant  Mr.  Hartweg  say^  in  a  communication  to  Dr.  Lindley. 
"  Matico  is  the  vernacular  name  applied  by  the  inhabitants  at  Quito  to 
EnfaUtHmn  gliitinaiuia,  or  the  Chiiualonga  in  the  Quichua  tanguagi:. 
It  forou  a  shrub  from  3  to  6  feat  high,  and  ia  common  in  the  higher 
paria  of  the  Quitinian  Andea,  where  its  properties  were  disoorcred 
some  years  back  by  a  soldier  called  Mateo,  better  known  under  his 
nick-name  Matico  (little  Matthew),  who  when  wounded  in  action 
applied  accidentally  tho  Icavee  of  some  shrub  to  hie  wound,  which 
had  tbe  immediate  effect  of  stopping  the  bleeding.  This  abrub  hap- 
pened to  be  the  Chutvilimga,  which  has  since  been  called,  in  honour 
of  ita  dlsooverer,  Matico.  That  it  is  the  true  Hatico  of  the  inhabitants 
of  Quito  and  Riobomba  I  have  not  tbe  slightest  doubt;  both  leatee 
and  specimens  have  been  gathered  by  myself,  and  upon  comparing  the 
latter  with  Kunth's  description  I  found  them  to  agree  eiacUy  with 
bia  fupolonun  glatinonm."  The  Matioo  baa  been  used  in  Europe, 
and  ia  said  to  be  an  exceedingly  efficient  styptic,  and  of  great  value  in 
stopping  tbe  bleeding  from  small  wounda. 

(Piippig.  Rcite  in  Chile,  Peru,  Ac. ;  lindley,  VegtialiU  Singdcm; 
Lindley.  Pl<na  Medico.) 

UILDEW  is  a  disease  which  attackaboth  living  and  dead  vegetaUa 
matter,  and  is  believed  by  tbe  vulgar  to  be  owing  to  foga,  dew, 
meteors,  aod  noxious  exbslatiana,  but  in  reality  ia  caused  by  the 
ravages  of  paraaiticul  Fungi.  This  maUdy  ii  often  of  little  important 
to  the  subjects  of  its  attack,  as  it  appears  towards  the  close  of  the 
year,  when  the  moat  essential  of  the  vital  functions  of  plants  an 
fulfilled,  or  in  such  a  small  degree  aa  to  produce  no  ajipreciable  effei^. 
upon  the  general  health  of  tbe  plants  infested.  But  it  very  oftec 
becomes  a  meat  serious  evil,  destroying  tbe  straw  of  com,  and  so 
preventing  the  tnaturation  of  the  grain,  ravaging  the  fields  of  peas 
anrl  beans,  destroying  the  hopes  of  the  gardener  by  eeizing  upon  bii 
peaches  and  nectarines,  especially  when  forced,  and  not  unfrequentlj 
extending  ita  evil  inSuenca  to  tbe  orchards  and  every  deaoription  of 
kicben-garden  crop. 

The  species  of  Pnngi  which  produce  these  eSects  are  alwaya  very 
minute,  and  often  of  microscopic  amnlluess.  Some  are  intestinal, 
attackiog  plants  internally,  and  only  becoming  visible  when  they 
break  through  tbe  surface  of  the  plant  for  the  purpose  of  aheddiag 
their  spores  ;  others  are  superficial,  rooting  and  fructi^ing  upon  the 
oulitde  of  tbe  epidermis.  These  two  classes  of  Mildew-Ain^  require 
to  be  carefully  distinguished. 

Of  the  Intestinal  Fungi  the  following  are  the  mora  oommoa, 
namely ; — 

1.  Credo  falida,  called  the  PepperBrand.  Thia  plant  attacks 
wheat,  filling  the  young  seed  with  ita  jelly-like  spawn,  and  producing 
myriads  of  fmtid  deep-brown  spores,  which  end  by  occupying  the 
whole  interior  of  the  ripe  grain. 

2.  Erineum  griaeum,  and  other  apedes  of  the  same  genus,  which 
overrun  the  leaves  of  tbe  niouotun  ash,  the  sycamore,  tc,  fortuing 
broad-gray,  orange,  or  brown  blotches. 

S.  Variauskinds  of  Paccinxa.  The  mitdewof  wheat-stnw  is  caused 
by  P.  gramiiKum,  nhich  ia  generated  in  cavities  below  the  epidermis 
of  the  atom,  and  protrudeswhen  ripe  in  the  form  of  dull  grayish -brown 
broken  atriw.  P.  Bei-aiM  occaaionally  attacks  crops  of  celery  and 
ipreading  over  the  field,  and  producing  the  appearance  of 


i.  jEcidivtt  eanetUahm  occauonoll;  does  moch  harm  to  paAr-tz 
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in  the  orohards  of  Herefoidahire.  It  appeazs  at  fint  like  bright 
yellow  spots  upon  the  upper  surfiioe  of  the  leaves }  by  degrees  a  liquid 
matter  ia  exuded  from  them ;  at  the  same  time  small  conical  prooenes 
appear  in  clusters  from  the  under  side  of  the  leaf;  these  processes 
enlarge,  become  fibrous,  open  at  the  sides  by  numerous  uits,  and 
thence  discharge  their  spores.  This  fungus  often  produces  the  most 
destructive  consequences,  appearing  upon  the  leaves,  stems,  and  fruits, 
and  generally  destroying  the  tree.  Another  species,  ^.  lacercUum, 
so aietimes  spreads  over  hawthorn  hedges;  and  the  common  orange- 
red  mildew  of  the  Barbeny  is  J?.  Berheridie. 

5.  ScleroHum,  a  hard  kernel-like  fungus,  is  a  less  common  but  some- 
times very  troublesome  visitor.  5.  compaetum  occasionally  establishes 
itself  in  the  rind  of  fruits,  rendering  them  uneatable ;  S.  CfyparitM 
and  others  attack  the  leaves  of  various  plants,  particularly  of  the 
pear-tree. 

In  all  these  oases  it  is  usually  found  that  the  most  vigorous  indi- 
viduals are  the  first  affected  by  the  mildew,  especially  in  the  case  of 
Uredo  and  Puccinia;  and  it  is  probable  that  the  spores  from  which 
these  plants  are  propagated  are  drawn  into  the  circulation  from  the 
soil,  along  with  ^e  fluid  matter  on  which  plants  feed ;  that  they  are 
carried  along  into  the  stem,  and  begin  to  grow  as  soon  as  they  find 
themselves  in  a  suitable  sitaation,  disturbing  and  disorganising  the 
tissue  by  the  production  of  their  spawn,  and  takmg  to  themselves  that 
nutriment  which  would  otherwise  have  been  applied  to  the  general 
maintenance  of  the  plant  attacked.  Mr.  Bauer  found  that  he  could 
always  cause  wheat  to  produce  the  Uredo  fcetida  by  rubbing  its  grains 
with  the  spores  of  that  fungus  previous  to  their  being  sown ;  and  Mr. 
Knight  ascertained  that  by  sowing  pear-toeds  in  soil  infested  with 
the  uJ^cidfum,  the  very  yoimgest  leaves  of  the  seedling  plants  were 
attacked. 

Of  superficnal  Fmtgi  the  foUowing  are  the  most  remarkable : — 

1.  CyUndrosporivm  concentrieum,  a  pulverulent  species,  which 
appears  in  dots  arranged  in  a  circular  manner  upon  the  leaves  of  the 
cabbage. 

2.  Acrot^poriwn  vMmUioida. — A  frequent  cause  of  the  whiteness  of 
leaves  and  stems  in  roses,  &c.  It  consists  of  vast  multitudes  of  fila- 
ments joiated  like  a  necklace. 

3.  BotrytU  diffusa  and  species  of  the  genus  AspergiUuB,  whose  fila- 
ments bear  tufte  or  branches,  covered  with  spores.  These  fomi  the 
white  mealy  appearance  of  the  leaves  of  onions  and  similar  soft-leaved 
plants. 

4.  Erysiphc  commtmu,  which  forms  the  mildew  of  peod.  It  con- 
sists of  white  cobweb-like  spawn,  radiating  from  a  solid  gray  spherical 
centre,  filled  with  the  spores  of  the  species.  Peach  mildew  is  often 
caused  by  another  of  this  genus,  the  E,  pannosct. 

The  attacks  of  superficial  Fungi  are  generally  brought  on  by  the 
debility  of  the  species  attacked;  and  it  is  probable  that  unhealthy 
individuals  only  are  suited  to  the  growth  of  these  parasites.  This  is 
like  what  occurs  among  animals,  which,  when  hesdthy,  are  scarcely 
attacked  by  parasitical  vermin,  but  as  soon  as  they  become  sickly  are 
overrun  by  them.  Heavy  rains  occurring  suddenly  after  long  drought 
are  mentioned  as  a  cause  of  this  kind  of  mildew ;  and  it  may  be  sup- 
posed that  the  plants  are  debilitated  by  the  dry  weather,  at  which 
time  the  Ftm(^  seize  upon  them,  and  that  as  soon  as  rain  falls  they 
grow  with  rapidity  and  quickly  overrun  the  plants.  It  is  said  that 
deep-coloured  roses  and  peaches  are  more  liable  to  mildew  than  others; 
this  may  be  referred  to  constitutional  debility,  for  their  colour  is  con- 
nected with  a  want  of  power  to  decompose  carbonic  acid,  which  is  one 
of  the  most  indispensable  of  vital  functions  in  the  vegetable  kingdom. 
Transplanted  onions,  which  are  less  vigorous  than  untransplanted 
ones,  are  the  most  subject  to  mildew. 

These  causes  of  mildew  being  rightly  imderstood,  the  methods  of 
preventuig  the  evil  are  sufficiently  obvioua  To  cure  intestinal  mildew 
the  soil  should  be  neither  too  rich  nor  too  freely  watered,  and  every 
precaution  should  be  taken  to  prevent  the  spores  of  the  mildew-plante 
from  being  communicated  to  the  soiL  Mr.  Knight  stopped  the  attacks 
of  JBcidium  cancdlaium  by  taking  up  his  mildewed  pear-trees,  washing 
their  roots  clean,  pruning  them  closely,  and  removing  them  to  a  new 
situation ;  those  removed  became  healthy,  those  left  in  the  soil  event- 


ually perished.  It  would  also  appear  that  in  some  oaaoB  plants  may 
be  rendered  incapable  of  taking  the  mildew.  Mr.  Bauer  says  that  tt 
com  attacked  by  pepper-brand  is  soaked  in  lime-water  for  at  least 
twelve  hours,  and  then  well  dried  in  the  air  before  sowing,  not  only 
are  all  the  Fungi  adhering  to  it  destroyed,  but  the  plants  themselves 
are  incapable  of  nourishing  the  fungus ;  at  least  he  found  that  pre- 
pared grains  could  not  be  inoculated,  although  unprepared  grains 
could  be.  With  regard  to  destroying  superficial  mildew,  a  restoration 
of  vigour  or  its  preservation  seems  to  offer  the  best  chances  of  success. 
Mr.  Knight  prevented  his  peas  from  mildewing  by  watering  them 
abundantly  and  constantly ;  in  Scotland,  where  the  climate  is  more 
equable  than  in  England,  and  the  night  dews  more  abundant,  pea- 
nuldew  is  unknown.  The  writer  of  this  has  seen  a  crop  of  onions 
perishing  under  the  attacks  of  BotryUa  diffusa  gradually  restored  to 
health  by  a  constant  supply  of  water.  As  to  the  schemes  of  stopping 
superficial  mildew  b^  the  application  of  sulphur,  quick-lime,  fresh 
wood-ashes,  and  similar  substances,  all  of  which  have  been  recom- 
mended, it  does  not  appear  that  any  advantage  follows  their  employ- 
ment. When  trees  are  attacked  by  superfieiid  parasites  the  best  plan 
of  removing  the  evil  is  by  cutting  off  all  the  mildewed  branches  and 
destroying  them,  together  with  shreds,  nails,  or  whatever  else  may 
have  been  made  use  of  in  training  the  plants.  Mr.  Hayward  recom- 
mends in  addition  that  peach-trees,  which  are  very  liable  to  mildew, 
should  be  subsequently  washed  with  a  fluid  consisting  of  4  gallons  of 
rain-water,  2 lbs.  of  soft  soap,  lib.  of  flower  of  sulphur,  lib.  of  roll 
tobacco,  1  quart  of  fresh-slaked  lime,  and  1  pint  of  spirits  of  turpen- 
tine, the  whole  boiled  together  for  half  an  hour. 

For  a  further  account  of  the  Fungi  which  produce  difleases  of  plants 
see  Fimai. 

MILIOBATIS.    [IUIID&] 

Ml'LIOLA.    [FoRAMiNiFEBA,  Cto.  and  Supp.] 

MI'LIUM,  a  genus  of  Oraases  belonging  to  the  tribe  Agrostideas, 
It  has  membranous  glumes,  nearly  equid,  unarmed;  the  pales  2, 
nearly  equal,  unarmed,  about  as  long  as  the  glumes,  and  hardening  on 
the  fruit ;  the  spikelets  convex  on  the  back,  or  slightly  dorsally  com- 
pressed. There  is  but  one  British  species  of  this  genus,  M,  tffusmn. 
It  has  a  diffuse  panicle,  with  acute  palese,  a  smooth  stem,  and 
linear-lanceolate  leaves.  It  has  a  stem  8  or  4  feet  in  height,  and 
is  found  in  dunp  shady  woods.  (Babington,  Manual  of  British 
Botany.) 

MILK  is  an  opaque  fluid,  secreted  by  the  mammazy  glands  of  the 
females  of  the  awimAlg  belonging  to  the  class  MammaUa,  and  adapted 
to  the  nourishment  of  their  young  ofibpring.  It  is  of  a  specific  gravity 
somewhat  greater  than  that  of  distilled  water,  and  possesses  a  peculiar 
odotur,  which  is  due  to  several  adds.  It  consists,  in  addition  to  the 
watery  portion,  serum,  &c,  of  globular  particles,  which  are  not  more 
than  half  the  size  of  the  globules  of  human  blood,  having  a  diameter 
of  about  1-1 0,000th  of  an  inch.  They  are  composed  of  a  fatty  matter 
(butter)  and  a  coagulable  substance,  which  in  many  points  resembles 
albumen,  termed  '  caseum,'  or '  caseine.' 

The  globules  are  specifically  lighter  than  the  fluid  in  which  they  are 
suspended,  and  easily  ascend  to  the  top  when  the  milk  is  allowed  to 
stand  This  constitutes  the  cream,  and  oonsists  of  the^  butter,  with 
some  caseine  and  a  portion  of  serum.  By  agitation,  such*  as  is  effected 
by  the  various  modes  of  churning,  the  fatty  globules  unite  into  a 
mass  (butter),  leaving  the  buttermilk,  which  oonsists  of  caseine  and 
serum. 

Milk  from  which  the  supernatant  fluid,  or  cream,  has  been  removed  is 
termed  'skim-milk,'  andstill  retains  a  considerable  quantity  of  coagulable 
or  caseous  matter,  which  may  be  separated  from  the  serum,  or  whey,  by 
means  of  a  rennet  or  any  add.  This  ooagulated  portion  constitutes 
the  curd,  and  is  the  basis  of  cheese.  If  a  rennet  be  used,  and  all  the 
portion  coagulated  by  its  means  be  separated,  the  addition  of  vinagar 
causes  some  of  what  remains  to  coagulate ;  and  this  has  been  termed 
'  zieger'  by  Schubler,  but  it  is  not  certain  that  it  differs  from  caseina 
What  remains  after  both  these  coagulated  principles  have  been  removed 
is  the  whey,  which  contains  sugar-of-milk,  some  asotised  substance 
(perhaps  osmazome),  lactic  acid,  and  various  salts. 

The  different  constituents  of  milk,  and  the  differences  in  the  rela- 
tive proportions  of  them  in  some  of  the  common  domestic  animals^ 
will  be  best  seen  in  the  following  tables : — 


Cream 


Milk   .< 


{Fatt7  matter,  solid  at  ordinary  temperatores 
fBj  Bapooifieation,  yielding  Batyrio,  Gaproie,  Capric,  Mir^aric,  and  Oleic  Acids,  and 
Liquid    Fatty]      Glycerine 
Matter       .] 
[JEj  saponifloation,  yielding  no  Butyric,  Caproic,  nor  Capric  Acids 


r  Batter 


8t0aHm§, 
\  BtUyrine. 


0/ewM. 


Skim-Milk  . 


r.\fatterB  which  are  coagulable  .  {  ^ot^^J^n^t,  but  by  AeeUc  Acid 

I  r  A  KAtijtpd  Matter  .  .  .  . 


Scrum  or  Whey 


'< 
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Azotlsed  Matter 

Lactic  Acid. 

Sugar  

I  Lactates  of  Potash,  Soda,  Ammonia,  Lime,  and  Mag- 
nesia. 
Chlorides  of  Potassium  and  Sodiunu 
Sulphate  of  Potash. 
Phosphate  of  Potash  and  Soda. 
^Insoluble  in  Water    Phosphates  of  Lime,  MagncBia,  and  Iron. 


Ctu^ne  or  OttrS, 

Zieger, 

OmmuosmCT) 

Sugar  of  UUk, 


Salts   .< 


8  u 


KILK. 
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Analym  ofwwioui  hinds  0/  MiXk  tn  1000  parU, 


Water. 

m. 

Caselne. 

Bogar  of 
Milk. 

Ash. 

Woman  (arerafe).  (Simon.) 
Woman  (maTimnm  of  nu-  ) 

mcrona  aaalyaea) .  .  j 
Woman  (mlnimnm  of  ditto) 
Woman,    14th  day  after  \ 

dattTarj.    (Clcmm.)     .  / 

Aas.  (CnieralUer  and  Henri.) 

Aaa.  (PeUgot) 

Goat.  (Clemm.)    .       •    . 

Ewe.  (CheTallierandHenrL) 

888*6 

914*0 

861*4 

879*848 

867*8 
857*0 
916*8 

904*7 
86^*0 
856-2 

258 

54*0 

8*0 

42*968 

42*5 

40*0 

1*1 

12*9 
83*2 
420 

84*8 

45*2 

19*6 

85*888 

11*7 
72*0 
18*2 

19*6 
40*2 
45*0 

48*2 

62*4 

89*2 

41*185 

74*0 
28*0 
60*8. 

2*8 

2*7 

1'6 

2*095 

4*0 
6*2 
8*4 

62*9         ^ 
52*8        5*6 
50*0        6*8 

As  milk  ii  the  food  of  the  yoong  being  amoDgst  the  Mamm/aSLUk  for 
a  period  of  several  months^  it  must  oontam  all  the  elements  neoessaiy 
to  the  nutrition  of  the  animal  body.  Dr.  Prout  therefore  proposed  to 
dassi^  all  food  aooording  to  the  constituents  of  milk : — 

1.  Aqueous  foods»  represented  bj  water. 

2.  Albuminous  foods,  represented  by  the  oaseineii 
8.  Oleaginous  foods,  represented  by  the  butter. 
4.  Saooharine  foods,  represented  by  the  sugar. 

The  ashes  also  represent  the  inoxganio  constituents  of  the  food  of 
all  animals.  [Food.]  The  ashes  in  the  milk  of  a  oow  ^^wiJnAi^  \fj 
Haidlen  contained  in  1000  parts  :— 

Phosphate  of  Lime  .       .  2*81  . 

Phosphate  of  Hagnesia    .        .    .  0*42  . 

Pho4>hate  of  Peroxide  of  Iron    .  0'07  . 

Chloride  of  Potassium     .        .    .  1*44  . 

Chloride  of  Sodium      .  .  0*24  . 

Soda 0*42  . 


4-90 


100-0 


The  oharaotars  of  the  milk  in  the  mammary  gland,  and  the  mode 
of  its  secretion  will  be  found  under  the  article  aLuouxt  Qlaoim. 

Under  the  microscope  fresh  mflk  appears  as  a  dear  fluid  in  which 
Cat-globules,  the  so-caUed  milk-globules,  are  suspended  as  in  an 
emulsion.  These  globules  differ  verv  considerably  in  sife ;  the  minority 
have  a  diameter  of  from  0'0012"^to  0*0018"',  and  although  they  are 
rarely  found  to  measure  0*0088"'  in  fresh  milk,  Henle  states  that  he 
has  found  thexH  to  be  0*014"',  and  according  to  Baspail  and  Donn^ 
they  are  somthnes  even  0*044"'.  Although  the  milk-globules^  without 
the  addition  of  a  rMigent,  exhibit  no  trace  of  an  inveatuig  membrane^ 
ita  existence  may  readily  be  proved  in  two  different  ways.  The 
first  is  the  addition  of  acetio  aeid,  which  cansea  these  globules  to 
assume  a  variety  of  ixxcgular  forms  which  they  would  not  if  they  were 
simply  globules  of  fai  The  second  way  is  to  add  a  little  ether  to 
fnilk,  when  it  will  be  found  that  the  ether  will  not  dissolve  up  the  milk- 
globules  which  it  would  were  these  simple  globules  of  oily  matter. 

The  milk  immediately  after  delivery  differs  from  milk  that  is 
drawn  subsequently.  It  has  received  the  name  of  oolostoum.  On 
examining  oolostoum  under  the  microscope  a  very  large  number  of 
fat-globules  are  seen,  some  of  whidi  are  larger  than  thoee  that  occur 
in  ordinary  milk,  and  these  are  observed  frequently  ^lingit^  to  each 
other;  besides  these  there  are  granulated,  yellow,  roundish  corpusdes, 
larger  than  the  milk-globules,  which  appear  to  be  composed  of  very 
minute  fat-vesides.  Their  diameter  varies  according  to  Henle  from 
0-0063"'  to  0-0232"',  but  mav  be  considered  to  be  about  0*0111'"» 
The  fiitgranules  of  these  bodies  are  more  easUy  dissolved  by  ether 
than  those  of  the  milk-globules.  Acetio  add  and  potash  dissolve  the 
granular  oombininff  substancei  and  scatter  the  fat-globules.  £Von) 
these  frcte  it  would  appear  that  the  oolosteum-oorpusdes  are  very 
small  fat-globules  imbedaed  in  an  albuminous  substance.  There  is  no 
appearance  of  a  nudeus  or  an  investing  membrane.  These  mdeoulea 
as  a  rule  disappear  the  third  or  fourth  day  after  delivery,  although 
they  have  been  found  as  late  as  the  twentieth  day.  They  frequenuy 
reappear  in  the  milk  when  any  disease  in  the  system  supervenes. 
Although  there  can  be  no  doubt  that  the  nature  of  the  food  affecte  the 
composition  of  the  milk,  it  has  not  yet  been  shown  in  what  manner 
this  aflfooto  the  particular  constituente  of  the  milk ;  from  experimente 
made  on  dogs  it  would  appear  that  when  fed  on  vegetable  diet  their 
milk  was  richer  in  butter  and  sugar,  whilst  the  solid  constituente  are 
generaUy  augmented  on  a  mixed  animal  and  vegeteble  diet  £^t 
food  increases  the  quantity  of  butter.  Playfair  found  the  butter  of 
cow's  milk  increased  during  stall-feediD&  and  diminished  when  the 
animals  were  kept  out  in  the  Adds.  Cows  fed  on  hay  that  has  been 
out  and  collected  in  a  dry  summer  yidd  a  richer  mii^,  thwi  when  fed 
on  hay  whidi  has  been  out  in  a  wet  season. 

Ferrier  found,  from  a  series  of  experimente  on  a  suckling  woman^ 
that  the  milk  undergoes  gradual  changes  during  lactetion.  ^^Hiile  the 
quantity  of  butter  remained  the  same  through  the  whole  perio<i(,  it 


was  foimdihat  tha  casdne  inoreasod  sti  the  obfld  beeana  developed. 
The  sugar  of  milk  diminished  and  the  salte  inoiMaed  diizmg  the  asBe 

period. 

Various  instmmente  have  been  invented  for  testing  the  purity  of 
m^  especially  that  of  the  oow.  These  instrumente  are  called  Qalaete' 
scopes,  or  Qalaotometers.    [aALAoroMKiiB,  in  Abxb  abs  Sa  Biv.] 

laiiK-THISTLE.    [Thueli.] 

HILK-WORT.    [PoLTQALa.] 

MILL5F0IL.    QicniLLBA.] 

MILLEPO'RID^  IntheLinnMn'SystemaNatam'ilia  gensi 
MiXUporik  indoded  fourteen  spedes  of  solid  oorsli  perfocBted  with 
conical  non-lamdUferoua  porea.  Seversl  of  these  hava  beesi  teJteBsi 
types  of  new  genera  or  subgenera,  and,  aocotdlng  to  the  geunl 
practioe  of  modem  loology.  the  Tiinnwan  genus  is  traaafociiMd  v^ 
a  great  fiunily.  Lamarck  (*Animanx  sans  Vertdfaras')  plaoea  maay 
of  the  Millepores  in  his  fourth  section  of  Pofaporja^  the  fonomnated 
corals,  with  (7a<eiMpcra  and  TMpora,  which  bdong  to  oiher  gioi^a 
The  if ttfaporicte  form  a  dirtinot  order  in  tiie  Fommnatod  Pvtgfitnn 
of  Lamonroux  ('Expos.  Method.*),  and  indude  no  less  tlisai  elghieea 
genera,  namdy  s-^ 

OwAiim,  Sitipori^  lAiimaUMt  0^  OedUma,  Mddbmim,  Smim, 
Alveoiitu^  Thionea,  ChryMarOt  MiU^ora,  TerAellarim^  8pinpm% 
Idmonsa.  (J>itHekoporat  Ecmera,  Krumnaierna,  and  TSUmm  ace  in- 
cluded among  if tO^porKks  in  the  table,  but  not  in  the  bodj  oC  tbe 
work.) 

Lamouroux  defines  the  MiUtpmda  thus :— Polypariay  sfcooj,  pd^ 
morphous^  solid,  internally  oompaot;  odls  very  small  or  poortfivm, 
aoattesad  or  in  series,  never  lamdliferous,  though  the  peneiea  are 
sometimes  lightly  striated. 

De  Blainvme  coUecta  the  MiSUpoHda  into  groupa  acoosding  to  the 
form  of  the  odls  in  tiie  ooral,  and  defines  the  frmily  bj  oliazBcten 
drawn  both  from  tiie  animal  and  the  stony  support 

Animals  in  general  verv  dender,  and  provided  with  a  aing^e  ditb 
of  dender  tentacula ;  cells  sometimes  of  oonsiderable  aiae^  bat  alwaji 
without  lamdlB  or  strias  within  or  without  the  tubea ;  polypeanm 
fixed,  varying  hi  shape.  Betrandiing  from  the  group  tna  palms tsd 
kinds  (to  form  the  genus  Pcilmipoira  among  the  if adr^AyUMwX  there 
remain,  according  to  De  BlainvUle,  twenty*three  genera,  which  are 
thus  arranged  :— 

1.  Cdls  polygonal,  often  rather  large— J^avontet  (J^momia),  Aheey 
lUa,  ^ptenasiMi,  Thimta,  Pdagia,  TcrAdlarici,  P^^ftrtma^  Froiiifor^ 
lAeheiiporik, 

2.  Cells  round,  very  fine,  poriform,  immersed — OrhiovUla^  Margir 
ncpora,  Stinmaiojpcra^  TiMa,  Sginopora,  OhrytaorOf  Oenopen, 
J)isH€hfipora,  ffeterop<>ra, 

8.  Cdls  round,  more  or  less  tubular — Piut^Ucpora,  JIi>ma% 
Idmonea,  Cfricopora, 

The  following  are  the  prindpal  diaraoters  of  these  genera  :— 

1 1.  Cdls  Polygonal 

iViPQitfea— Animals  ui^nown;  cells  prismatio,  oontiguous,  vertiosl, 
or  diverging,  the  parietes  pieroeid  with  pores,  the  cavity  divided  by 
transverse  septe;  polyparium  branched  or  masuve^  aometimeB 
basdtiform. 

It  is  a  genus  of  Lamarok.  Goldfuss  added  to  the  knowledge  of  its 
structure^  but  changed  ite  name  to  Co^omopora.  De  Blainville  thinks 
JPunomui  of  Lamouroux  may  be  induded  in  it,  but  the  deaoriptioaB 
are  unlike.  Ehrenberg  plaorait  near  Attrtea,  in  the  family  oi  Madn- 
phyjUoeot  and  we  think  with  reason. 

xhe  PavosUea  are  only  known  in  a  fossil  states  and,  we  bdieve^  only 
in  strata  of  the  Trandtion  and  Carboniferous  eras^  in  the  former  of 
which  they  are  specially  abundant,  in  ^  Bifel,  Siluria,  at  Dudley,  ft& 

P.  ^^Atondtca  (Goldfuss,  teb.  26,  t  8)  is  a  fitvourable  flxamplft.  (See 
figures  on  the  next  odumn.) 

Eunomia. — Animals  unknown;  oeUs tubular,  long,  paralld,  inte^ 
nallv  suloated  longitudinally,  and  transveradyannulated;  theparistai 
thidc  and  solid.    (Lamouroux, '  Expos.  Method') 

The  only  spedes,  S,  radiaUt,  ia  fossil  in  Oolitic  series  of  Caen. 

Alveolita. — Animals  unknown;  oeUs  short,  tubular,  prismatic^ 
dveoliform,  the  parietes  thin;  polyparium  formed  into  reticulated 
layers^  enveloping  each  other. 

It  is  a  genus  of  Lamarck,  subsequently,  but  without  sufficient  resson, 
reunited  bv  Ck>ldfuss  to  FavogUet,  under  the  name  of  Calamopan, 

Two  llvmg  spedes  snd  a  few  fossils,  diiefly  frt>m  the  Tertiary  seriee 
of  Dax.  De  Blainville  indudea  in  the  genus  (not  correctly)  many  of 
the  Calamopora  of  Gk)ldf uss  which  are  to  be  ranked  as  Fawaita, 

Prcndipora, — Animals  unknown;  cells  unequal,  aubpolygoDil, 
accumulated  irregularly,  prominent  only  on  the  extenial  surface  of  a 
finely  brandied  pol^nP<^^°^  which  is  fixed,  arboreecent,  varioudy 
reticulated,  and  longitudinally  atriated  on  the  non-odluliferous  face. 

One  of  the  spedes  is  ranked  as  a  lUUpora  by  Lamarck.  Lamouroux 
(following  Tiledus)  calls  it  Knuautema,  The  spedes  are  recent  i& 
the  seas  of  Kamtohatka  and  the  Mediterranean.  Ex.  P.  rtUculattk 
(Blainv.,  pL  69, 1 1. 

Liehmoportu — Animals  unknown;  odls  rather  larger  poriform  or 
sub-tubular,  sub-polygonal,  accumulated  and  scattered  on  the  interior 
BurfiBMse  of  a  fixed  orbiouliyr  onpuliform  polyparium,  which  ii  quite 
smooth  externally. 


HILI.EPOBID& 


It  u  ■  Banal  of  Da&Bnag^  inolnding  odb  raoeat  »nd  thras  fonl 
apeda  fiom  ths  Creteoeoni  and  Tsrttuy  Steftta.  Ex.  L.  twMMfo. 
(be  BUin?.,  pL  68,  t  i.) 

ThtCMO. —  tni"*!*  uoknown;  oella  mth«r  km  and  datp,  mb- 
poIjgMiiJ,  toDuiaiilatad  impiltrlTi  ptomiixot  on  Uka  tnniid  or  ■ngn- 
MtA  EMe  of  the  polrpariaiii,  whioh  ii  fixed,  imgnkrl;  lotnd,  and 
more  or  Imi  Imiumw  batwMO  th«  Mcmmnlatioiu  of  porH.  Ex.  T. 
elallirala.     (Ijunonroux,  pL  SO,  1 17.)   From  the  Oolit«  of  Cun. 

Aptetdma. — Aninubnokoown;  oelUiab-pol7Boiial,im*Uiporifonii, 
irrsgulkrl;  diipooed,  oocupjingtheupparand  extanul  ad^  of  ^noiu 
rid^  imootb  on  ona  aid*,  pUUed  on  tha  other  ;  polypwium  globular 
oT  hMniapberioal,  diTergiiig  from  the  baee  to  the  olroumferenoo.  It 
ii  a  ganua  of  Lunouroux,  from  the  Oolite  of  Caen.  Ex.  A.  diatMut, 
(DeBlaisT.,  pLfi0,  £3.) 

TttebeUaria. — Anitr''  miknomi ;  oelU  imaU,  oTal,  anb-tri^Dal, 
quinaandaUr  arranged  on  the  lurfaoe  of  the  polfpariua,  which  ia 
eompoaed  of  ahmt  conical  apparently  twiatvd  bnnohea. 

Thii  beautiful  coral,  thus  charaeteriiad,  ii  found  in  the  Oolite  of 
Cieo,  and,  it  ia  beliaTed,  alw)  abundantlj  dmt  Bath.  Parhapa  onk 
one  apaciai  ia  known,  which  Lamourouz  ^vidae  into  twa  Ex.  T. 
ramon-ima.     (Lamoor.,  pL  S2,  £  1,  o.) 

Pdagia. tnimaU  unknown ;  c«ll>  aub-polygonal,  oloae,  irragalar, 

oocapjing  the  convex  edge  of  nomeroua  vertical  ridgea,  diapoaed  in  a 
ndiatiog  form,  and  either  aimple  or  dichotomoiu  on  the  upper  aurfaoe 
Df  the  ooral ;  poljparium  free,  fungiform,  excaTated  and  latn  all  if  arena 
above,  convex,  pedunculated,  nnd  circularly  wrinkled  below.    Ex.  P. 


Poiytrmia. — 


ia  unknown  j  cella  porifaiai,  polygonal,  irregolar, 


IwtMlarim  rawmUllma. 

anequal,  numeroua,  ocrapying  the  knotty  branclies  et  a  amall  fixed 
polypanom.  It  ia  a  genua  of  Biaaa  Ex.  P.  mmiaeeum.  (Da  Blunr., 
pL  6S.  t  i.) 

S  2.  Celli  rounded,  poriform. 

OrHtotitet. — *  TiiTn«l«  unknown ;  polvpiriom  a  ragnlar,  orbieolar, 
diMoid,  Mdlnlar,  cretaoeona  man;  odla  in  two  layera,  aometimel 
appannt  «xtemallr,  and  eapeoUUy  at  the  mamn,  which  ia  thickened. 

It  ia  a  genua  of  '■amatck,  apparently  foundM  upon  an  intenul  coraL 
Ona  i«oent  European  apeolea,  and  aereral  foaaOa  from  the  Chalk  and 
Tvtiarlea  of  Europe,  are  mentioned.  Ex.  O,  comptanata,  (De  Blainr., 
pL78.fig.a) 

Margtiwpora. — Animala  unknown ;  oeUa  poriform,  eicaaiively  amall, 

raond,  eloae,  aituated  in  the  narrow  tortuoua  folda  of  tiie  dnmmfer- 

anoe  of  the  polyparlum,  which  ia  free,  irregular,  diacoid,  thickened  at 

the  margin,  and  conoentiicakUy  atriated  on  both  aur&cea.    (Probably 

itemat  ooralline  ^late.)  Ex.  M.  vtrtAralu.  ^Btainv^  pL  SB,  f.  6.) 


anbirioboaa,  fonnad  of  alternately  aoM  and  pore 
poaedbmn. 
"  I  uaraetw  ia  bom  QoldfiMa,  the  antiior  of  the  genua.    Tha  ealla 


^uria,  Dudley,  ft«.    Hr.  Lonadale  ba«  daaciibed  a 

to  a  If  mnmulite  in  fignrh    Ex.  S.  coaceniriea,    (Ooldf  uaa, '  Pabitaota 

Eoiopa^'  tab.  S.) 


■W  HILIiEPOBID^ 

Otriopora, — Aiiimal.  uokuomi ;  oelli  porifoim,  ronnd,  dosa,  iiregu- 
Urlf  distributed  in  conomtria  Ujen;  polTparium  polTmoiphous, 
often  globular  or  lamellar. 

This  gentu  wu  eatabliahsd  by  Qoldf  uu,  but  is  cortailed  by  *  Btrioter 
definltioii  by  De  filBinville,  to  suit  fouili  which  appear  in  the  Chalk  of 
Maeatricht  and  tbo  TranBition  Rocka  of  Bambeig.  Ex.  C.  min-ojwra. 
(QohifiiBa,  Ub.  10,  t  i.) 

(Tkrytmtra ,— Ahitth'Ii'  mikiiown ;   celk  poriform,  verj  fioe,  with  a 
lonnd  opemog,  aocamulatod  od  the  interr^a  of  xiA^/ta,  irhich  u    ' 
mow  on  the  aur&ce  of  the  fixed  irregularly  lUDOae  polyparium. 

It  ia  a  genus  of  Lamootoui,  to  nhidl  De  Blainviile  refere  maiiy  of  the 
CerioportB  of  OoldfiiBa,  which  belong  to  tha  OoUtia  Formationa.  Ex. 
C.  rinnoia.     (Lam.,  pL  81,  t  0.) 

Tiiaia. — Animals  unknown;  the  polnMrium  formed  of  tortuoua 
TerruBoBO  cylindrical  branches ;  cella  amidl,  accumulated  in  irregular 
patchea,  which  project  abore  Qig  general  aurface,  and  are  separated  by 
■moolh  interraJi,  Ex.  T.  diitorla.  (Lam.,  pL  it,  £  6,  6.)  From  die 
Oolite  of  CaetL 

SpittopBra. — Animala  unknown ;  polypaiium  adherent  by  a  coi 
aoncantrically  atriated  face  below ;   above  reticulated,  tuberou] 
and  bearing  between  the  tubercles  poriform  cells.    FoasU  from  the 
Chalk.    Three  species.    Ex.  3.  mitra.    (De  Blain.,  pL  TO,  f.  3.) 

DUtiehopara. — Animals  unlmown ;  cells  of  two  kinds ;  some  stelli- 
form,  scattered,  superficial,  shallow;  the  others  poriform,  deep, 
unequal,  forming  three  lateral  rows  ou  eooh  side  of  the  branches  of 
an  arborescent  polyparium — these  branches  are  compressed,  obtuse, 
aubfleiuous,  and  tubulose  within. 

Tliia  Lamarckion  genua  contains  the  Slillepora  violaeea  of  Limueus. 
(De.  Bloinv.,  pL  55, 1  2.) 

Btleropora. — Animals  unknown  ;  cells  round,  poriform,  oompletely 
immersed,  of  two  aorta ;  aoma,  larger  than  the  othen,  are  regularly 
dispersed  on  the  whole  surface  of  the  polyparium,  which  ii  fixed, 
lobed,  or  branched,  and  formed  of  superposed  laminra. 

It  is  a  genus  of  Da  Blaiaville,  formed  to  include  certain  Ceriopora  of 
Ooldfuss  which  have  two  wrta  of  porea.  Ex.  S.  ervptopora.  (Gold' 
fuse,  tab.  10,  f.  3.} 


Fosml  from  tha  Chalk  of  Maestricht 

Hr.  Lonsdale  mentions  one  from  the  Silurian  Hooka.  (Murchison's 
'Bilurian  System,') 

§  S.    Osll)  round,  and  more  of  leas  tubular  and  [n«minent. 

Puittilopora. — Animals  unknown ;  oella  rather  prominent,  puatolose 

or  mammilUted,  distant,  with  round  openinga ;  polyparium  fortied 

of  aupecposed  laminn,  oyliudrical,  digitifotm,  or  a  little  bnmohed, 

The  few  foaula  which  haia  these  charocten  are  aeparated  bom  the 
Oeriopora  of  Qoldfuas  by  De  Blainville.  They  are  from  tha  Chalk 
and  Oolite.    Ex.P.madrtpiiracia.    (Qoldfusa,  tab.  10,  £  12.) 

Somera. — Animals  unknown ;  cells  with  a  circular  opening,  promi- 
nent, detached,  dispersed  almost  quinounciallj  on  tha  inner  face  of  the 
branches  of  a  fragile  ramulose  polyparium,  which  is  fistuloae  and 
furrowed  on  the  non-polypiferoua  face. 

It  is  a  genus  of  I*mouroui,  formed  from  Seltpont  of  Lsmorcfc.  It 
includes  sateral  living  species,  from  the  seas  of  Europe  and  Auatralaaia, 
and  mere  fossils,  chiefly  from  the  Tertiary  Strata,  but  Mr.  Lbnadale 
noticesonefrom  the  Dudley  Limestone.  Ex.  II.  fivRdiculata.  (Lattt, 
pL  74, 1.  7,  8,  9.)  '        ' 


HIHOaA. 


_,  ___spr<nninant,  anb-coiiJc«l,  distil. 

with  a  ciroular  opening,  arranged  in  lulf  rings  or  ahort  cro^lmei.  s 
two-thii^  of  the  circumference  of  the  branches  of  tlie  palypui^is. 
which  ia  not  porous,  but  slightly  channelled  on  the  non-cell ulifero::* 
face ;  the  branches  are  divergent  and  trii^uetraL 

One  lining  species  belongs  to  this  genus  of  Lamouroui,  aod  ifn. 
totals  from  the  Oolite  of  Caen,  and  Chalk  and  Tertiariee  of  Ma^ttr.^ 
and  Paris.  Qoldfusa  has  included  two  of  them  among  Ka^jr^i 
Ex.  /.  IriqMtra,    (Lam.,  pL  79.)    From  the  Oolite  of  Caen. 

CHeopora.  —Animals  unknown;  cella  tubular,  rather  promitia 
with  a  circular  opening,  arranged  in  rioga  transversely  or  obltqu^lr  i^ 
the  surface  of  a  fragile  polyparium,  which  branchea  into  cflindcc 
partf  obtuse  at  tho  extremity. 

This  genus  was  named  ^iroporo  by  Lamouroui,  but  it  is  only  n 
that  the  cells  take  anything  approaching  to  a  spiral  uTaogemant. 
coral  is  alveolar  through  its  msss.  Some  of  the  most  choisetfrii':; 
species  are  fossils  from  Caen.  F.  Fanjarii  is  from  the  Chalk  i 
Maastricht,  and  De  Blainville  Joius  to  the  group  two  reoeat  sped^ 
Striatopora  onnii^fa  and  3.  nuda  (Lamarck).  Ehrenbeig  caili  tia 
group  Myritaoon,  and  Wiegmann  Trtinealaria. 

MILLERITE,  or  Capilla.y  NicksL    [NiouL] 

MILLER'B-THOMB.    [CoilDB.] 

MILLET.     [SoRoauiL] 

MILI^TONE-QKIT  is  Uie  tiUe  of  a  remarkable  gzoap  of  stna 
which  belong  to  the  Carboniferous  System,  and  sepu«te  the  CcL 
Formation  &om  the  Mountain  Limestone.  It  may  be  regarded  u 
one  of  the  many  instances  of  transition  on  a  large  scale,  whidi  letau 
to  the  geologist  looal  changes  of  level  and  position  of  the  aacii 
lands,  whereby  new  currents  were  occasioned  ia  the  aeo,  and  c 
depositions  produced  in  its  bed.  Instead  of  tha  depoaita  of  aiomiti_ 
limeatoue  generated  by  processes  almost  purely  marine,  we  have  ia 
the  Millstone-Qrit  group  evidence  of  stivsma  from  the  inteiiac  e'. 
elevated  lands  and  periodical  current*  which  spread  pebbles,  sand,  sue 
clay,  vrith  land-plonta,  over  surfaces  where  previously  corals  and  shdl- 
were  accumulated  in  the  quiet  sea.  The  character  of  this  group  ytra 
according  to  a  certain  law  of  development  in  paasing  from  the  ttra'ih 
to  the  north  of  England.  It  is  of  little  importance  in  the  soati-we* 
of  England,  South  Wales,  or  an;  of  the  midland  cool-fieids;  bat  is 
Derbyshire  it  acquires  great  thickness,  and  appears  in  some  of  the 
moat  striking  aoenss  of  that  ntmanUo  oounty.  Here  it  ia  a  aerua  a! 
thick  arenaceous  rocks,  alternating  with  ahalea  and  Bagatooee  balov 
the  coal  and  above  the  limestone.  Parbapa  no  mora  remulaUi 
feature  in  English  geology  can  be  noticed  than  the  bold  cragi  al 
miUatone-gnt  which  are  crossed  as  the  traveller  prooeeda  from  11h 
ooal  of  Sheffield  to  the  limMtone  of  Utatleton. 

Farther  to  the  north,  between  the  deep  limeatone  dalea  of  Torkahire, 
the  mmstone-grit  rocks  appear  on  the  summit  of  InglebOToo^  Peof 
ghent,  and  Wbomaide,  mixed  with  shales,  Hmaatonee,  ironatoaaa,  and 
bads  of  coaL  At  least  three  distinct  bsnds  of  coarse  pebbly  iniUrtoB»' 
grit  here  occur,  though  not  in  one  hill,  and  a  ■iTniUr  character  brlftip 
to  the  series  in  Durham  and  Northumberland.  Through  all  tbs 
extreme  north  of  England  indeed  tha  mUlston»grit  group  pnaios  by  iti 
coal.  Ironstone,  Kc.,  to  the  cool  formation  above,  and  by  ita  limestciia 
and  peculiar  ahalea  to  the  mountain  limestone  below,  by  ao  euy  a  grt- 
dation  that  the  whole  appears  one  vast  sarin  of  associated  dmosits. 

The  rock  from  whii^  the  group  is  named  die  HiUstone-Qrit,  is  > 
vey  cooTBe-grsined  quartzosa  sandstone,  with  layers  of  pebble<  oftoi 
defining  the  upper  or  under  sur&oes  of  beds,  and  aometimea  (aa  near 
Eeighlay)  containing  remarkable  masiee  of  laminated  mica,  which  it 


e  and 


nstaralsls*;  »,«,  ftsimsnli  of  Uis  upper  safl  lower  iMni,  nupudea. 


that  of  Ravenglsss),  and  this  is  strengthened  by  tha 
occasional  abundance  of  felspar,  in  large  masses  ciyatalliasd  withioi 
but  fragmented  or  worn  to  a  pebbly  aspect  externally.  Thie  di  ' 
prabaUy  the  tma  history  of  tha  rock.    It  ia  a  r»«ggTegat«d  a 

the  disint^ral«d  materials  of  granite;  and  as  almoM  eveir  aat)> 

of  the  coal  districts  is  liable  to  assume  locally  tha  ooarasneaa  of  grain 
of  the  millstone-grit^  and  all  appear  to  contsin  felspar  grains  and 
fragments  (often  decomposed  to  porcelain  day),  the  importance  of  i 
atud^  of  the  Millstone-Qrit  beoomas  evident.  The  organjo  romains  an 
a  mixture  of  those  belonging  to  the  Coal  Formation  (Planta),  and 
those  of  the  subjacent  Limestone  Wonddttra,  MolUiea). 

MILVUS.       [FALOOBIDi] 

MIUOSA,  a  genus  of  Plants  belonging  to  the  natural  order  Ltgr 
matota.  It  hss  polygamous  flowers ;  patsJs  4  or6,  oonneeted  together 
mto  a  4-  or  S^left  funnel-ahsped  corolla ;  stamens  inserted  in  the  ttt» 
of  the  corolla,  or  in  the  stipe  of  the  ovary,  equal  in  number  to  tl» 
lobes  of  the  oorolla,  or  double  or  triple  that  number;  legume  eom- 
preased,  flat^  1.  or  many-jointed;  jcinta  1-seedod;  ribe  permanoit; 
atipnles  petioUr;  leaves  bipinnate,  vfith  one  or  more  paire  of  pinn^ 
each  pinna  bearing  2  or  many  pairs  of  leaaels ;  flowers  toee-oolouisd 
or  white,  disposed  in  hesda.  The  leaves  are  frequently  sensible  to 
touch,  as  in  the  Sensitive  Plant    The  species  are  very  munanms: 

X.  temitiva,  the  aonsitivo  Plant,  has  prtokly  atems  and  petioles; 
leafieta  ovate-acute,  dotted,  with  adpressed  pill  beneath,  but  glabrous 
above.  It  ia  a  native  of  Brazil  Tha  ftowan  ore  roao^oloared  and 
tetrandrous.  Tha  leafieta  are  sensitive  to  toacb,  but  not  lo  mu^  so 
I  sa  the  following  apecies. 


^1 


HIKOSEi^ 


MIMUa 


Ml 


M.  pudiea  has  a  prickly  hdrbaoeoua  stem,  with  the  peiioleB  and 
peduncles  more  or  less  beset  with  stiff  hairs  or  bristles ;  leaves  some- 
what digitately  pinnate,  with  4  pinnae,  each  pinna  bearing  many  pairs 
of  linear  leaflets.  It  is  a  native  of  Brazil,  and  is  commonly  grown  in 
our  gardens  under  the  name  of  Sensitive  Plant,  the  leaves  falling  on 
the  slightest  touch.  The  roots  of  this  plant  and  its  allies  emit  a  most 
offensive  smell,  resembling  the  odour  of  a  sewer  at  the  time  of 
impending  rain.  The  legnmes  of  M.  aaponai*i(t,  according  to  Royle, 
form  a  considerable  article  of  commerce  in  India  on  account  of  their 
saponaceous  qualities.    [Sensitive  Plants.] 

(Lindley,  VegUabU  Kingdom  ;  Don,  IHchlamydeotu  Plants,) 

MIMCSEuS!,  a  suborder  of  Plants  belonging  to  the  natural  order 

Jjeguminoiast  whose  flowers  are  regular,  the  stamens  long,  usually 

indefinite  in  number,  and  hypogynous,  and  the  flowers  valvate  in 

SBstivatiott.    They  are  in  many  cases  polygamous,  and  their  leaves  are 

always  more  or  less  oompound.    The  principal  ge^ns  of  the  division 

is  the  Acackk    [Aoaoia.]    Mifnosa  itself  consists  of  a  considerable 

number  of  species,  many  of  which  are  remarkable  for  the  irritability 

of  their  leaves,  a  curious  property  which  has  always  rendered  them 

objects  of  interest    [SENsmvB  Pdains.]    The    species   oommonly* 

cultivated  for  the  exhibition  of  this  phenomenon  is  the  Mimota  pudicaj 

a  South  American  luinual.    Among  the  useful  plants  belonging  to 

MimoaecCf  and  not  included  in  the  genus  iieocia,  are  the  Ing<u  aapida, 

J.  dulcia,  L  biglobotOf  and  some  others,  whose  pods  contain  a  sweet 

nutritious  fsecula,  which  renders  them  fit  for  food ;  and  several  kinds 

of  Proaopis,  the  astriogency  of  whose  pods  and  bark  renders  them 

valuable  for  tanning  purposes.   In  general,  in  the  northern  hemisphere, 

Mimotea  are  confined  to  tropical  countries,  or  to  those  which  have  a 

high  summer  heat;  but  in  the  southern  hemisphere  they  extend 

beyond  such  limits,  as  in  Van  Diemen's  Land,  where  Aoadas,  called 

Wattles,  are  the  commonest  wood.    [LaaUMiNoas.] 

MIMULUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Scrophulanacue,  It  has  a  tubnlar  calyx,  5-angled  and  5-toothed,* 
corolla  ringent,  upper  lip  2-lobed,  lower  one  trifid,  nsoally  bigibbous 
at  the  base^  segments  all  flat ;  stamens  4,  didynamous,  inclosed ;  oeUs 
of  anthers  diverging  or  divaricate,  at  leogth  snbconfluent;  stigma 
bilamellate;  capsule  hardly  furrowed,  2-talved,  valves  entire  with 
flat  maigins,  dissepiment  at  length  free;  placentas  adnate.  The 
species  are  erect  or  procumbent^  glabrous,  rarely  villous  herbs,  with 
usually  tetragonal  stems ;  leaves  opposite,  usually  toothed,  rarely  ^uite 
entire ;  flowers  axillary,  solitary,  pedicellate,  superior,  ones  sometimes 
racemose. 

M.  luiem,  Tellow-Flowered  Monkey-Flower,  has  leaves  closely 
toothed,  lower  ones  on  long  petioles,  ovate  or  somewhat  lyrate,  supe- 
rior ones  rounded  cordately,  stem  olaspiog ;  calyx  ovate,  but  oampa- 
nulate  in  the  fructiferous  state,  witii  ovate-acute  teeth,  the  upper 
tooth  larger.  It  is  a  native  of  ChilL  Babington  says  it  has  become 
naturalised  in  Qreat  Britain.  The  corolla  is  yellow,  with  a  dark  mark 
in  the  mouth. 

M.  mosehatuB,  Husk-Scented  Monkey-Flower,  has  diffuse  stems 
clothed  with  woolly  villi ;  leaves  petiolate,  ovate,  or  ovate-lanceolate, 
a  little  toothed,  rounded  at  the  base,  rather  pilose,  and  somewhat 
clammy ;  calyx  tubular,  but  oblong  in  the  fruit-bearing  state,  with 
lanceolate  unequal  teeth.  It  is  a  native  about  the  Ck>lumbia,  River,  on 
the  north-west  coast  of  America.  The  plant  exhales  a  strong  scent  of 
musk.  The  flowers  are  small  and  yellow.  The  plant  is  diffuse,  rooting 
at  the  base. 

{DoUfDieMamydeoui  Plants;  Babington,  Manual  of  Briti^  Botany,) 
MIMUS,  a  genus  of  Birds  belonging  to  the  family  Merulidcs, 
[Mbrulida]  M,  polyglotim  (Boie),  the  Mocking  Bird,  the  Mimic 
Thrush,  is  the  Tardus  polygloitus  ot  Linnssus,  and  the  Orp?ieus  p(dy- 
glottus  of  Swainson.  The  male  of  this  bird  has  the  upper  parts  of  the 
head,  neck,  and  back,  dark  brownish  ash,  and  when  new-moulted  a 
fine  light  gray ;  wings  and  tail  nearly  black,  the  first  and  second  rows 
of  coverts  tipped  with  white;  primary  coverts  in  some  males  wholly 
white,  in  others  tinged  with  brown.  Three  first  primaries  white  from 
their  roots  as  for  as  their  coverts ;  white  on  the  next  six,  extending 
from  an  inch  to  one  and  three-fourths  farther  down,  descending  equally 
on  both  sides  of  the  feather;  the  tail  is  cuneiform,  the  two  exterior 
feathers  wholly  white,  the  rest,  except  the  middle  ones,  tipped  with 
white;  chin  white;  sides  of  the  neck,  breast,  belly,  and  vent^  a 
brownish-white,  much  purer  in  wild  birds  than  in  those  that  have  been 
domesticated ;  iris  of  the  eye  yellowish  cream-coloured,  indining  to 
golden ;  bill  black,  the  base  of  the  lower  mandible  whitish ;  legs  and 
feet  black  and  strong. 

Female  very  mu(£  resembling  the  male,  but  the  white  is  less  pure, 
spreads  over  only  seven  or  eight  of  the  primaries,  does  not  descend  so 
far,  and  extends  considerably  farther  down  on  the  broad  than  on  the 
narrow  side  of  the  feathers.  The  black  jb  also  more  of  a  brownish 
cast 

Totmg  birds  with  the  breast  spotted  like  that  of  a  thrush :  young 
male  with  the  white  on  the  wing  broader  and  of  greater  purity  than 
in  the  femal&    (Wilson.) 

The  extraordinary  vocal  powers  of  this  wonderful  song-bird,  and  his 
lively  habits,  as  recorded  by  eye  and  ear  witnesses,  are  so  uncommon, 
that  we  should  think  we  were  reading  of  some  magical  bird  in  a  fairy 
tale,  did  we  not  know  the  fidelity  and  accuracy  of  the  excellent 
obsanren  who  describe  iK    Wilioii  thus  portrays  this  polyglot  :— 


**  The  ease,  elegance,  and  rapidity  of  his  movements,  the  animation 
of  his  eye,  and  ti^e  uitelligenoe  he  displays  in  listening  and  laying  up 
lessons  from  almost  every  species  of  the  feathered  creation  within  ms 
hearing,  are  really  surprising,  and  mark  the  peculiarity  of  his  genius. 
To  these  qualities  we  may  add  that  of  a  voice  full,  strong,  musical, 
and  capable  of  almost  every  modulation,  from  the  clear  mellow  tones 
of  the  wood-thrush  to  the  savage  scream  of  the  bald  eagle.  In  measure 
and  accent  he  faithfully  follows  his  originals.  In  force  and  sweeCuess 
of  expression  he  greatly  improves  upon  them.  In  his  native  groves, 
mounted  on  the  top  of  a  taU  bush  or  half-grown  tree,  in  the  dawn  of 
dewy  morning,  while  the  woods  are  already  vocal  with  a  multitude  of 
warblers,  his  admirable  song  rises  preeminent  over  every  competitor. 
The  ear  can  listen  to  his  music  abne,  to  which  that  of  all  the  oUiers 
seems  a  mere  accompaniment  Neither  is  this  strain  altogether 
imitative.  His  own  native  notes,  which  are  easily  distinguishable  by 
such  as  are  well  acquainted  with  those  of  our  various  song-birds,  are 
bold  and  full,  and  varied  seemingly  beyond  all  limits.  They  consist 
of  short  expressions  of  two,  three,  or  at  the  most  five  or  six  syllables, 
generally  interspersed  with  imitations,  and  all  of  them  uttered  with 
great  emphasis  and  rapidity,  and  continued  with  undioiinished  udour 
for  half  an  hour  or  an  hour  at  a  time.  His  expanded  wings  and  tail, 
glistening  with  white,  and  the  buoyant  gaiety  of  his  action,  arrest  the 
eye  as  his  song  most  irresistibly  does  the  ear.  He  sweeps  round  with 
enthusiastic  ecstacy ;  he  mounts  and  descends  as  his  song  swells  and 
dies  away;  and,  as  my  friend  Mr.  Bartram  has  beautifully  expressed  it, 
'  he  bounds  aloft  with  the  celerity  of  an  arrow,  as  if  to  recover  or  recal 
his  very  soul,  expired  in  the  last  elevated  strain.'  While  thus  evert- 
ing himself,  a  bystander  destitute  of  sight  would  suppose  that  the 
whole  feathered  tribes  had  assembled  together  on  a  trial  of  skill,  each 
striving  to  produce  his  utmost  effect,  so  perfect  are  his  imitations. 
He  many  tunes  deceives  the  sportsman,  and  sends  him  in  search  of 
birds  that  perhaps  are  not  within  miles  of  him,  but  whose  notes  he 
exactly  imitates ;  even  birds  themselves  are  frequently  imposed  on  by 
this  admirable  mimic,  and  are  decoyed  by  the  fancied  calls  of  their 
mates,  or  dive  with  precipitation  into  the  depths  of  thickets  at  the 
scream  of  what  they  suppose  to  be  the  sparrow-hawk. 

**  The  Mooking-Bird  loses  little  of  the  power  and  enexgy  of  his  song 
by  oonfinementb  In  his  domesticated  state,  when  he  commences  his 
career  of  song,  it  is  impossible  to  stand  by  uninterested.  He  whistles 
for  the  dog ;  Csasar  starts  up,  wags  his  tail,  and  runs  to  meet  his 
master.  He  squeaks  out  like  a  hurt  chiqken,  and  the  hen  hurries 
about  with  hanging  wings  and  bristled  feathers,  clucking  to  protect 
its  injured  brood.  The  barking  of  the  dog,  the  mewing  of  the  oat^  the 
orealdng  of  a  passing  wheelbarrow,  follow  with  great  truth  and  rapidity. 
He  repeats  the  tune  taught  him  by  his  master,  though  of  considerable 
length,  fully  and  faithfully.  He  runs  over  the  quiverings  of  the  cananr 
and  the  clear  whistlings  of  the  Virginian  nightingale,  or  red<bird,  witn 
such  superior  execution  and  effect^  that  the  mortified  songsters  feel 
their  own  inferiority,  and  become  altogether  silent,  while  he  seems  to 
triumph  in  their  defeat  by  redoubling  his  exertions.  This  excessive 
fondness  for  variety  however,  in  the  opinion  of  some,  iiyores  his  song. 
His  elevated  imitations  of  the  brown  thrush  are  frequently  interrupted 
by  the  crowing  of  cocks ;  and  the  warblings  of  the  blue-bird,  whioui  he 
exquisitely  manages,  are  mingled  with  the  screaming  of  swallows  or 
the  cackling  of  hens :  amidst  the  simple  melody  of  &e  robin  we  are 
suddenly  surprised  by  the  shrill  reiterations  of  the  whip-poor-will^ 
while  the  notes  of  the  kill-deer,  blue-jay,  mSurtin,  baltimore,  and  twenty 
others,  succeed  with  such  imposing  rudity,  that  we  look  round  for  the 
originals,  and  discern  with  astonishment  that  the  sole  performer  in 
this  singular  oonoert  is  the  admirable  bird  now  before  us.  During 
this  exlubition  of  his  powers  he  spreads  his  wings,  expands  his  tail, 
and  throws  himself  around  the  cage  in  all  the  ecstacy  of  enthusiasm, 
seeming  not  only  to  sing,  but  to  dance,  keeping  time  to  the  measure 
of  his  own  musia  Both  in  his  native  and  domesticated  state,  during 
the  solemn  stillness  of  nighty  as  soon  as  the  moon  rises  in  silent 
majesty,  he  begins  his  delightful  solo ;  and  serenades  us  the  live-long 
night  with  a  full  displav  of  his  vocal  powers,  making  the  whole 
neighbourhood  ring  with  his  inimitable  medley." 

Audubon  is  of  opinion  that  in  song  it  is  far  beyond  the  nightingale. 
He  pronounces  the  notes  of  that  bird  to  be  equal  to  those  of  a  soa- 
brette  of  taste,  who,  could  she  study  tmder  a  Mosart,  might  perhaps 
in  time  become  very  interesting  in  her  way.  But  he  thinks  it  quite 
absurd  to  compare  her  essays  to  the  finished  talent  of  the  Mooking 
Bird.  In  confinement  its  melody,  though  vary  beautiful,  falls  far 
short,  in  his  judgment^  of  its  **  wood-notes  wild."  He  describes  its 
imitative  powers  as  amasing,  and  says  that  these  birds  mimic  with 
ease  all  their  brethren  of  the  forests  or  of  the  waters,  as  well  as 
many  quadrupeds;  but  though  he  has  hehrd  that  the  bird  possesses 
the  power  of  imitating  the  human  voice,  he  never  met  with  an  instance 
of  that  mimicry. 

The  last-mentioned  author  gives  us  a  most  interestiiig  detail  of  the 
loves  of  these  charming  birds  amid  the  rich  scenery  where  the  gMt 
MagnoUa,  with  its  thousand  beautiful  flowers^  Bignonias,  the  wnite- 
flowered  Sluartia,  and  the  Qolden  Orange,  are  intertwined  with 
innumerable  vines.  "For  awhile,"  continues  this  graphio  deseriber, 
"  each  long  day  and  pleasant  night  are  thus  spent;  but  at  a  peculiar 
note  of  the  female  he  ceases  his  song,  and  attends  to  her  wishes.  ▲ 
nest  is  to  be  prepared,  and  the  ohoioe  of  a  place  in  which  to  lay  it  ii 


MS  imnTB. 

to  baoonu  A  DMtlar  of  nnitiul  ocnuidnBtiotL  The  oranga,  tite  bg, 
tha  pMT-taM  of  the  gudena,  are  iiupmtedi  tha  thick  brtu  patchea 
are  also  vlaited.  They  appear  to  be  well-mhad  for  the  pnrpoae  in 
view;  aod  so  well  doolliB  bird  know  that  mui  1*  not  hia  moat  djuiffer- 
ona  enemy,  that,  instead  of  retiring  from  him,  UuT  at  kogth  fix  ^eu 
abode  in  hia  vicini^,  peifaap*  in  the  Dsanat  tree  t«  u*  window. 
Dried  twigt,  learaa,  granae,  ootton,  flax,  and  other  mbatanoea  are 
piiiad  np,  oanied  to  a  forked  bnuich,  and  then  ananged.  Tha  female 
haa  iMd  an  tgg,  and  the  mala  redonblea  liia  CMewoe.  Five  egga  ate 
depoeited  in  due  time,  when  the  male,  having  Utile  more  to  do  than 
to  aing  hia  mkte  to  repoae,  attmiee  hia  pipe  anew.  Every  now  and 
then  ha  ajAat  an  iniect  on  the  gronnd,  the  tuts  of  whioh  he  ia  aura 
will  plaaae  hia  beloved  one.  Ha  drops  upon  it,  takes  it  in  hia  bill, 
bntti  it  t^faiiut  Uie  earth,  and  flies  to  the  neat  to  feed  and  raoeivs  the 
warm  thank*  of  hia  devoted  female." 

The  eggs  are  pal^gTeen,  blotched  and  apotted  nearly  all  over  with 
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and  aome  very  hi^  onea  an  mingled  with  ft  plsMMti  wxUing.  U  > 
heard  only  during  qring :  at  otliac  time*  ita  ory  fa  hanli,  aDil  ttrlm 
harmoniona.  .Ha  aUtaa  that  imu  MtMcaado  Umm  Uida  wen  tan 
and  bold,  oonitMttly  atteoding  the  ooonby-homee  in  nambeTa,  to  pid 
the  meat  which  wai  hong  up  on  the  poata  or  walla ;  but  if  ai^  ckIv 
amall  bird  qipraaahed,  the Oslandzia drove  it  aw^.  Ut  DwwinaiUh 
tha^  on  the  wide  ""■"''i*"*r'  plains  of  Patagonia,  anotlier  dostlf 
allied  apeoie^  Orpktitt  Palagometit  «t  VOAnmy,  iriiicfa  fraqnods  itK 
valleya  dothed  with  tpiny  buihee,  ia  a  wilder  I^d,  and  han  »  di^Ul> 
different  tone  of  vuioe.    {'  Toy^cs  of  H.kLS,  Adrattut*  and  Baa^' 

llr.  Swainson  ('  Fauna  Boreali-Amerioeua,'  voL  iL,  and  '  CSaanta- 
tion  of  Birds,'  vol  it)  notjeea  the  atrikins  analogy  between  Hia  Mod- 
ing  Ktd  and  Lanmt  Canimauu  (the  Loggedeaded  Hhiike).  Bdi 
the  birds,  he  Tanaik^  are  Epical  examplia  of  two  distinot  groqa : 
th^  are  of  the  same  ds^  olot hod  in  near^thasanuoolonred  phmap. 
isek  tha  asms  kind  of  fcrod,  agree  in  the  stmetnra  of  their  wings  sad 
tail  (alnwet  b  that  of  their  feat),  build  the  Mma  kind  of  neat  and  ■ 
aimilar  rituatsoas,  imitate  the  notes  of  other  tdrdi^  ^eot  thor  ■la■^ 
*iosable  food  in  the  aame  manner,  and  yet,  in  hia  opiniooa  ars  tolai^ 

Tha  term  'Mock-Euid'  ia  aometimea  uaed  to  ^'iflTiatm  the  fiadgs- 
Hid  {Oumtea  *aUearia  of  Fleming,  Sfiria  Pkn^mUit  of  Bediebfa. 
(Mmodula  Pkraowulit  of  Bonaparte) ;  sad  that  of  Hoek-Micfatiagii! 
it wnMtimes  applied  to  the Blaak-CapTBLias-CAFL ai  *  '  '  "^ 
FauTrtte^  Oimuia  toftww,  Br.  and  Flem.,  JfetooiHa 
%Ivta  Aortenrii,  Bechet. 

lUHUSOPS,  a  genua  of  FlanU  bdonging  to  tho  B>tanl  aim 
SapetMM;  Ithssaoalyl  11  tii  11  raitiiil.  iii^iilliiili  ilhijiiwiil  ill  i  laai 
order;  ooroUa  with  a  double  row  of  aegmanb^  the  ootw  row  oontMtni 
from  0  to  16  in  nnmber,  wfaidi  are  eiUiar  esitiTe  or  divided,  the  iawt 
anthariferoos  -*~t^i~"  8  er  il, 
~  «  with  as  maq 
dtram  ahoctioB. 


Tha  (Dsmiia  of  the  Mocking  Bird  are  cats,  the  Faleo  StaiJtii,  and 
makea,  especially  the  Black  Bnake,  which  Wilson  deaoribea  as  the 
mortal  enemy  of  our  •ODgster's  ^gi  and  young,  and  as  the  object  of 
his  aapedal  and  deadly  vengeance  ;  for  the  bird  rarely  leave*  hia  foe, 
whan  ne  has  found  him,  alive.  "Children,"  says  AndnboD,  "aeldom 
destroy  the  neste  of  theie  birds,  and  the  plant«n  generally  protect 
them.  So  much  does  tliis  feeling  prevail  througbaat  Louisiana,  that 
they  will  not  willingly  permit  a  HoddngBird  to  beshot  at  any  time.' 

The  tdodof  this  Bp«ae*oonsiit*,*occmling  to  Wilson,  of  the  berrira 
of  the  t«d  eedar,  myrtle,  holly,  arid  many  apeciea  of  Amtaa^togMher 
with  gum-beniee,  gdtberiiee,  and  a  profiaioa  of  other*  with  which 
tbeawampy  thioketa  abound,  as  wdl  at  winged  inaeetik  of  which  it  is 
ninteilliigljfnnfl 

"The  Mocking  Bird,"  aaya  Wilaon,  "inhabits  a  very  oonsiderable 
extent  of  both  North  and  South  America,  having  been  traced  &om  the 
■latea  of  Ifew  England  to  Biaail,and  also  among  many  of  the  adjacent 
itlanda;  much  more  numerous  in  those  statea  aouth  than  in  tlioaenorth 
of  tha  river  Delaware,  being  generally  migratory  In  the  latter,  and 
resident  (at  least  many  of  them)  in  the  former.  A  warm  niimftl^  and 
low  country,  not  far  from  tha  sea,  seem  most  conganiai  to  their  nature; 
accordingly  we  find  the  epedes  less  munerou*  to  the  we*t  than  east 
of  the  great  range  of  the  Alleghimy,  in  the  same  r— T'lltis  of  latitude. 
In  the  aavers  winter  of  ISOS-S  I  found  theae  tarda  oocaaionally  from 
Fiedarickibnrg  in  Tirginia  to  tha  aonthem  pMt*  of  Georgia." 

If  nttall  stat«a  that  it  inhabiU  tha  whole  oontinait  and  the  adjaoaot 
islands,  from  Bhods  Island  t«  tiie  Isrser  Isbnds  of  the  WcBtlndiea, 
oontioning  througli  the  equatorial  r^ions  and  as  ht  south  sa  BradL 
Kor  i*  it  omfined  to  tha  eastern  or  Atlantic  state*  i  for  it  is  foond 
in  the  State  of  ArlttnAs,  and  more  thim  a  thousand  milu  Emm 
the  mouth  of  Red  Biver.  Say  notices  it  aa  brvedlng  at  the  weetem 
■ouroaaof  thaPUtl«,nearthebaaaoftheIloa^Hountaina.  Bullock 
saw  it  on  the  table-land  of  Hexiao.  Hr.  Litchfield  informed  Huttall 
that  it  ia  oommonlv  heard  in  Yenesuela. 

Hr.  Darwin  {'Journal  sod  Bamarka')  notioee,  in  lils  acoount  of 
Haldonado,  a  Mocking-Bird,  Orplitv*  modvlafor,  called  by  the  inhabit- 
anta  Calandria,  as  remaikabla  for  pceseaaing  a  song  &r  superior  to 
that  of  any  oUier  bird  in  tlie  oonntry :  indeed  it  waa  niariy  the  only 
bird  in  South  America  which  ha  ohaevved  to  take  ita  st^d  for  the 
porpDae  of  dngji^  Be  oomparea  the  iong  to  that  of  the  Sedge- 
watUsr,  but  saye  thrt  it  b  more  powerful,  tad  that  sonw  haith 


I  sterile  ansa  I  ovHiiunO-&.«all*d;  berry  1- or  fsww 
I  The  qraoiei  are  tne*  with  altenute  qoite-entiie  {^ahrou*  «i 
I  leaves,  and  uillary  littdde*  at  1-flowered  pedieeli.    The  flowed  tie 
•mall  and  irtiite ;  the  fhiit  edible. 

Jf.  iileivi  haa  ovaManoedate  or  oblong  leaver  ■onminmted,  ^ahno ; 
I  pedicels  maity  together,  shorter  thsn  the  petides,  whioh  are  ^abnea 
Lit  is  a  native  of  tha  East  IndiH  where  it  is  mach  plantad  on  aoDoasI 
'  of  ita  fr^rant  flowers,  lAloh  ooma  ont  diiefly  in  the  hot  aeaaoa  A 
:  fragrant  water  ia  distilled  ftom  the  flowen.  The  aeedt  yield  is 
abundanoeof  oilinreqaeatforptlntwft  Thebartiensaidtoprodna 
an  axtnordinary  noiat  whan  KimL 

'      f-ffoK"  -    -^  -'    ■ ' 

-     Uythre 

!  bnncnea;  Sowara  ftsdded,  hexandrooa.  It  it  a  naUva  of  Oim  EMt 
Indie*  and  Auatrdia  within  the  ttopio.  TlietoeTleldtagiiin,andthi 
fruit  hast  sweetish  t«t(^  tjid  la  mooh  eaten  by  the  natives  a€  Ii^ia, 
(Don,  DieUomydeDNs  PlmU  ;  Lindln,  y^giati*  Ztaydoaa.) 
UIMEBAL  VEINS.  The  prindpaf  inorganic  ooDstitoenta  eL'd» 
I  crust  of  tha  earth  are  in  general  capable  of  arrangement  M  die  prodiicti 
of  water  or  of  heat ;  and  to  eaoh  of  these  njinara  hdnng  pecnliu 
ciitnoteristia  foatorea  of  oompcaitioa,  aggngation.  aod  amngamaBL 
The  producta  of  water  are  mostly  Uid  in  the  form  of  etmta ;  the  pfo- 
duets  of  heat  are  often  seen  to  CEoas^  penetrate,  and  onriia  or  imderiii 
these  layers  of  rode,  in  dykes  or  in  huge  amorphona  maaM^  Brt 
thareit  a  tliirdleatdiathicuy  limiteddassOf  ^gr^atiooaintlieenul 
of  the  earth,  whose  form  is  difhrent  from  dthw  of  the  preaedi» 
types,  and  whose  ori^  though  periiapa  not  indapendeot  eithesd 
heat  or  water,  tt  yet  n« 
of  other  and  peouuar  oo 

spar  veins,  Mid  other  crystallised  and  o  ,  . 

both  stratified  end  amorphona  rooks,  under  a  great  wris^ 
"  '       kflitions  of  which  appear  bi 


be  few  in  numb^.  To  aaoartain  ^eee  conditions  ia  the  flret  object  of 
a  philosophical  inquiry  into  the  orij^  of  mineral  veins;  for  the  lam 
of  the  phenonuna  mty  thus  beoome  correcUy  known,  and  the  true 
theory,  the  ultimate  end  (tf  the  inquiry,  be  satis&ctorily  indicated. 

The  most  frequent  form  in  which  metallic  and  mineral  vdna  ooca 
is  that  of  ■  vartical  or  slightly  inclined  mats,  oooupying  what  wsi 
OQoe  a  Assure,  or  narrow  open  iptce,  traveraiug  the  stiataftad  or  amor- 
phous rocks  for  a  Tumble  but  often  oooudeiable  length  horiiontally, 
and  a  limited  or  unknown  depth  in  a  perpendioolar  direotioiL  This 
ia  called  a  Bake  Vein.  Ocosionally  the  mineral  masses  are  found 
arranged  in  ■  nairow  varticd  or  oblique  tabular  fonn,  like  an  imgo- 
laiif  ezpaodad  chimney,  tmataing  the  strata ;  anch  are  sometiaMi 
called  Pipe  Veins,  From  theae  two  sorts  of  veini  parta  oocaaianally 
pass  Ulenlly,  and  an  called  Flat  Veins,  and  there  are  frequent^ 
ramiSoation*  from  all  of  them,  called  Strings  and  whoUy  or  ahnort 
detaohedlumps,  or  buoohea,  or  naets,  of  ore  arid  spar,  in  tha  ooatiguow 

Now  the  general  oondition  of  all  theee  occurrenoet  i*  the  aiiBtencr, 

anteriorly  to  the  aoenmulation  of  the  metallic  and  sparry  BubataocH 

in  the  rake,  [upe.  Bat)  fto,  of  a  cavity  in  the  lubatance  of  the  roel^ 

or  a  eeparatim  between  the  beds  or  block*  of  stone>    The  tame  form 

Jedge-  !  of  ooonrrenoe  bdoc^  to  various  mn  and  other  subetuices,  and  tin 

notai 'Mma  general  oondition  it  prediaaUe  of  than.    That  aavitlaBnallr  did 


MnnsBAL  YEnrai 


MINERAL  TEIiro. 


846 


exist  in  theM  tStoBtiooMf  pnrioiii  to  the  formation  of  the  ytba,  im 
often  erident  from  the  hak  iliat  the  spany  or  metiJlio  matters  lie  in 
the  interior  of  dosed  originally  hollow  aheuii^  or  fill  lines  of  fraetoro 
and  flasnre  aoroas  oorala,  shells,  and  fishes.  It  is  further  evident  from 
the  fact  tiiat  along  the  line  of  a  rake-vein  the  strata  are  commonly 
found  to  have  heen  violently  displaced,  and  moved  upwards  or  down* 
wards  many  inohe%  feet,  yardB,  or  fathoms,  even  to  fifty  or  more 
fathoms^  and  reunited  in  this  hroken  state  by  the  subsequently  intco- 
dnoed  mineral  oiyirtallisations.  This  consideration  supplies  us  with  a 
definition  of  veins,  identical,  except  by  the  omivion  of  the  words  in 
brackets,  with  that  given  by  Werner : — "Veins  are  rents  produced  in 
xooks,  wldch  were  afterwards  flUed  [from  above]  with  certain  sub- 
■tanoeb"    (*  On  Veins,' p.  67.) 

In  snoh  cavitiesy  spars  of  several  kinds^  as  carbonate  of  lime,  quarts, 
■olphsite  of  baiytes,  sulphate  of  strontisn,  are  frequently  found, 
entirely  unconnected  with  metalliferous  districts,  and  as  a  usual  and 
ordinaxy  ocourrenoa  In  metalliferous  districts  the  aame  and  other 
minerals  occar«  assodatad  with  carbonates,  phosphstes,  szseniates, 
■olphurets,  dea  of  lead,  iron,  copper,  sUver,  &a,  in  almost  every  pro* 
portion.  Belnreen  the  most  valued  mineral  vein,  such  perhaps  as 
ores  of  preoious  metsl*  and  the  unprofitable  mawies  of  'dead  apar,' 
which  ooonr  in  almost  every  limeBtone-quairy,  there  is  sn  slmost 
uninterrupted  gradation ;  they  must  sll  be  taken  into  the  induction  of 
phenomooa,  as  a  bssis  of  theory;  yet  there  are  peouliaritiea 'in  the 
geographical  and  geological  relations  of  the  metalliferous  or  true 
mineral  veins  whicA  require  separate  classification,  and  justi^  some 
special  inferenoea  touching  the  local  conditions  snd  geological  tunea  of 
their  formation. 

1.  In  a  mining  district^  however  rich,  not  aU  the  cavities  in  the 
rocks  yield}  metaSio  minerals^  even  though  they  contain  spars  such  as 
often  accompany  these.  Generally  the  ores  of  lead,  copper,  nlver,  &a, 
are  limited  in  their  occurrence  to  such  great  fismues  of  tiie  rooks  as 
are  accompanied  l^  diiplaoements  of  the  masies  of  rock  which  bound 
the  fissure.    Thus  great  fiasurei^  Nos.  1  and  2,  in  the  figure^  which 


are  marked  by  dislocationSj  mav  be  rlohljr  filled  with  valuable  otres, 
and  yet  the  detaohed  oraoks  and  fissures  (j)  may  contain  only  unpro- 
fitable span  or  thin  partings  of  day. 

2.  When,  as  fre^uentiy  happens  in  mining  districts,  vdns  accom- 
panied by  dislocation  crosi  each  other,  the  veina  commonly  become 
either  richer  or  poorer  in  metal,  and  exhibit  other  peculiarities,  about 
the  junotiona. 

8.  Such  veins  which  crow  may  be  of  quite  different  natures :  No.  1, 
for  example,  may  yield  copperore,  and  No.  2,  lead-ore,  Thia  differ- 
ence of  contents  in  a^jaoent  or  meeting  veins  is  even  very  fiiequentiy 
the  esse  when  the  direction  of  the  veins  on  the  surfisoe  differs  by  a 
quadrant  of  a  circle.  Thua  in  ComwaU,  veins  which  pass  east  tnd 
west  may  yield  tan  or  copper,  and  those  which  nm  north  and  south 
produoe  lead.  In  Aldstone  Moor,  veins  vunnittg  east-north-east  snd 
west^outh-west  are  rich  in  lead,  those  ranging  north-north-west  and 
south-south-east  are  often  unproductive. 

4.  The  same  veins  vary  in  respect  of  the  nature  of  their  contents; 
some  yielding  lesd  or  oopper,  an4  others  copper  or  tin,  according  to 
depth  from  me  surface^  the  nature  of  the  indosing  rook,  snd  other 
lees  known  conditions,  fielow  the  surface,  100  or  more  yards,  veins 
may  yield  principally  sulphuret  of  lead,  with  a  variable  adnuzture  of 
the  double  sulphuret  of  copper  and  iron,  and  near  the  surfiMO  tiiese 
may  be  exchanged  for  carbonate,  phosphate,  and  arseniates  of  lead, 
carbonates  of  copper,  and  red  oxide  of  uon.  We  may  believe  these 
metsllio  salts  to  be  derived  from  thesulphurets  by  processes  of  change 
originating  from  the  surface.  iLgain,  veins  which  cross  different  sorts 
of  rock^  as  limestone,  sandstone,  and  argillaoeous  shale,  may  be  very 
rich  in  limestone,  very  poor  in  shale,  and  of  variable  value  in  •sand- 
stone. Now,  as  the  e&ct  of  dislocations  in  such  countries  is  frequentiy 
to  cause,  on  the  two  sides  of  a  vein,  very  difSBrent  beds  to  be  on  the 
same  level,  so  that  limestone  is  opposite  to  shale,  or  to  sandstone^  or 
to  the  same  or  a  different  bed  of  limestone,  the  complexity  of  the 
phenomena  met  with  in  practical  minings  even  in  one  vein,  need  not 
surprise  a  prudent  reaacDer.    Qenerally  speaking  the  miner  looks  for 


a  change  in  the  quality  of  the  vein  with  every  marked  change  of  the 
including  ground  (or  'oountry,'  aa  it  is  termed  in  Cornwall). 

''  In  the  older  rocks  we  see  the  same  vein  intersecting  day-slate 
and  granite ;  it  is  itself  continuous,  and  there  is  no  doubt  of  its 
identity ;  and  yet  the  contents  of  the  part  inclosed  by  one  rock  shall 
differ  very  much  from  what  is  fotmd  in  the  other.  In  Cornwall,  a 
vein  that  has  been  productive  of  copperore  in  the  day-slate,  passing 
into  the  granite  beoomea  richer,  or,  wnat  is  more  remarkable,  furnishes 
ores  of  the  same  metal  differentiy  mineralised.  If  we  pursue  it 
farther  into  the  granite,  the  produce  of  metal  fr«quentiy  ia  found  to 
diminish"    (Taylor,  in  <  Report  to  the  British  Association,'  1888.) 

5.  This  dependence  of  the  productiveness  of  veins  on  some  quality 
of  the  rocks  which  they  traverse,  is  a  phenomenon  of  the  same  order 
as  the  relation  of  veins  in  general  to  particular  classes  of  strata  or 
particuhur  masaes  of  igneous  rooks.  Dislocations  of  the  strata  occur 
in  almost  every  district^  yet  it  is  chiefly  in  certain  assemblsges  of  the 
strata  that  metallic  veins  sre  abundant  In  Glreat  Britain  and  Ireland, 
generally  speaking,  the  only  districts  of  mineral  veins  sre  situated 
among  the  ancient  atrata;  perh^»s  no  metallic  veins  occur  in  these 
islands  above  the  Pal»ozoio  Strata  [Palaozoio  Sbbos]  ;  and  thonc^ 
in  other  parts  of  the  world  strata  of  much  more  recent  origin  do 
yield  some  valuable  ores^  it  ia  under  peculiar  and  limited  conditions. 

6.  Among  tiiese  conditions  appears  to  be  the  proximity  of  rooks  ol 
igneous  origin.  Thus,  in  the  Pyrenees,  rocks  of  the  age  of  the  chalk 
yield  iron-orea  near  igneous  rooks,  snd  not  elsewhere.  On  a  general 
survey  of  mining  districts,  without  regard  to  their  age,  some  relation 
of  thia  Idnd  appears.  It  is  near  the  granitea  of  Cornwall  and  Brittany, 
near  the  porphyries  of  Caldbedc  FeUa  in  Cumberland,  near  the  green« 
stone  of  Aldstone  Moor,  that  metallio  veins  are  abundiant ;  but  on  the 
other  hand  there  ia  no  metallio  vein  known  in  connection  with  the 
sienites  of  Malvern  or  Chamwood,  while  the  rich  lead-minea  of  Flint- 
ahire  and  Gxassiiigton  Moor  in  Yorkshire  are  not  aooompanied  by  traps 
visible  at  the  surface,  or  known  in  the  mines;  and  the  toadstone  of 
Derbyshire  hss  been  thought  to  actually  out  off  the  lead-vehis. 
Perhapa  on  thia  important  point  prudence  will  be  best  satiafled  by 
admitting  the  real  influenoe  of  oertidn  igneoua  rocks  on  the  productive- 
ness of  mineral  veins,  not  merdy  as  being  of  igneous  origin,  but  as 
being  of  particular  chemical  qualities^  and  having  certain  dranite  pro* 
partiee  in  rdation  to  the  passage  of  thermic  and  deotrio  oorrenta. 

7.  A  certain  relation  of  veins  to  the  physical  geography  of  the 
country  is  traceable.  It  is  chiefly  in  or  nesr  to  mountainous  rsgions 
that  mineral  veins  abound ;  and  this  appears  to  be  mainly  owing  to 
the  iiut  that,  in  such  countries,  the  strata  are  more  broken  than  else- 
where, and  more  divided  by  masses  and  djkea  of  igneoua  rooki^ 
eiroumstanoes  already  known  to  influenoe  the  occurrence  of  mineral 
veins ;  but  several  authors  mistake  the  nature  of  this  relation,  and  in 
particular  Werner,  whose  treatise  'On  Veins'  is  very  vduable,  attaches 
too  much  importance  to  it  He  says,  ''The  occurrence  of  veins 
depends  much  upon  the  extwnal  form  of  the  mountains,  on  the  posi- 
tion of  the  whole  chun  of  mountaina  in  respeot  to  its  extent  and 
declivity,  on  the  particular  pontion  of  the  country  where  they  [the 
mountams]  occur,  whether  the  country  be  composed  of  hills  with 
gentle  declivities  and  roundish  or  flattish  aummits,  or  whether  it  be  a 
place  in  a  prindpal  valley."    (Werner, '  On  Veins,'  p.  54.) 

Before  a  satisfigustory  theory  of  veina  can  be  possible,  we  must 
possess  correct  genersl  inferences  on  two  points — the  origin  of  fissures 
and  cavitiea  in  rocks,  and  the  nature  of  the  forces  by  wh^ch  those 
fissures  have  been  filled.  Eadi  of  these  points  hss  been  thou^t 
difficult  of  approadi:  the  former  has  certainly  been  readied;  the 
way  to  the  latter  ia  perhape  only  indistinctiy  perodved. 

Finures  and  other  cavities  in  rocks  exist  ss  effocts  of  several  natural 
causes,  snd  present  diverse  appearancea  characteristic  of  these. 

Caverns  m  limestone  rooks  are  sometimes  independent  of  real 
fissures,  and  other  evidence  of  movementaof  the  rodu,  and  may  even 
be  thought  in  some  casee  to  be  original,  or  left  such  when  the  rode 
was  formed  in  the  sea.  Such  cavities  actually  occur  in  modem  ooral 
reefs,  left  by  the  peculiar  growth  of  tiie  lithophytea :  in  certain  cases 
(for  instance  magnesian  limestone)  the  small  cavities  may  have  been 
formed  1^  gas  extricated  in  the  course  of  the  formation  of  the  stone. 
Now  in  sttdi  dosed  cavities,  large  or  small,  the  crystallisations  whidi 
we  find  (carbonate  of  lime,  sulp&te  of  barytas,  sulphate  of  strontlsi^ 
quarts^  oxide  of  iron,  sulphuret  of  iron,  &o.)  are  of  the  same  kindi^ 
and  may  be  due  to  the  same  causes^  as  the  crystallisations  in  originally 
hoUow  shells,  or  in  the  cavities  left  by  the  dissolution  of  these  from 
the  rocks.  To  the  above  catalogue  may  therefore  be  added  sulphuret 
of  dnp,  srteniuret  of  iron,  sulphuret  of  lead ;  for  these  minerals  ooonr 
in  the  dtttaticms  just  named,  especially  near  faulta  or  vdna. 

Cracks  in  many  limestone  rocks  are  aa  perfectiy  internal  cavities  ss 
those  above-named,  and  are,  in  tiie  neighbourhood  of  veins  or  metsl* 
liferous  fissures,  lined  with  similar  crystallisations,  adding  to  the  list 
carbonate  of  copper.    (In  Magnedan  lamestone  of  Yorkdiire.) 

Joints  are  open  oraoks  traversing  beda  of  stone,  and  come  under 
the  same  deecnption  aa  other  often  very  large  open  fissures  unaooom- 
panied  by  dialooation.  These  fissures  are  often  arranged  with  so  mudi 

rmetqr  as  to  leave  no  doubt  of  the  influence  of  pdaritiea  among 
moleouleB  of  the  rocka  when  they  were  formed.  JofaitB  and 
fisaures^  espedally  near  veins^  often  putake  of  the  minends  whioh 
they  contain. 
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Faults,  or  fifrarai  acoompaaied  by  dislocationB,  offer,  in  addition 
to  all  the  &ets  already  mentioned,  the  yery  important  information  that 
the  emit  of  the  earth  has  been  broken  at  different  times,  as  well  as  in 
different  directions.  In  the  drawing  of  two  intenecting  veins,  ^n^iich 
illustrates  this  article,  it  will  be  seen  that  the  yein  No.  2  outs  through 
and  displaces  the  strata,  which  had  been  already  broken  and  displaced 
by  the  yein  No.  1.  The  relative  antiquity  of  these  two  veins  has  been 
generally  allowed  to  be  in  the  order  of  the  numbers.  Now  as  the 
metalliferous  contents  of  the  fissures  No.  1  are  divided  by  Na  2,  as 
well  as  the  strata  which  bound  it,  there  appears  reason  to  conclude 
that  the  vein  No.  1  was  filled  with  its  mineral  contents  before  the 
disturbance  of  the  nound  by  the  fissure  No.  2. 

We  are  thus  conducted  to  the  remaining  part  of  the  general  inquiry 
proposed,  namely,  the  causes  concerned  in  filling  the  cavities  of  all 
kinds,  already  classed.  The  evidence  of  the  dislocation  of  strata  on 
the  sides  of  most  mineral  veins  leads,  when  generalised,  to  the  recog- 
nition of  several  systems  of  veins,  even  in  one  district,  of  unequal 
antiquity.  It  is  also  found  that  these  systems  pass  in  different 
directions  respeotiyely,  one  set  east-north-east,  another  north- 
north-west,  others  to  intermediate  points;  and  further,  there  are 
observed  in  these  systems  of  veins — ^unlike  in  direction,  and  unequal 
in  antiquity — some  general  and  oharaoteristio  differences  in  the  contents 
of  the  veins. 

Werner  gives  eight  successive  systems  of  veins  in  the  Freyberg 
Mines,  but  the  definitions  are  far  from  clear.  M.  Came  gives  eight 
successive  groups  of  veins  and  slides  in  Cornwall,  more  clearly 
characterised ;  me  oldest  are  tin  veins  (lodes),  underlying  (dipping) 
to  the  north,  ranging  nearly  east  and  west  by  compass.  The  secondare 
tin  veins,  underlying  to  the  south,  ranging  east  and  west  nearly  (by 
compass).  The  third  includes  east  and  west  copper  veins.  The 
fourth  are  diagonal  (or  contra)  veins,  ranging  north-west  and  south-east, 
and  yield  copper.  The  fifth  dass  includes  cross-courses,  ranging  north- 
north-west  and  south-south-east,  and  rarely  yielding  metal,  except  lead. 
A  sixth  group  yields  copper.  A  seventh  includes  *  cross  flukans'  (clay 
veins),  ranging  nearly  north  and  south,  and  an  eighth|  the  *  slides,' 
which  are  formed  of  soft  day,  and  cut  through  all  the  others. 

This  classification,  though  too  hard  and  precise  for  exact  adaptation 
to  nature,  is  valuable  as  an  index  to  many  complicated  phenomena ; 
but  the  relative  antiquity  of  so  many  sets  of  fractures  is  a  difficult 
problem,  requiring  much  mechanical  sdence,  and  a  knowledge  of  the 
relative  hardness  and  resisting  power  of  the  masses  broken.  Sir  H. 
De  la  Beche  has  shown  (*  Ordnance  Report  on  the  Qeology  of  Cornwall,' 
ftc,  p.  299)  a  simple  case  of  this  nature,  in  which  tiie  intersecting 
elvan  dyke  is  probably  not  the  newest  of  the  two  fractures.  In  the 
elaborate  volume  just  quoted  the  reader  will  find  a  vast  body  of 
digested  information  regarding  the  phenomena  of  the  Cornish  and 
Devon  mineral  veina  As  a  combined  result,  we  find  in  the  veins  of 
Cornwall  a  manifest  tendency  to  two  sets,  one  (the  oldest)  east-north- 
east, yidding  most  of  the  ores,  the  other  norUi-north-west,  crossing 
the  preceding  almost  flrom  sea  to  sea.  In  Devonshire  dso  two  sets 
appear,  ono  (the  oldest)  nearly  east  and  west,  yielding  most  of  the 
ores,  the  other  north  and  soutl\,  crossing  the  other.  Continuing  the 
investigation,  we  find  this  system  of  cross  courses  (ranging  north  and 
south)  extended  into  Dorsetshire,  and  there  dividing  the  chalk,  so  that 
a  comparatively  recent  geological  date  for  some  of  the  great  cross 
courses  of  Devon  and  Cornwall  may  be  probably  inferred.  Adopting 
the  views  of  this  author,  we  find  evidence  of  four  systems  of  east  and 
west  fractures  in  the  district  of  Cornwall  and  Devon : — 1.  That  of  the 
upheaval  of  granite,  and  the  arrangement  of  the  strikes  of  the  beds 
or  slate.  2.  The  elvan  (porphyry)  courses,  which  traverse  alike  the 
granite  and  the  strata  distmrbed  with  it  3.  The  east  and  west  sys- 
tems of  veins.  4.  The  system  (indistinctly  traced)  of  east  and  west 
day  slides ;  and  adding  to  them  the  north  and  south  traps,  elvans, 
cross  courses,  and  flukdns,  we  see  dearly  how  many  and  various  have 
been  the  fractures  and  fissures,  and  how  complicated  the  conditions 
under  which  these  fissures  were  stored  with  their  contenta  What 
was  the  agency  by  which  this  was  accoomplished  f 

Werner  (1791)  believed  that  fissures  were  filled  from  above,  by 
predpitations  of  earthy  and  metallic  salts  held  in  solution  by  water. 
As  some  of  the  substances  common  in  mineral  veins  are  not  known  to 
be  soluble  in  water,  separately  or  in  combination,  we  can  only  adopt 
this  view  upon  the  suppontion  that  the  ciystallisations  in  veins  are 
the  result  of  double  decompositions  in  the  liquid ;  nor  even  with  this 
aid  is  the  process  at  all  dear  by  which  the  metallic  masses  were 
formed. 

Lehman  had  previously  (1758)  introduoed  the  notion  of  sublimed 
vapours  and  exhalations ;  and  if  we  believe  that  sulphuretted  hydro- 
gen gas  was  abundant  in  these,  the  formation  of  sulphurets  from  salts 
of  lead,  copper,  &a  might  become  a  possible  case.  Neoker  revived 
tUs  ide«L  (*Qeol.  Sodety  Abstracts,'  1832.)  Drs.  Button  and  Play- 
fair  maintained  that  the  vein-span  and  metallic  ores  were  injected  into 
'fissures  not  in  a  state  of  solution  in  water,  but  in  a  state  of  fusion 
through  heat.    They  were  a  sort  of  metalliferous  dykes. 

In  consequence  of  the  experiments  of  Mr.  Fox,  which  show  in 
certain  cases  the  passsge  of  electribal  currents  between  difierent  parts 
of  the  metalliferous  veins  of  Cornwall,  and  an  augmentation  of  tern-  { 
perature  in  them  aa  we  descend  into  the  earth,  a  fourth  general  view 
h%s  gradually  and  obscurely  grown  up  to  importance.    In  this  view 


deetrieal  forces  are  appealed  to  for  determining  the  dopoeitm  d 
matter  brought  into  the  fissures  by  water  operattng  on  metalEic  as^ 
gations,  at  great  depths  and  under  considerable  heat.  Sucb  heated 
waters  would  drculate  upwards  and  downwards  in  the  open  spaooB  :f 
the  rocks ;  in  the  upper  parts  of  the  fissures  they  would  be  cocUd. 
and  might  depodt  part  of  their  dissolvent  oonteoto ;  these  would  ':« 
arranged  by  electrical  affinities  under  the  influence  of  tkie  vazi:^ 
nature,  direction,  and  fissuring  of  the  rocks. 

Such  affinities  might  be  dependent  on  local  electrical  cnnec^ 
generated  by  the  local  differences  of  the  rocks  and  minerals^  or  on  tu 
general  terrestrial  currents  which  govern  common  magnetiun,  or  oe  i 
combination  or  opposition  of  tnesa  Under  any  cireamstaaeH. 
evidence  of  these  general  currents  must  be  looked  for  in  the  geaai: 
phenomena,  and  the  local  currents  must  be  sou^t  in  the  local  pltet> 
mena.  Adopting  this  theory  as  at  least  partially  true,  we  mmj  vestsf 
to  refer  to  general  currents  the  remarkable  £urt  of  the  frequKt 
arrangement  of  metals  in  east  and  west  veins^  or  in  veins  poiotio;  i 
little  north  or  a  little  south  of  east  and  west;  for  within  each  hsL2 
in  European  and  Mexican  latitudes  these  genersl  deetrieal  corresa 
may  be  conceived  to  pass,  varying  most  in  Europe,  ancording  aa  tif 
polarities  varied  from  time  to  time.  We  may  refer  to  local  eanma 
the  limitation  (which  is  seldom  reaUy,  though  often  in  appeana^ 
arbitnury)  of  the  metallio  contents  of  a  vdn  to  partieolsr  adjaen: 
rocks,  to  particular  oblique  parallel  shoots  or  pipes,  to  pertieiilar  vim 
or  ends  of  a  vdn,  to  particular  depths,  or  particular  mdifixm  ma««. 
To  a  sucoesdon  of  audi  operations  we  may  refer  the  aacceasive  vertio. 
lamination  of  several  swts  of  oiystals  (fluor,  carbonate  of  bazytei 
lead-ore,  blende,  &c.)  in  the  same  vein ;  and  alter  a  principal  vein  «» 
partially  filled,  we  may  conceive  without  diffioully  the  depoeifti0Q  of 
nearly  similar  contents  in  neighbouring  fissures  or  joints,  or  em 
dosed  oavities,  if  these  should  then  become  the  linee  of 
electrical  conduction. 

The  reader  will  find  a  comprehensive  view  of  this 
compared  with  diaraoteristio  phenomena  in  the  '  Ordnance  Bepoit  m 
Devon  and  Cornwall'  Indeed  anything  approaching  to  the  atrict  aai 
severe  process  of  deductive  reasoning  trom  known  phyaioal  tzutk. 
applied  to  conditions  like  those  ascertained  in  the  distneta  of  ConwiL 
and  Aldstone  Moor,  has  been  hardly  attempted  elsewhere.  Yet  litt 
occasion  is  favourable.  Sir  H.  De  la  Beche  has  embodied  a  vast  mas 
of  available  results  in  the  Report  already  quoted.  Mr.  Fox  has  expe- 
rimentally almost  made  mineral  veina  by  imitating  the  natonl 
arrangements  of  the  rocks  of  Cornwall :  •  the  electrotype  process  u 
daily  revealing  new  and  unexpected  phenomena  of  deetrieal  traiu&r 
imder  manageable  conditions ;  and  there  are  these  great  indnoemeotte 
for  an  earnest  general  investigation  of  the  whole  subject^  that  in  tt» 
first  place  crystallography  and  the  doctrines  of  molecular  forces  woxi 
assuredly  be  advanced  by  it ;  and,  what  is  still  more  important,  h«i 
of  judgment  and  practice  in  mining  operations  would  be  aatiafiustociT 
established  and  confidently  applied  to  cases  entirdy  beyond  the  nsgc 
of  ordinary  experience.  We  must  however  caution  the  reader  wio 
prefers  this  new  view  of  the  origin  of  veins  against  any  contemptaoos 
disregard  of  the  opinions  of  Werner,  Lehman,  and  Hntton,  on  th^ 
ground  of  special  difficulties  in  regard  to  solutiona  in  water,  sdili* 
mations  of  vapours,  or  igneous  fuuons  of  minerals.  There  is  abas- 
dance  of  facts  known  to  redeem  their  speculations  ih>m  a  hasty  charg* 
of  absurdity ;  there  are  many  insulated  facts  which  seem  to  agree 
with  them ;  and  at  all  events  the  descriptions  furnished  by  Piyee, 
Werner,  C^ffne^  Foumet,  Fox,  Henwood,  Taylor,  and  De  la  Beche, 
must  be  carefully  and  respectfully  considered,  and  combined  with  th« 
general  laws  of  the  earth's  straoture  and  established  prindplefl  of 
physics,  before  we  can  boast  of  a  theory  of  Mineral  Veina. 

(Pryce,  Mineraloffia  Oamubiauii;  Werner,  On  Veina,  1791 — Engiiah 
edition,  1809 ;  Hawkins,  Came,  Davy,  and  others,  in  ISrtuuattumt  ^r 
the  Qeoloffical  Society  of  OomwcUl;  Williams,  MinenU  Kingdom; 
Foumet,  in  lyAubidsson's  Qeology,  vol  iil ;  Fox,  in  Proceedtngi  r/ 
Polytechnic  Society  ;  Henwood  and  Necker,  in  AbkracU  of  Oeotcgvai 
Society  of  London,  18^2 ;  Taylor,  in  RepoH  to  British  Ae$oeiatio% 
1883 ;  Becquerel  TraitS  d:  EUetricitS,  1885  ;  Murddson,  Sattriat 
Syeletn;  Phillips,  in  Lardner^s  Cydopeedia,  1889;  De  la  fiecbe. 
Ordnance  Report  on  ComwaU,  Devon,  and  Weat  Someraet,  1889 ;  Lj^ 
Principlee  of  Geology,) 

MINERALOGY,  according  to  the  definition  given  by  Kirwan,  is 
the  art  of  dutinguishing  mineral  substanoes  ftom  eadi  other.  It  m&j 
be  regarded  both  as  a  science  and  an  art:  as  a  sdence»  in  reference  to 
the  knowledge  requinte  for  supplying  accurate  descriptions  of  minenb, 
and  forming  what  may  be  termed  a  natural  dassifloation ;  and  aa  art, 
in  reference  to  the  arrangement  of  the  descriptive  characters  for  the 
purpose  of  afterwarda  difitinguishing  minerals  from  each  other. 

Minerdogy  then  must  be  oonddered  as  induding  the  chemical 
composition  of  bodies,  and  an  account  of  their  external  or  physical 
properties.  Both  are  requinte,  for  substances  occur  which  agi^  a 
their  chemical  composition,  and  exhibit  difierenoes  in  thdr  externa! 
characters ;  while  there  are  other  bodies  which  differ  in  tiieir  chemical 
constitution,  but  agree  in  their  external  properties. 

Various  methods  of  arrangement  of  minenls  have  been  proposed  hj 
difierent  authorsi  According  to  Werner,  minends  were  divided  into 
the  four  classes  of  earthy  minerals,  saline  minenls,  inflanmiaUesi,  a»] 
metals :  Karsten  classed  them  under  the  hesds  of  earths,  aalts,  eom 


HINERALOQT. 


MIN?RAL0OT. 


850 


l>UBtible8,  and  metals :  Haiiy  divided  minerals  into  addiferona  earthy 
ButBtances,  earthy  lubstauces,  non-metallic  combustible  bodies,  matallic 
l>odies,  substances  not  sufficiently  known  to  admit  of  classificfttloD, 
Tx>ck8,  and  volcanic  products.  In  Phillips's  '  Elements  of  Mineralogy/ 
tlie  classes  are  earthy  minerals,  alkaline-earthy  minerals,  acids,  acidi- 
Terons  earthy  minends,  acidiforous  alkaline  minerals,  native  metals, 
znetalliferous  minerals,  and  combustible  minerals.  Berzelius  attempted 
li  strictly  chemical  classification  of  minerals :  he  has  however  candidly 
aclxnitted  that  considerable  difficulties  attend  this  method,  owing,  in 
part  at  least,  to  the  uncertainty  which  exists  as  to  what  are  the  eewn« 
tial  and  what  the  accidental  constituents  of  a  mineral 

The  following  is  the  arrangement  of  Dufrenoy  as  given  in  Frofeasor 
Axifited's  '  Elementary  Course  of  Qeologj,'  kc : — 

Class  L — Simple  Bodies,  or  Binary  Compounds  never  bases,  genflrally 
essential  mgredients  in  oombinattoos  and  Beiring  as  proximate 
elements. 

Group  1.  Hydrogen. 
2.  Carbon. 
8.  Silicon. 

4.  Sulphur. 

5,  Selenium^ 

Class  IL— Alkaline  Salts. 

Group  1.  Salts  of  Ammoniai 
2.  Salts  of  Potash. 
8.  Salts  of  Soda. 

.     aass  III.— Alkaline  Earths,  and  Eaiihib 

Group  1.  Salts  of  Barytes. 
2.  Salts  of  Strontia. 
8.  Salts  of  Lime. 

4.  Salts  of  Magnesia. 

5.  Salts  of  Tttria. 

6.  Salts  of  Alumina. 

Classs  lY.—Silioates. 
Group  1.  Anhydrous  Aluminous  Sililcatea, 

2.  Hydrous  Aluminous  Silicates. 

3.  Silicates  of  Alumina  and  Lime,  and  their  isomorphs. 

4.  Aluminous  and  Alkaline  Silicates,  and  their  isomorphs. 

5.  Hydrous  Aluminous  Silicates  with  Alkaline  and  Lime 

oases,  and  their  isomorphs. 
d.  Kon-aluminous  SiUcates. 

a.  With  Lime  as  a  base. 
h.  With  Zircon  as  a  bassb 
e.  With  several  bases. 

7.  Silico-Aluminates. 

8.  Silico-Fluates. 

9.  Silico-Borates. 

10.  Silioo-Titanates. 

11.  Silioo-Sulphuretflk 

12.  Aluminates. 

Class  Y.— Metals. 

Group  1.  Cerium. 

2,  Manganesa 
8.  Iron. 

4.  Chromium* 

5.  Cobalt 

6.  Nickel 

7.  Zinc 

8.  Tellurium. 

9.  Cadmium. 

10.  Antimony. 

11.  Arsenia 

12.  Mercury. 

13.  Titanium. 

14.  Tantalium. 

15.  Niobium. 

16.  Pelopium. 

17.  nmenium. 

18.  Lead. 

19.  Tm. 

20.  Bismuth. 

21.  Uranium. 

22.  Tungsten. 

23.  Molybdenum. 

24.  Vanadium. 

25.  Copper. 

26.  Silicon. 

27.  Gold. 

28.  Platinum. 

29.  Iridium. 

80.  Osmium. 

81.  Rhodium. 

82.  Palladium. 

Dana,  in  his  useful '  Manual  of  Mineralogy,'  adopts  the  following 
classification :-« 
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Class  I. — Gases ;  consisting  of  or  containing  Nitrogen  or  Hydrogen. 

Class  II.— Water. 

Class  Hid — Carbon,  and  Compounds  of  Carbon. 

aasB  IV.— Sulphur. 

Class  V. — Haloid  Minerals :  Compounds  of  the  Alkalies  and  Earths 
with  the  Soluble  Acids,  or  of  their  Metals  with  Chlorine  or 
Fluorine. 

1.  Salts  of  Ammonia. 
2  Salts  of  Potash. 
8.  Salts  of  Soda. 

4.  Salts  of  Barytes. 

5.  Salts  of  Strontia. 

6.  Salts  of  Lime. 

7.  Salts  of  Msgnesia. 

8.  Salts  of  Alumina. 

Glais  VL — Earthy  Minerals :  Silica  and  Siliceous  or  Aluminous 
Compounds  of  the  Alkalies  and  Earths. 

1.  SiUca. 

2.  lime. 

8.  Magnesia. 

4.  Al^inrin^^ 

5.  Gludna. 

6.  Zirconia. 

7.  Thoria. 

CUss  VU— Metals  and  Metallic  Ores. 

1.  Metals  easily  oxidisable :  Iron,  Lead,  Copper,  Mercury, 

&c. 

2.  Noble  Metals :  Gold,  Silver,  Platinum. 

We  have  already  observed  that  Mineralogy  includes  a  knowledge 
of  the  chemical  composition  and  of  the  external  and  physical  pro- 
perties of  nuneralfl,  and  they  aro  all  divisible  into  two  great  dassee  of 
crystallised  and  uncrystallised.  With  respect  to  rogularly  crystallised 
minerals,  we  refer  for  an  account  of  their  forms  to  what  is  stated 
under  Cbtstalloorafht.  Thero  aro  some  substances  which  do  not 
assume  regular  forms,  but  have  an  imperfect  crystalline  structuro ; 
while  those  bodies  which  aro  not  either  crystallised  or  crystalline, 
unless  they  are  pulverulent,  are  described  as  massive,  and  these  are 
subdivided  into  such  as  possess  particular  forms,  aa  botryoidal,  mam- 
millated,  nodular,  stalactitic,  reniform,  globular,  and  amorphous,  or 
without  any  particular  form. 

The  structuro  of  minerals  is  an  important  feature.  It  may  be 
Columnar,  Lamellar,  or  Granular.  The  following  are  explanations  of 
the  terms  used  in  describing  the  different  kinds  of  colunmar  struc« 
ture : — 

Fibrous :  when  the  columns  aro  minute  and  lie  in  the  same  direc* 
tion,  as  gypsum  and  asbestus.  Fibrous  minerals  very  commonly  have 
a  silky  lustre ;  a  fibrous  variety  of  gypsum,  and  one  of  calo-spar  have 
this  lustre  very  strongly,  and  each  is  often  called  satin-spar. 

Reticulated:  when  the  fibres,  or  columns,  cross  in  various  directions^ 
and  produce  an  appearance  having  some  resemblance  to  a  net. 

Stellated :  when  they  radiate  from  a  centre  in  all  directions,  and 
produce  a  star-like  appearance.    Stilbite  and  gypsum  are  examples. 

Radiated,  divergent:  when  the  czystals  radiate  from  a  centre 
without  producing  stellar  forms.    Examples,  quartz,  gray  antimony. 

In  the  LameUar  Structure  the  lamintt  or  leaves  may  be  thick,  or  very 
thin ;  they  sometimes  separate  easily,  and  sometimes  with  great  diffi- 
culty. When  the  laminte  are  thin  and  separate  easily,  the  structure 
is  SMd  to  be  Foliaceous.  Mica  is  a  striking  example,  and  the  term 
Micaceous  is  often  used  to  describe  this  structure.  When  thelaminai 
are  thick,  the  term  Tabular  is  often  applied;  quarts  and  heavy  epu 
afford  examples.  The  laminie  may  be  elastic,  as  in  rnica^  flexible^  as 
in  talc,  or  gruhite,  or  brittle,  as  in  diallage.  Small  laminss  aro  some* 
times  arranged  in  stellar  shapes ;  this  occurs  in  mica. 

When  the  grains  in  the  texture  of  a  mineral  are  ooarse^  it  is  said 
to  be  Coarsely  Granular,  as  in  granular  marble ;  when  fine.  Finely 
Granular,a8  in  granular  quarts;  and  if  no  grains  can  be  detected  with 
the  eye,  the  strnoturo  is  described  as  Impalpable^  as  in  chalcedony. 
Granular  minerals,  when  easily  crumbled  by  the  fingers,  are  Kid  to 
be  Friable. 

Massive  minerals  also  take  certain  imitative  shapes,  not  peculiar  to 
ttther  of  these  varieties  of  structure.  The  following  tsfms  an  med 
in  describing  imitative  forms : — 

Globular :  when  the  shape  is  spherical  or  nearly  so :  the  structure 
may  be  Columnar  and  Radiating^  or  it  may  be  Concentric,  consisting  of 
coats  like  an  onion. .  When  they  are  attached,  they  are  caliedlm- 
planted  Globules. 

Reniform :  kidneynihaped.  In  structure^  they  sre  like  globular 
shapes. 

Botiyoidal :  when  a  surface  consists  of  a  group  of  rounded  promi- 
nences. The  prominences  or  globules  usually  consist  of  fibres  radiating 
from  the  centre. 

Mammillary :  resembling  the  botryoidal,  but  consisting  of  lai^ger 
prominences. 

Filiform:  likeathread. 
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Acicokr :  dender  liko  a  needle. 

Stalactitio :  having  the  form  of  a  cylinder  or  cone  hanging  from 
the  roo£B  of  cavities  or  cavea.  The  term  stalactite  is  usually  restricted 
to  the  eyUnders  of  carbonate  of  lime  hanging  from  the  roofs  of 
oavems ;  but  other  minerals  are  said  to  have  a  stalactitio  form  when 
resemblhig  these  in  their  general  i^pe  and  origin.  Chalcedony  and 
lMx>wn  iron-ore  are  often  stalactitio. 

Beticulated:  net-like. 

Drusy :  a  sur&oe  is  said  to  be  drusy  when  oovered  with  minnte 
crystals. 

Amorphous — shapeless :  having  no  regular  stractureorformi  either 
eiystalline  or  imitative. 

Crystals  are  also  called  Pseudomorphous.  A  pseudomorphous  crystal 
IS  one  that  has  a  form  which  is  foreign  to  the  species  to  which  the 
substance  belongs. 

Crystals  sometimes  undergo  a  change  of  composition  from  aqueous 
or  some  other  agency,  without  losing  their  form ;  for  example,  octa- 
hedrons of  spinel  change  to  steatite,  still  retaining  the  octahedral 
form.    Cubes  of  pyrites  are  changed  to  red  or  brown  iron-ore. 

Again,  crystals  are  sometimes  removed  entirely,  and  at  the  same 
time  and  with  equal  progress,  another  mineral  is  substituted;  for 
example,  when  cubes  of  fluor-spar  are  transformed  to  quartz.  The 
petrifaction  of  wood  is  of  the  same  kind. 

Again,  cavities  left  empty  by  a  decomposed  crystal  are  refilled  by 
another  species  by  infiltration,  and  the  new  mineral  takes  on  the 
external  form  of  the  original  mineral,  as  a  fused  metal  the  form  of 
the  mould  into  which  it  is  castb 

Again,  crystals  are  sometimes  incrusted  over  by  other  minerals,  as 
cubes  of  fluor  by  quartz ;  and  when  the  fluor  is  afterwards  dissolved 
away,  as  sometimes  happens,  hollow  cubes  of  quartz  are  left. 

The  first  kind  of  Pseudomorphs  are  Pseudomorphs  by  Alteration; 
the  second,  Pseudomorphs  by  Replacement ;  the  third,  Pseudomorphs 
by  Infiltration ;  the  fourth,  Pseudomorphs  by  Incrustation. 

Pseudomorphous  crystals  are  distinguished  by  having  a  different 
structure  and  cleavage  fix>m  that  of  the  mineral  imitated  in  form,  and 
a  different  hardness,  and  usuallv  little  lustre. 

A  large  number  of  minerals  have  been  met  with  as  pseudomorpha. 
The  causes  of  such  changes  have  operated  veiy  widely  and  produced 
important  geological  results. 

The  characten  of  minerals  depending  on  light  are  also  arranged. 
They  are  of  five  kinds,  and  arise  from  the  power  of  minerals  to  reflect, 
transmit,  or  emit  light  They  are  as  follows  :~1,  Lustre ;  2,  Colour; 
3,  Diaphaneity;  4,  Refraction;  5,  Phosphorescence. 

The  lustre  of  minerals  depends  on  the  nature  of  their  suifSsces, 
which  causes  more  or  less  light  to  be  reflected.  There  are  different 
degrees  of  intensity  of  lustre,  and  also  diffisrent  kinds  of  lustre. 

The  kinds  of  lustre  are  six,  and  are  named  from  some  faiwilinr 
object  or  class  of  objects : — 

Metallic :  the  usual  lustre  of  metals.  Imperfect  metaUio  lustre  is 
expressed  by  the  term  Sub-Metallia 

Vitreous :  the  lustre  of  broken  g^ass.  An  imperfect  vitreous  lustre 
is  termed  Sub- Vitreous.  Both  the  vitreous  and  sub-vitreous  lustres 
are  common.  Quartz  possesses  the  former  in  an  endnent  degree; 
calcareous  spar  often  the  laster.  This  lustre  may  be  exhibited  by 
mineralB  of  any  colour. 

Resinous :  lustre  of  the  yellow  reBin&  Opal  and  zinc-blende  aro 
examples. 

Pearly :  like  pearL  Talc,  native  msgnesia,  stilbite,  ftc.,  are  examples. 
When  united  with  sub-metallio  lustre,  the  term  MetaJlio-Pearly  is 
applied. 

Silky:  like  silk;  it  is  the  result  of  a  fibrous  structure.  Fibrous 
carbonate  of  lime,  fibrous  gypsum,  and  many  fibrous  minerals,  more 
especially  those  which  in  other  forms  have  a  pearly  lustre,  are 
examples. 

Adamantine :  the  lustre  of  the  diamond.  When  sub-metallic,  it  is 
termed  Metallic- Adamantine.  Varieties  of  white  lead-ore  are  examples. 

The  degrees  of  intensity  are  denominated  as  follows :— - 

Splendent :  when  the  surface  reflects  lights  with  great  brilliancy, 
and  gives  well  defined  images.  Elba  iron-ore,  tin-ore;,  some  snedmena 
of  quarts  and  pyrites  are  examples. 

Shining :  when  an  image  is  produced,  but  not  a  well-defined  imagOi 
Calcareous  spar  and  oelestine  are  examples. 

QlisteniDg :  when  there  is  a  general  reflection  from  the  surface,  but 
no  image.    Talc  and  oopper-pyrites  are  examples. 

QUmniexing :  when  the  reflection  is  very  imperfect^  and  apparently 
from  points  scattered  over  the  surface.  Flint  and  chalo^ony  are 
examples. 

A  mineral  is  said  to  be  Dull  when  there  is  a  total  absence  of  lustre, 
as  chalk. 

In  distinguishing  minerals,  both  the  external  colour  and  the  colour 
of  a  surface  that  hag  been  rubbed  or  scratched,  are  observed.  The 
latter  is  called  the  Streak,  and  the  powder  abraded,  the  Stieak-Powder. 

The  coloure  are  either  metallic  or  non-metaJlic. 

The  Metallic  are  named  after  some  familiar  metal,  as  copper-red, 
bronze-yellow,  brass-yellow,  gold-yellow,  steel-gray,  lead-gray,  iron- 

B»y. 

The  Kon-MetaDio  colours  used  in  characterising  minoals,  are  variouB 
ahades  of  white,  gray,  black,  blue,  green,  ydlow,  nsd,  and  brown. 


There  are  thus  snow-white,  reddibh-white,  greeniali-white^  milk- 
white,  yellowish-white ;  bluish-gray,  smoke-gray,  greenxsli-gray,  peari- 
gray,  adi-gray ;  velvet-black,  greenuh-black,  bluish-ldaidc ;  azuxe-ldiia. 
violet-blue,  sky-blue,  indigo-blue;  emerald-green,  oliTie-graen,  ofl- 
green,  grass-green,  apple-green,  bladdsh-green,  piatarhio-graea 
(yellowish);  sulphur-yeUow,  straw-yellow,  wax-yeUowv  ochre^yeOov, 
honey-yellow,  orange-yellow;  scarlet-red,  blood-red,  fLoArved,  htkk- 
red,  hyacinth-red,  rose-rBd,  cherry-red;  hauvfarowi^  reddish-farowa 
chestnut-brown,  yeUowish-bcown,  pinchbeck-brown,  wood-brown. 

The  expression  a  Play  of  Colours  is  used  when  aereral  prismaiif 
ooloun  appear  in  rapid  succession  on  turning  the  mineraL  Tbs 
diamond  is  a  striking  example ;  also  predous  opaL 

Change  of  Colours :  when  the  coloun  change  slovdy  on  tTiming  is 
different  positions,  as  in  labradorite. 

Opalescence :  when  there  is  a  milky  or  pearly  reflection  from  tU 
interior  of  a  specimen,  as  in  some  opals,  and  in  cat's  eye. 

Iridescence :  when  prismatic  coloun  are  seen  within  a  crystal ;  it  j 
the  effect  of  fracture,  and  is  common  in  quartz. 

Tarnish:  when  the  surface-coloun  differ  from  the  interior;  h 
is  the  result  of  exposure.  The  tarnish  ib  described  as  IrLsed,  wina  i 
has  the  hues  of  the  rainbow. 

Polydiroism :  the  property,  belonging  to  some  prismatic  crTsial^  of 
presenting  a  different  colour  in  different  diieetiona  The  term  Didizo- 
ism  has  been  generally  used,  and  implies  different  colours  in  t«» 
directions,  as  in  the  mineral  iolite,  which  has  been  named  dichrohe 
because  of  the  different  colours  presented  by  the  bases  and  aides  of 
the  prism.  Mica  is  another  example  of  the  sameu  The  more  geneftl 
term  has  been  introduced,  because  a  different  ahade  of  oolonr  has  bees 
observed  in  more  than  two  directions. 

These  different  oolours  are  observed  only  in  cryitala  with  nneqsil 
axes.  The  colotus  are  the  same  in  the  direction  of  equal  axei^  si^ 
often  unlike  in  the  direction  of  imequal  axes.  Tbia  is  the  general 
principle  at  the  basis  of  polychroism. 

Diaphaneity  :  the  property  which  many  objects  poeBeaa  of  tru»- 
mitting  light;  or  in  other  words,  of  permitting  more  or  leas  li^t  to 
pass  through  them.  Tins  property  is  often  called  transpazency,  bat  it 
is  properly  one  of  the  degrees  of  diaphaneity.  The  following  tons 
are  used  to  express  the  different  degrees  of  this  property  : — 

Transparent :  a  mineral  is  said  to  be  transparent  when  the  oatEnei 
of  objects,  viewed  through  it^  are  distinct  Glass  and  cryataU  cf 
qnaitz  are  examples. 

Sub-Transparent^  or  Semi-Transparent :  when  objects  are  seen,  but 
their  outlines  are  indistinct 

Translucent :  when  light  is  transmitted,  but  objects  are  not  seat 
Loaf-sugar  is  a  good  example ;  also  Carrara  marble. 

Sub-Translucent:  when  merely  tiie  edges  transmit  lig^t  fiuntly 
When  no  light  is  transmitted,  the  mineral  is  described  as  opaque. 

Those  minerals  whose  facea  emit  light  exhibit  two  seta  of  phsno- 
mens,  Refraction  end  Polarisation.  [Refraction,  and  Folabj&ahos,  ia 
Abts  Ain)  Sa  Div.] 

The  index  of  refraction  has  been  obtained  for  many  minenls,  of 
which  the  following  are  a  few : — 


Air 

Tabasheer . 
Ice 

Cryolite    . 
Water   . 
Fluorspar 
Rock-Salt 
Quarta 


1-000  Calo-Spar  .        .    .  l-«54 

1-2U  Spinel  .        .        .  1-764 

1-808  Sapphire  .        •    •  1794 

1*349  Garnet  .        .        .  l-SU 

1-335  Zircon  .  .        ..  1-961 

1-434  Blende  .        .        .  2-360 

1-567  Diamond  .        .    .  2-439 

1-548  Chromate  of  Lead     .  2-974 


Many  crystals  possess  the  property  of  refracting  light  in  twa 
directions  instead  of  one,  and  objects  seen  through  tbem  coase- 
quently  appear  double.  This  is  called  Double  Refraction.  It  is  meal 
conveniently  exhibited  with  a  cryatal  of  caloepar,  and  waa  first  noticed 
in  a  pellucid  variety  of  this  mineral  from  Iceland,  called  from  th* 
locality  Iceland-Spar.  On  drawing  a  line  on  paper  and  piftj*«»^  tha 
crystal  oyer  it^  two  lines  are  seen  instead  of  one— one  by  oidinuy 
refraction,  the  other  by  an  extraordinary  refraction.  If  the  crystal, 
as  it  lies  over  the  line,  be  turned  around,  when  it  is  in  one  poaittoa 
the  two  lines  will  come  together.  Instead  of  a  line  make  a  dot  oa 
the  paper,  snd  place  the  crystal  over  the  dot :  the  two  dots  eeen  will 
not  come  together  on  revolving  the  crystal,  but  wiU  seem  to  revolfe 
one  around  the  other.  The  dot  will  in  fitct  app(»r  double  through  the 
crystal  in  every  direction  except  that  of  the  vertical  axii,  and  this 
direction  is  called  the  Axis  of  Double  RefractioiL  To  view  ii  in  this 
direction  the  ends  must  be  ground  and  polished.  The  dlvergenoe 
increases  on  passing  from  a  view  in  the  direction  of  the  axis  to  one 
at  right  angles  with  it»  where  it  is  greatest  In  some  sabatanoes  t^ 
refraction  of  the  extraordinary  ray  is  greater  in  the  latter  dii^etioa 
than  that  of  the  ordinary  ray,  and  in  othen  it  is  lea^  In  calo^pv 
it  is  less,  it  diminishing  from  1*654  to  1*488.  In  quarta  it  ia  greater, 
xb  increasing  from  1*5484  to  1-5582.  The  former  ia  said  to  have  i 
Negative  Ajoa,  the  latter  a  Positive. 

This  property  of  double  refraction  belongs  to  such  of  the  funda- 
mental forms  as  have  unequal  axes ;  that  is,  to  all  except  those  of  the 
monometric  system.  Those  forms  in  which  ^e  lateral  axes  are  equal 
(the  dimetric  and  hexagonal  i^stems}  have  one  axis  of  double  Teb» 
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lion ;  and  those  in  which  they  are  unequal  (the  trimetrio,  monoblxnate 
^nd  triclinate  systems),  have  two  axes  of  double  refraotion. 

Both  rays  in  the  latter  are  rays  of  extraordinary  infraction.  In 
xutre  the  two  axes  are  inclined  about  6^  to  each  other ;  in  arragonite 
18*"  18';  u  topas  65^  The  positions  of  the  axes  thus  vary  widely 
in  different  minerals. 

The  extraordinary  mj  exhibits  a  peculiar  property  of  lights  termed 
Polarisation.  Viewed  by  means  of  another  doubly-re&aeting  crystal, 
or  crystalline  plate  (called  from  this  use  of  it  an  analysiog  plate),  the 
ray  of  light  becomes  alternately  visible  and  invisible  as  the  latter 
plate  is  revolved.  If  the  polarised  light  be  made  to  pass  through  a 
crystal  possessed  of  double  refraction,  and  then  be  viewed  in  the 
manner  stated,  rings  of  prismatic  colours  are  developed,  and  on 
revolving  the  analysing  plate  the  coloured  ringa  and  intervening  dark 
ring  successively  change  places. 

Several  minerals  give  out  light  either  by  friction  or  when  gently 
heated.    This  propwty  of  emitting  light  is  called  Phosphorescence. 

Two  pieces  of  white  sugar  strudc  against  one  another  give  a  feeble 
light,  which  may  be  seen  in  a  dark  place.  The  same  effect  is  obtained 
on  striking  together  fragments  of  quartz,  and  even  the  passing  of  a 
feather  rapidly  over  some  specimens  of  sinc-blende  is  sufficient  to 
elicit  light. 

Flour^par  is  the  most  convenient  mineral  for  showing  Fhosphor- 
esoence  by  Heat.  On  powdering  it,  and  throwing  it  on  a  shovel  heated 
nearly  to  redness,  tiie  whole  takes  on  a  bright  glow.  In  some  varieties 
the  Ught  is  emerald-green;  in  others  purple,  rose,  or  orange,  A 
massive  fluor  from  Huntington,  Connectiout,  shows  beautifully  the 
emerald-green  phosphorescence. 

Some  kinds  of  white  marble,  treated  in  the  same  way,  give  out  a 
bright  yellow  light 

After  being  heated  for  a  while  the  mineral  losee  its  phosphor- 
escence ;  but  a  few  electric  shocks  will  in  many  cases  to  some  d^ree 
restore  it  again. 

Many  minerals  become  electrified  on  being  rubbed,  so  that  they  will 
attract  cotton  and  other  Ught  substances ;  and  when  electrified  some 
exhibit  positive  and  others  negative  electricity  when  brought  near  a 
delicately  suspended  magnetic  needle.  The  diamond,  whether  polished 
or  not,  sJways  exhibits  positive  electricity,  while  other  gems  become 
negatively  electric  in  the  rough  state,  and  positive  only  in  the  polished 
state.  Friction  with  a  feather  is  sufficient  to  excite  electricity  in  some 
varieties  of  blende.  Some  minerals  thus  electrified  retain  tiie  power 
of  electric  attraction  for  many  hours,  as  topaz,  while  others  lose  it  in 
a  few  minutes. 

Many  minerals  become  electric  when  heated,  and  such  species  are 
said  to  be  Pyro-Electric. 

If  a  prism  of  tourmaline,  after  being  heated,  be  placed  on  a  delicate 
frame,  which  turns  on  a  pivot  like  a  magnetic  needle,  on  bpnging  a 
magnet  near  it,  one  extremity  will  be  attracted,  the  other  repelled, 
thus  indicating  the  polarity  aUuded  to.  Several  other  minerals  exhibit 
electrical  phenomena,  especially  boraoite  and  topaz,  which,  like  tour- 
maline, are  hemihedral  in  their  modifications. 

Magnetism  is  exhibited  more  especially  in  the  ores'  of  iron.  The 
loadstone,  as  the  magnetic  oxide  of  iron  is  called,  is  common  where 
ths  ores  of  iron  are  found.  When  mounted  like  a  horsc'shoe  magnet, 
a  good  loadstone  will  lift  a  weight  of  many  pounds.  This  is  the. only 
mineral  that  has  decided  magnetic  attraction ;  but  several  ores  con- 
taining iron  are  attracted  by  the  magnet,  or,  when  brought  near  a 
magnetic  needle,  will  cause  it  to  vibrate ;  and  moreover,  Uie  metals 
nickel,  cobalt,  manganese,  palladium,  platinum,  and  osmium,  have  been 
found  to  be  slighUy  magnetic 

Minerals  vary  in  their  specific  gravity.  This  must  be  ascertained 
as  for  any  other  substance.  [Spboifio  Gravity,  in  Abtb  and 
SaDiv.] 

The  Hardness  of  minerals  differs  much,  and  is  the  point  first  attended 
to  by  the  mlneralogistb  In  order  to  ascertain  the  hardness  of  a  mineral 
it  is  only  necessary  to  draw  a  file  across  the  specimen,  or  to  make  trials 
of  scratching  one  with  another.  As  standards  of  comparison,  the 
following  ooinmLs  have  been  selected,  increasing  gradually  in  hardness 
from  talc,  which  is  very  soft  and  easily  cut  with  a  knife,  to  the 
diamond,  which  nothing  wiU  cut;  this  table  is  called  the  Scale  of 
Hardness:— 

h  Talo^  common  foliated  variety. 
2.  Rock-Salt 

8.  Calo-Spar,  transparent  variety. 
4  Fluorspar,  crystallised  variety. 
5*  Apatite,  transparent  crystaL 

6.  Felspar,  deavable  variety. 

7.  Quartz,  transparent  variety. 

8.  Topaz,  transparent  crystaL 

9.  Sapphire,  deavable  .variety. 
10.  Diamond. 

If  on  drawing  a  file  across  a  nuneral  it  is  impressed  as  easily,  as 
fluor-spar,  the  hardness  is  said  to  be  4 ;  if  as  ewdly  ss  felspar,  the 
hardness  is  said  to  be  6 ;  if  more  easily  than  felspar,  but  with  more 
difficulty  than  apatite,  its  hardness  is  described  as  6(  or  6*5. 

The  file  should  be  run  across  the  mineral  three  or  four  times,  and 
care  riiould  be  taken  to  make  the  trial  on  angles  equally  blunt^  and 
on  parts  of  the  specimen  not  altered  by  exposure.    Txials  should  also 


be  made  by  scratching  the  specimen  under  examination  with  the 
minerals  in  the  above  scale,  as  sometimes,  owing  to  a  loose  aggregation 
of  particles,  the  file  wears  down  the  specimen  rapidly,  all£ough  the 
particles  are  very  hard. 

Minerals  diCfor  in  their  state  of  aggregation.  Solid  minerals  may  be — 

Brittle :  when  parts  of  the  mineral  separate  in  powder  on  attempting 
to  cut  it. 

Sectile :  when  thin  pieces  may  be  out  off  with  a  knife,  but  the  mineral 
pulverises  under  a  hammer. 

Malleable :  when  slices  may  be  out  off,  and  these  slices  will  flatten 
out  under  the  hammer,  as  native  f^old  and  silver. 

Flexible :  when  the  mineral  will  bend,  and  remain  bent  after  the 
bending  force  is  removed,  as  talc. 

Elastic :  when  after  being  bent  it  will  spring  back  to  its  original 
position,  as  mica. 

A  Liquid  is  said  to  be  Viscous  when  on  pouring  it  the  drops  lengthen 
and  appear  ropy,  as  petroleum. 

When  a  mineral  is  broken  its  out  surface  presents  different  aspects. 
The  foUovring  are  the  several  kinds  of  fracture  in  minerals  :— 

Conohoidal :  when  the  nuneral  breaks  with  a  curved  or  concave  and 
convex  sur&oe  of  fraotura    Flint  is  a  good  example. 

Even :  when  the  surface  of  fracture  is  nearly  or  quite  flat 

Uneven :  when  the  surface  of  firaoture  is  rough  with  numerous  small 
elevations  and  depressions. 

Hackly:  when  the  elevations  are  sharp  or  jagged,  as  in  broken  iron. 

Soluble  minerals  may  have  taste :  the  kinda  are«- 

Astringent :  the  taste  of  vitrioL 

Sweetish-astringent :  the  taste  of  alum. 

Saline :  taste  of  conmion  nil 

Alkaline :  taste  of  soda. 

Cooling :  taste  of  saltpetre. 

Bitter :  taste  of  Epsom  salts. 

Sour :  taste  of  sulphuric  add. 

Excepting  a  few  gases  and  soluble  minerals,  minerals  in  the  dry 
unchanged  state  do  not  give  off  odour.  By  friction,  moistening  with 
the  breath,  the  action  of  adds,  and  the  blow-pipe,  odours  are  some- 
times obtained,  which  are  thus  designated : — 

Alliaoeous :  the  odour  of  garlia  It  is  the  odour  of  burning  arsenio^ 
and  is  obtained  by  friction  and  more  distinctly  by  means  of  the  blow- 
pipe from  several  arsenical  orea. 

Horse-Badish  odour :  the  odour  of  decaying  horse-radish.  It  is  the 
odour  of  burning  selenium,  and  is  strongly  perceived  when  orea  of 
this  metal  are  heated  before  the  blow-pipe. 

Sulphureous :  odour  of  burning  sulphur.  Friction  will  didt  this 
odour  from  pyrites,  and  heat  firom  many  sulphurets. 

Fetid :  the  odour  of  rotten  eggs  or  sulphuretted  hydrogen.  It  is 
didted  by  friction  from  some  varieties  of  quartz  and  limestone. 

AigiUaceoui^  the  odour  of  moistened  clay.  It  is  given  off  by 
serpentine  and  some  allied  minerals  when  breathed  upon.  Others,  as 
pyrargillite^  afford  it  when  heated. 

Without  submitting  the  mineral  to  a  regular  analysis,  advantsge  va 
often  taken  of  the  effects  of  heat  by  means  of  the  blow-pipe,  with  or 
without  the  aid  of  certain  fluxes,  as  soda,  phosphoric  salt,  &a ;  and  the 
mineral  is  stated  to  be  dther  fusible  alone,  or  with  the  assistance  of 
the  different  fluxes,  and  the  nature  of  the  resulting  compound  is 
described ;  sometimes  it  is  a  colourless  glass,  at  other  times  coloured, 
transparent,  or  opaque,  &c    [Blow-Pipx,  in  Abts  and  So.  Drv.] 

(Dana,  Manual  of  Mineraloffjf;  Dana,  A  System  of  MiMralogy ; 
Ansted,  Memeniwry  Ckmrte  of  Otology ^  Mineralogy,  Ac;  Phillips, 
IfUrodwAion  to  Mineralogy  ;  Phillips,  BUmenU  of  Mineralogy  ;  Jack- 
son, Minerals  and  their  Uses  ;  Sowerby,  Popular  Mineralogy,) 

MINIM.    [LEUOiscns.1 

MINIUM.    [Lead.] 

MINE,  a  name  for  the  Vison-Weasel,  Muttela  IPulorius)  Vison, 
[Mustelida] 

MINNOW.    [LauoiBCua.] 

MINT.    [Meittha.] 

MINX,  a  name  for  the  Vison- Weasel    [MubtblidjiI 

MINX-OTTER,  Pennant's  name  for  the  Yison-WeaseL  [MusTEUDJll 

MINTAS.    [Actiniada] 

MINTAS,  a  genus  of  Behinodermata. 

MIOCENE  PERIOD.    [SuifP.  and  TiBTiAftT  StRATA,  Cto.] 

MIRE-CROW,  a  name  for  the  Laughing  GulL     [Laridjs.] 

MIRE-DRUM,  a  name  for  the  Bittern  {Botaurus  steUaris).  [Bittbbx] 

MIROUNGA,  Dr.  Qray's  name  for  a  genus  of  Seals.     [Phocida] 

MISCOPHUS.    [Labidji.1 

MISPICKBL.    [Iron.] 

MISSEL-THRUSH.    tMsRULiDA.] 

MISSELTOE,  or  MISTLETOE.    fViaouif.] 

MISTONUSKf  one  of  the  Cree  Indian  names  lor  the  American 
Badger  {Meles  Labradorica,  Sab.).    [Badoib.] 

MITK    [Aoabida] 

MITHRAX.    [Mauda] 

MITBA.    [Volutida] 

MITU,  a  name  for  some  of  the  Curassow  Birds.    [CBAOXOJk] 

MNEMIA.    [AOAUiFHJB.] 

MOA«    p>iiroRin&] 

MOCHA-STONE.    [Aqatb.] 


HOCO, 


HOLLUSCA. 


MOCKING  BIRD.    [MiMOB.] 
MODIOLA.    [Mttiuda.] 
MODUKITE,  a  nfttive  sewiuianemde  of  cobalt 
MOEHRINQIA,  a  geniu  of  Flanta  named  after  Pftul  Henry  Gerard 
Moehring,  a  German  physician,  author  of '  Hortos  XVopriaSy'  and  other 
works.    Thie  genus  belongs  to  the  natural  order  (hriopkjfUae$cB,  and 
has  5  sepals,  4  or  5  petals,  either  entire  or  slightlr  emarginate ;  8  to 
10  stamens,  2  or  8  styles,  the  capsule  opening  with  4  or  6  valves;  the 
seeds  numerous,  with  an  appendage  at  the  hilum.    The  spedee  are 
alpine  plants  with  the  habit  of  Arenaria, 

M.  trinervia  has  oyate-acute  stalked  8-54iemd  leayes,  the  upper 
ones  sessile,  the  petals  shorter  than  the  calyx,  the  sepals  lanoeolate- 
aoute^  8-ribbed ;  the  intermediate  rib  strongest  and  rou^h.  This  plant 
was  fonnerly  referred  to  Arenono,  but  it  may  be  distmguished  from 
that  genus  by  the  appendage  to  the  hilum  of  tiie  seed.  This  plant  is 
found  in  damp  shady  places,  and  is  a  native  of  Great  Britain.  Four 
other  species  of  this  genus  are  described  by  Koch  in  his '  Flora  Germa- 
sica;' — M.  myfcofa,  M,  prona,  M.  polygonoida,  and  M.  viUot(L 

The  species  are  alpine  plants,  and  aydapted  for  cultivation  on  rook- 
woric  or  in  small  pots.  They  may  be  propagated  by  dividing  them 
at  the  root.  They  are  best  grown  in  pot^  in  a  mixture  of  sand,  loam, 
and  peat. 
(Babington,  Mamial  of  British  Botany  ;  Don,  DidUamtfdeoiiu  Plantt,) 
MO£NCHIA,  a  genus  of  Plants  named  after  Conrad  Moench,  pro- 
fessor of  botany  at  Marburg^  who  wrote  several  works  on  botaiiy ; 
amongst  others,  'Enumeratio  Plantarum  Indigenarum  Hesnse,  prse- 
sertim  Inferioris,'  Cassel,  1777,  8vo ;  also  a  work  on  the  cultivation  of 
North  American  forest-trees  in  Germany. 

The  genus  Moenchia  belongs  to  the  natural  order  CaryophyUacectf 
and  has  4  erect  sepals,  4  entire  petals,  4  stamens,  a  many-seeded 
capsule  opening  at  tne  end  with  8  teeth. 

M,  erecta  is  the  only  British  species.    It  is  a  small  glaucous  plant 
growing  in  dry  gravelly  and  sandy  places. 
(Babington,  Manual  of  BriHsh  Botany.) 
HOHOLI.    [Lsmurida] 
MOHR.    [Antilopejb.] 

MOHSITE,  a  Mineral,  consisting  of  Titaniate  of  Iron.    It  occurs 
crystallised.    The  primary  from  is  a  rhomboid.    The  crystals  occur 
attached  and  macled.    The  cleavage  is  not  observable.    The  fracture 
is  conchoidal.   The  hardness  is  sufficient  to  scratch  glass.    The  colour 
and  streak  are  black.   The  lustre  metallic.  It  is  opaque;  not  attracted 
by  the  magnet.     It  is  found  in  Dauphiny. 
MOLASSES.    [SooAB  Cultubb,  A.  &  Sol  Div.] 
MOLE.    [Talpio&J 
MOLE-BUT.    [OBTUAaoBiBOUB.] 
MOL  K-CRICKET.    [Obtlud^.  J 
MOLE-RAT,  a  species  of  Oeomyg.    [Mubidji.] 
MOLENESIA,  a  genus  of  Fishes  beloning  to  the  lanuly  Oyprinida, 
The  species  are  American. 
MOLGE.    [Amphibia.] 
MOLGULA.    [TuiaoATA.] 

MOLI'NIA,  a  genus  of  Grasses  belonging  to  the  tribe  Fettueinece, 
It  has  unequal  glumes  without  lateral  ribs,  shorter  than  the  lanceolate 
spikelet,  of  2  or  3  semicylindrical  flowers  and  a  subulate  rudiment  of 
another;  the  paless  hiodening  on  the  loose  fruit>  and  the  styles 
terminal.    There  is  one  species  which  is  British — 

M.  caruUa,  which  has  an  erect  elongate  narrow  panicle ;  spikelets 
from  1-  to  3-flowered;  the  outer  pale»  8-  rarely  5-nerved,  downless; 
the  upper  part  of  the  stem  naked.  The  leaves  are  long,  linear,  and 
alternated.  It  grows  on  wet  heaths  in  alpine  situations.  This  speoieB 
is  the  If.  depa/tiperata  of  Lindley. 

(Babington,  Manwd  of  Britith  Botany,) 

MOLLUSCA.  Referring  to  the  articles  Conchifbra,  Gastebopoda, 
CsFBALOFODA,  and  Malacoi/>ot,  for  information  as  to  the  aoological 
arrangement  and  subdivision  of  the  various  families  of  the  MoUtuca,  we 
shall  in  the  present  article  consider  the  animals  which  constitute  this 
great  group  in  a  purely  anatomical  and  morphological  point  of  view; 
that  is,  we  shall  endeavour  to  show — firstly,  what  Common  Plan  or 
Archetype  is  discoverable  among  the  varieties  of  Molluscan  forms ; 
secondly,  in  what  way  the  Common  Plan  is  more  specially  modified 
in  the  lecMiing  sub-typical  groups  of  this  great  division  of  the  animal 
kingdom ;  thirdly,  the  various  modes  in  which  the  organs  are  arranged 
being  thus  comprehended — what  peculiar  charactera  are  presented  by 
these  organs  themselves;  and  fourthly,  the  development  of  the  MoUuaea, 
•0  far  as  it  bears  upon  the  idea  of  a  Common  Plan,  wUl  be  discussed. 

1.  The  Common  Plan  or  Archetype  of  the  Molltuea. — By  the 
Common  Plan  or  Archetype  of  a  group  of  animals  we  undentand 
nothing  more  than  a  diagram,  embodying  all  the  oi^ans  and  parts 
which  are  found  in  the  group,  in  such  a  relative  position  as  they 
would  have,  if  none  had  attained  an  excessive  developments  It  is, 
in  fact,  simply  a  contrivance  for  rendering  more  distinctly  compre- 
hensible the  most  general  propositions  which  can  be  enunciated  with 
regard  to  the  group,  and  has  the  same  relation  to  such  propositions  as 
the  diagrams  of  a  work  on  mechanics  have  to  actual  machinery,  or 
those  of  a  geometrical  work  to  actual  lines  and  figures.  We  are 
particularly  desirous  to  indicate  the  sense  in  which  such  phrases  as 
Archetype  and  Common  Plan  are  here  used ;  as  a  very  injurious 
realism — a  sort  of  notion  that  an  Archetype  is  itself  an  entity — 


appears  to  have  made  its  way  into  more  than  one  valuable  aiwtiWRin; 
work.  It  is  for  this  reason  that  if  the  term  Arohe^pe  had  not  m 
high  authority  for  its  use,  we  should  prefer  the  pbntfe  'Comasi 
Plan'  at  IsM  llkdy  to  misloid. 

Thwe  an  two  mode*  in  ufaloh  the  Ardietype  or  Common  Tka  sf 
any  nonp  of  animab  may  ba  sot  feitk  In  the  firsts  tbe  commnd^r 
of  plan  among  tho  mMnben  of  eadi  group  would  be  demonEtr»M; 
and  then,  the  miaor  J^iMM  tirai  obtained  being  compared  tqgethss. 
the  geneial  Common  Pbin  would  be  dedudble.  But  thia  analytka 
method  (wfaieh  has  been  carried  oat  to  a  certain  extent  for  tba  M€Ssast 
by  the  writer  in  a  Kemoir  in  the  '  Philosophical  TranaacUona '  £? 
1862),  would  rsquivs  more  spaoe  and  more  illustration  than  can  hst 
be  devoted  to  it;  wt  mnil|  therefore,  take  the  opposite  course,  tsi, 
assomiog  a  Gonunon  Flan,  tnoe  out  its  modifioationa  in  the  saV 
ordinate  pltii%  and  explain  the  laws  by  whose  operation  they  sn 
enecvecL 

This  amomed  Common  Plan  or  Archetype  of  the  MoUmtea  ss? 
be  repNMnted  hjfy.  1»  i.  :— 


V. 


L  The  Ideal  Archetype  or  Oonumm  Plan  of  the  JToUimm. 

n.  lU  modifications  in  oonaeqaenoe  of  the  derelopmeat  of  an  abdoBkm  sai 
oonaeqnent  neural  flexure  of  the  intestine.  1,  HypotbeUeal;  S,  Ptsrapod; 
8,  Gephalopod. 

IIL  ModifloatioxU  resulting  from  the  development  of  a  post  abdomen  sod  cos- 
sequent  hsmal  flexure.     1,  Hypothetical ;  %,  Pectinibranchiate  Gasteropod. 

lY.  Primarily  neural  flexure  modified  by  subsequent  changes.  1,  LsmeBi- 
branchiate  Mollusc ;  Neural  MoUuiooida,    2,  Brachiopod ;  S,  Polyxooa. 

Y.  H»mal  Uollu$emda  (Attidians).  1,  simple  hasmal  flexure,  as  in  Jfprn^ 
dieularia ;  2,  after  hfiemal  flexure  the  intestine  is  bent  baek,  and  an  athaa 
is  formed ;  the  branchial  sao  remains  comparatlTely  small ;  3,  the  braadiiil 
sac  comparatiTely  large. 

a,  oral  aperture ;  h,  anal  apemire,  or  extremity  of  the  intestine ;  c,  recal 
organ ;  pp,  propodium ;  mt,  meaopodium ;  mt,  metapodium ;  ly,  epipodiom ; 
e,  branchiiB ;  «,  auricle ;  «,  Tentricle ;  s,  cerebral  ganglia ;  y,  pedal  gtagtia; 
S^  hssmal  region ;  J^,  neural  region. 

[The  letters  have  the  same  signlflcatiQa  \fk  thsse  and  all  the  other  flgar<% 
with  the  exception  of  figure  10.] 
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This  flgon  It  mppoMd  to  be  biljtanllj  Byminatiica],  ind  tlie 
followiDg  parts  ind  rsgioiu  ara  to  ba  diatmg;authed  in  it : — (H).  Tba 
Hecmol  Kegion,  or  that  upon  whioli  tba  hsart  is  ntuatod,  and  which 
oorresyiondaiTiihnhatia  oommcnilr  termod  the  donal  r^on.  The 
word  dorsal,  howcTir,  a  vigrie,  baing  used  in  diSerent  aenaei  in 
Torious  dinaioDa  of  tlie  aniiunl  kiogdotn,  aod  abonld  tberafore  ba, 
abandoned  in  philosophical  aoatoiuy.  For  the  lama  leaaon,  the 
opposita  T^on  {N)  m  termed,  cot  ventral,  but  Neuml,  inaamnah  aa 
it  a  tlie  region  in  wbich  the  great  centreg  of  the  nerroiia  ijitam  are 
placed.  The  terminatioii  (a)  is  tbe  anterior  or  oral;  the  and  (6), 
the  posterior,  or  anaL  Between  thoe  eitremitles  the  intaatine  tnkai 
&  atraight  coarse.  The  oearal  surface  ia  that  upon  wbiah  tba 
m&jorit;  of  MoUuFcs  move  and  bj  which  the;  are  aupported ;  and  It 
ia  commonly  modified  to  subserve  these  pnrposes  into  a  muacnlar 
tiipanuon  or  disc  called  the  Foot;  Three  rrgions  again,  often  very 
diatinctl;  divided  from  one  another,  mav  ba  dletiDguished  in  this  foot : — 
Kn  aiiteriDr,thePropDdima(fiji) ;  a  middle,  tbe  Meeopodinm  (tM) ;  and 
n  poalerior,  the  Uetapodium  {ml).  In  addition  to  these,  the  upper 
part  of  tbe  toot  or  middle  portion  of  tbe  body  may  be  prolonged  into 
a  muscalar  enlargement  on  each  side,  juit  below  the  Junction  of  the 
faffimal  with  tbe  neural  region — tbe  Epipodium  (ep).  The  maaaoftha 
body  betweei)  the  foot  proper  and  the  abdomen,  or  postabdomen,  which 
beam  the  Epipodium,  and  whc«e  limits  cannot  verj  well  be  defined, 
though  it  wonld  be  vary  aanvenient  to  have  a  name  for  it,  may  ba 
termed  the  Msaosoma  (mid-body) ;  and  for  what  ia  loosely  called  the 
head  the  name  Frosoma  might  advnntageonaly  be  adopted.  On  the 
upper  part  of  the  aides  of  the  head  or  Frosoma  ere  two  pairs  of 
orgnos  of  eenae :  the  Byes  (which  may  be  supported  on  pedicles — 
OmmatophoRs},  and  the  Tentacles.  Id  the  hnmal  region  the  integn- 
uiflut  may  be  peculiarly  modified  and  raised  up  at  ita  edgm  into  a 
free  fold,  ntber  in  front  of  or  behind  the  anoa,  and  when  so  modified 
it  ia  called  a  Hantls  (FaUiom).  In  troDt  of  the  anos  again  tiia 
Bnncbite  (i)  project  as  prooesaea  of  tbe  bEemal  region.  Among  tbe 
iotemal  oigana  we  need  imly  point  ont  the  position  of  Ute  Heart  («,  i), 
which  lies  in  tntat  of  the  branchiie  in  the  hnmal  region;  and  the 
Kervoua  Ganglia  {x,  y,  i),  of  which  there  are  three  principal  pairs 
arranged  around  the  alimentary  oanal,  which  they  encirota  by  means 
of  their  commtssurea. 

Such  is  the  Common  Plan  of  wUeh  all  HoUnaoB  wbataoever  may 
ba  ngarded  aa  modificatioDa ;  tlie  next  qoeation  !■,  to  consider  tbe 
laws  according  to  which  tbe  plans  of  the  great  Bub-ebaaes  of  the 
MaUtitea  may  be  derived  from  iL 

2.  ModiJIeaiiolu  of  tlu  Common  Plan. — The  itmctunil  peonliaritiea 
of  all  known  Molluscs  may  ba  vary  aimply  acoounted  for  by  tba 
aicesaiva  or  dafaetiTe  relative  development  of  certain  regions  in  the 
Archetype,  more  particularly  of  one  or  other  parts  of  tbe  Hwmal 
Begion.  Of  this  region  the  portion  which  lies  in  front  of  the  SDus  may 
be  convenieDtlj  termed  the  Abdomen,  while  to  that  which  lisc  behind 
it  the  term  Foat-Ahdomen  may  be  applied.  Now,  if  it  be  rappoaed 
that  the  Abdomen  grows  out  of  proportion  to  the  rest  of  the  body, 
oonstitnting  a  kind  of  prominence,  and  that  the  inteatine  iiimimiii  into 
the  outgrowth  so  aa  to  form  a  sort  of  loop  (c,),  it  ia  clasr  that  the 
open  angle  of  thia  loop  will  be  turned  towarda  the  Neural  aorfoce ; 
and  the  inteatine  nay  be  appropriately  said  to  have  a  Nenral  lieiure. 
On  the  other  hand,  if  it  be  supposed  that  the  Post-Abdomen  grow 
out  in  the  same  way,  and  draws  into  itaelf  a  laop  of  the  intestine 
then  the  open  angle  of  the  loop  will  be  io  tbe  oppoaita  direotion,  that 
la,  it  will  ba  directed  towards  the  Uumal  surhoe ;  the  intestine  thare- 
fbra  may  in  thia  Case  be  said  to  have  a  Hnmal  flexure  (llL).  It  will  be 
readily  understood  that  eiUier  Abdomen  or  Feat-Abdomen  may 
develop  a  mantle  or  not,  and  that  the  aziatance  or  at»enca  of  this 
mantle  hsa  nothing  to  do  irith  the  essence  of  the  change  in  question, 
however  mndi  it  may  afbet  the  external  appaaianoe  of  the  resulting 

Axain,  the  extent  to  wMeh  the  Abdomen  or  Poet-Abdomen  ia 
developed,  may  have  a  great  iaSuence  on  the  relative  position  of 
certain  organs  of  tbe  MoUnsa  Thus,  in  the  first  place,  the  podlion 
of  tbe  anus  may  became  greatly  altered.  Whan  Uiere  is  a  neural 
Seiure  it  will  acquire  a  direction  towatds  the  neural  surface  and 
backwards,  the  final  approximation  to  the  oral  end  depending  on  the 
amount  of  the  development  of  the  abdomen  on  the  one  hand,  and 
(hat  of  the  neural  t^on  on  the  other.  Again,  if  the  outgrowth  of 
(ha  abdomen  take  place,  not  symtnetrically,  but  more  or  leta  on  one 
aide  of  the  median  liua,  the  final  position  of  the  anua  will  be  towards 
the  opposite  side  and  to  the  right  or  left,  as  the  case  may  be. 

It  ia  even  CDnceivable  (thia  amount  of  modification  indeed  Botoally 
obtaina  in  natur^  that  by  au  exceedingly  one-sided  development  of  the 
abdomen,  the  anus  may  be  thiuat  quite  round  on  to  the  hsemal  side. 
Its  fiaal  position  therefore  muat  not  be  r^arded  aa  certainly  indica- 
tive of  the  direction  of  the  flexure  by  which  it  obtuned  thia  poaition. 
Where  there  ia  a  hsmal  flexure  (Mun,  the  direoticm  of  the  anua  will 
be  normally  towards  the  Iuemal<Ub«t  is,  dorsal)  ude,  and  ftirwards;  its 
■pproximatian  to  the  head,  Its  aajiDmetiual  poutioD,  aod  (he  amount 
to  which  it  may  be  thrust  backirards  and  towards  the  neural  side, 
depending  upon  oonditious  of  the  same  order. 

It  is  not  merely  the  anua  which  is  affected  by  theaeehaoMhomver; 
bahranehlBB  faad  the  li*iipLwh{nhfn1lAMfeK»m\iiti,4>wM  ^*niu 
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in  order  to  appraoiate  their  value  aa  organic  characters.  H.  Mitna- 
Edwards  long  since  pointed  out  tbe  singular  ttet  that,  in  eertaio 
Uolluscs,  the  brauchis  are  in  front  of  the  heart,  while  in  otheia  they 
are  behind  it.  The  latter  be  termed  OputAo^nMicJlNiJa,  tbo  former, 
Protobranchiata.  It  will  be  seen  that  our  Archetype  is  Opistho- 
branchiate.  Now,  it  is  easy  to  undeislAnd  that  if  an  Abdomen  were 
developed  in  froot  of  tbe  heart,  witJiout  involving  the  oardiiuj  region, 
the  HolluBO  would  remain  opisthobranchiate ;  if  however  it  were 
more  extensively  developed  so  aa  to  involve  the  heart  and  brancbim, 
the  heart,  from  having  been  in  front,  wonld  eventually  take  a  position 
posterior  to  tbe  branchis,  and  the  Hollusa  would  thus  tiecome  prrnio- 
branchiata.  So  with  regard  to  the  developmant  of  a  Poat-Abdomeo  ; 
its  effect  on  the  position  of  the  heart  and  branciiis  would  depend 
wholly  on  the  extent  of  lismal  surface  which  it  involved.  It  follows, 
therefore,  that  Opisthobranchism  may  co-exist  with  either  a  hssmal  or 
a  neural  flexure,  or  with  none  ;  while  Prosobranchism  indicates  one  or 
the  other,  but  not  which  ;  and  that  theee  organic  cbarHCters,  however 
valuable,  are  secondary  to  and  therefore  of  less  importanoe  than  tbe 
neural  and  btemal  Qaiures  (that  is,  development  of  an  ahdomBD  of 
poat-abdomen),  on  which  they  depend.  Dealing  irith  the  facta  fur- 
nished by  adult  structure  alone  then,  there  are  two  primary  modiBea- 
tjons  of  the  HoUuBcan  Archetype,  which  may  be  snoitly  termed  the 
Neural  and  Hiemal  Plans.  The  Cephalopoda,  Putmonala,  Plavpeda, 
Lamdl&ntnciaala,  Bracluopoda,  and  Polgzoa,  are  tbe  molluact 
which  present  madifications  of  the  Neural  Flan.  The  Htieropodit, 
Giultropoda,  Teaibranchiala,  InftnArimchiaia,  Cydobramchiata,  TiiJnM- 
troMdliaCa,  iVtuiiAraneAiala,  and  Aicidioida,  are  those  which  present 
modiflcations  of  the  Hnmal  Plan. 

8.  IKtJ^niniJ'fYiMaiuJittPftecipaf  JforfiAMfi'ofu.— Mihie-Edwards 
haa  proposed  a  divldon  of  the  HoUiaea  into  tbe  MoUtuna  proper,  and 
the  ifMtaemda  (StoUuieoida),  Inoludiug  under  tbe  latter  elaas  those 
Polype-like  forms,  the  Polipoa  nud  the  Ateidioiiiji.  Believing  tliat 
the  MoUitieoida  are  aa  faruly  and  wholly  Holluscan  as  any  other 
MMmea,  we  nevertheless  consider  the  distjootion  drawn  by  the  eminent 
French  naturalist  to  be  very  important,  and  that  it  should  be  retained 
as  a  primary  subdivision  of  the  great  Hiemal  oiid  Ifeural  Divisiona 
In  the  hamal  division  the  limits  of  the  MoilvKoida  are  the  same  for 
ns,  as  for  M.  Hilne-Edwarda  ;  hut  in  the  neural  we  include  somewhat 
more.  In  fact,  if  the  moat  fitting  definition  for  this  subdiviaioD  be 
those  Molluscs  which  have  tbe  nenral  re^on  comparatively  little 
developed  and  the  nervous  lysteoi  reduced  to  a  single  or  at  the  most 
a  pair  of  ganglia,  while  the  mouth  is  usually  surrounded  by  a  more  or 
leas  modified  circlet  of  tentacles,  then  we  shall  find  that,  in  the  neoral 
division,  we  muat  include  the  Brachiopoda  with  tbe  Poli/ioa.  Commeno- 
ing  our  study  of  the  morphology  of  tbe  apecial  groups  of  the  .VoUwicii 
with  the  Neural  Division ;  and  with  the  HoUiueoid  sulnlivision  of 
the  neural  forms  then,  we  have  to  consider  Gai,  (ha  Pvt]it«9  and  tbe 
Bradiiopodai — 


Alinofl.-i-l,  V(niran(j»ra,   1,  BeWBiatii 
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The  Potytoa. — Conceive  the  abdomen  of  tbe  Arohetype  to  be  greatly 
prolonged,  the  neural  region  with  ita  appendages,  tbe  organi  of  sanie, 
and  the  heart,  remaining  undeveloped ;  so  that  the  anna  comes  into 
cloae  appoBtloD  with  the  oral  extremity,  while  the  edgea  of  tba  latter 
are  pniduced  into  long  ciliated  tentacles,  and  the  reanlt  will  be  a 
Folysoon,  which  needs  only  the  power  of  getnitiltlon  io  give  rise  to 
those  oompoatte  sggregations  which  are  ao  ebaracteiistio  of  'th* 
group. 

Tbe  Polyzoic  tyvie  itself  prenuts  five  suboFdinate  modlficationa  in 
the  five  principal  orders  of  the  group : — tbe  C^clMtomuCo,  Citne- 
ilOiHata,  CStilailonuUa,  Hippoertpia,  and  PtdicillinidiL, 

In  the  first  three,  the  body  of  the  Folyioon  when  fall*  expanded  is 
aompletalr  atraightened,  there  hdng  no  permanent  fold  orinverdon 


tt  tiw  IntegnmMit     In  tha  Urt  two  ftare  ia  nia] 

In  the  OgcUtUliiiaia  tlie  bom;  or  calcareoiu  depoait  in  the  integu- 
■noit  of  tlie  abdomen  joltu  the  aoft  parte  hj  *a  evan  level  edge,  tai 
there  i>  nothiog  irhkh  Mirei  u  >  ooTer  or  operculum,  for  the  retnctad 


In  the  OttHotlomata  (fig.  2,  3)  the  nuuguu  of  tli«t  portion  of  the 
■bdoDMD  vrbioh  in  invarted  in  the  letmcted  state  are  produced  into 
■  toothed  bony  eheath,  which  can  be  retracted  by  «paai*l  muBclei, 
•od  which  MTTca  u  ui  operculum. 

In  the  CheiUHtonata  (fy-i,  l)thshom;  or  (sloueolu  depont  takee 
place  in  mob  a  manner  that  the  hardened  integumente  [of  the  front 
portion  of  the  hsamal  regioa  conatitut«  a  sort  of  lid,  regularly  articu- 
lated upon  tbe  hinder  portion,  and  provided  with  proper occlusor  (and 
Crhapa  leratorT)  muulea.  It  ebould  be  noted  ttut  tha  anal  apertuM 
directed  away  from  thi*  lid  or  operculum. 

In  each  of  the  prerioua  diiisiona  the  tentacles  are  arranged  on  a 
cnroular  diac,  or  lophophore,  of  whom  edges  they  are  prolongations; 
bat  in  the  great  majority  of  the  Hippocrepia  {fiff.  2,  S),  wMch  are  all 
freah-WBtsr  forma,  the  lophophore  in  ro  produced  into  two  arms  on  the 
anal  aide  aa  to  assume  a  horse-sboe  shape.  It  ia  important  to  ecu- 
alder  this  in  connection  with  the  peculrar  features  preaanted  by  the 
Srachiopoda. 

Thirdly,  we  venture  to  regard  the  peculiar  genus  Pedieelliita  {fy.2,  i) 
t»  conitituting  kn  order  by  itself.  fWntially  aFolyzoon,  itisnevertlie- 
leaa  diatinguished  from  aJI  other  Polytoa  by  the  oircumBtanoe  that  its 
tentacles  are  united  together  by  a  uiembmne  iuto  a  cup,  which  cup  is 
nerer  protruded  far  beyond  the  general  boundaty  of  Ibo  body. 

The  CheUaitom  ata  are  remarkable  for  possessing  two  kinds  of  moveable 
append agea—i7a&;[fiii-ia,  whip-like  proceSBea,  arUouIated  to  a  bulb 
oontainiiig  muBoles  by  which  they  are  moved;  andj^rtcuZaria  orbirdV 
head  procassBS  {jig.  2,5).  The  structure  of  the  latter  ia  of  great  interest 
in  a  morphological  point  of  view,  and  dsnunds  particulaT  attention. 
They  ooniist  of  a  larger  piece,  or  calve  ()>),  shaped  like  a,  bird's  head 
and  produced  into  a  lunger  or  shorter  process  of  attachment,  to  which  a 
smaller  valve  (o  i,  representing  tlia  bird's  lower  jaw,  is  articulated. 
Stalked  or  aeaaile,  theaa  avicularioi  picaent  during  life  an  iooesaant 
■napping  action,  produced  by  tlio  alternate  contraotioa  of  two  seta  of 
tnusclea,  which  arise  from  the  concavity  of  the  '  akull '  of  the  bird's 
head  by  wide  fim-sbaped  origins,  and  seem  to  be  inserted  by  narrow 
tendons  into  the  smaller  articulated  valve.  The  one  tendon  (e)  is  inserted 
iuto  the  smaller  vaWe  in  front  of  the  line  of  articulation,  and  the 
other  (n)  behind  it,  and  therefore  by  tbeir  alternate  action  (hej  laise 
•nd  dspraa  the  leaser  valve  upon  the  larger. 


Sthyne^onelJa  piittaeta. 
•,  oral  apertoH  i  t,  inDl  aperlorc,  or  eitrenitr  of  the  intestbie;  I,  addcetor 
mnulet  of  Bratiwpiia ;   n,  nrdlnul  miucln  at  AwiHpsda ;   p,  pedicle ; 
p*  e",  pedicle  BDMla )  y,  ptdal  gu^liDDi 

The  .9racAiep»da. — Vow,  if  we  compare  the  relative  powtions  and 
mode  of  articiilation  of  the  operculnm  and  cell  of  a  Cheilostomotoua 
PolysooD,  or  of  ^e  two  valves  of  an  avicularium,  with  those  which 
obtain  in  the  shdls  of  the  typical  Srai^iopoia,  auoh  as  the  Ter^w- 
(slidiB  and  JUyncAoiuUiiJet.  the  reaemblanoe  will  be  found  to  be  vei7 
striking;  and  stilt  more  to,  ifin  addition  the  arrangement  of  the  muaclea 
be  token  into  oonsidetAtion.  In  such  a  Brachiopod,  in  iact  {^.  S),  the 
•hell  is  oom  posed  of  two  valves — one  large,  excavated,  and  produced  into 
a  canal  or  tube,  through  which  a  pedicle  of  attachment  passes  ;  while 
the  other  is  smaller  and  mere  or  less  flattened.  The  two  valves  ace 
articulated  together  by  means  of  a  socket  in  the  smaller  valve  and  a 
loath  in  the  larger,  on  each  aide,  the  intermediate  niaoe  being  free, 

!u«t  aa  the  operculum  of  the  Folyioon  ia  united  with  Ui  cell,  or  M  the 
eaHT  v^ve  of  an  avicularium  ia  articulated  with  the  luser.  So 
llkewLss  the  anal  aitremity  of  the  Biaobiopod  ia  turned  from  Uw 
•mailer  valTCi  Then  the  arms  of  the  Bnchiomd  are  eaaantially  oom- 
pMsble  to  diois  of  the  lophophore  of  a  Hippooiepian  Potyioon, 
ezoept  that  their  direotiou  is  difierent;  the  calcified  supports  to  whldh 
they .  are  fixed  in  many  fmcAiopoiJa,  are  so  variable  in  form  and  so 
nctsoMTely  abMot  in  othn^  tlut  their  existence  can  in  nowise  afleot 
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Uie  homologr  of  tite  parte,  Again,  if  we  leave  ont  of  o 
the  pediele-muaelee  (which  are  Cowever,ioaU  probability,  aa  He,  Hai- 
cock  »i  ahown,  the  homologuea  of  the  retcactora  of  the  Fetfta^  \ia 
amngemmt  of  the  other  muscles  ia  precisely  what  we  have  ae^  u 
obtain  in  the  aTionlariun  :  the  adductors  which  paaa  froio  tha  Ih^ 
valve  to  be  inaertad  into  the  smaller,  in  front  of  its  point  of  anppcn, 
corresponding  ptedaaly  with  the  oooluaor  muadea  of  the  STkolaTiEB!! ; 
while  the  caidinol  muscles,  which  arise  from  iJie  larger  valv^  and  pea 
to  be  inaerted  into  the  cardinal  procca  of  the  aowller,  behind  thi 
pMDt  of  support,  are  identical  with  the  divaiicator  muccln  of  tfi 
avicuUrium. 

Ttis  existence  of  diitinct  musclea  for  Ute  purpoee  of  aeparBting  <k 
valves  of  the  shell  ia  choracteristia  of  the  PUfioa  and  BraAv^ai*. 
the  only  approiimation  to  such  an  arrangement  at  pnamt  bxms 
among  the  LomdHttraiKhiata  being  presented  by  the  Pkidada. 

Finally,  if  the  great  proportional  size  of  the  Braduopoda,  thir 
pedunculated  attachment,  their  thick  and  solid  abella,  sod  tbei 
aiaple  forma,  be  brought  forward  as  aigumsnta  agaioeb  the  view  n 
take  of  their  essentially  polymic  nature,  we  would  remind  the  objeoc: 
of  the  like  opposition  m  luoh  features  between  BeUe^a  and  Babjiisi. 
or  ^pKdHtm,  among  the  Aacidians. 

Two  prineipal  modificatjona  of  the  common  Brac^opod  plan  an  t£ 
be  observed.  In  tha  TWebraltilida  and  AkjrscioneUufi^  and  in  dl 
probability  in  their  extinct  allies  the  Spiri/eridtc,  Orlhidte,  and  Pr^ 
dttctidtE,  the  musoln  are  alvrayi  amaged  in  three  aeta — Addnekr, 
Cardinal,  and  Peduncular.  At  the  same  time  the  mantla  (whan 
homology  with  the  produced  edgea  of  the  non-ietnotila  put  of  ta 
abdomen  of  a  Polyaoon  ia  at  once  appreciable),  though  dividiid  iiId 
two  distinct  lobes  in  &ont,  is  contmuoos  and  entire  bdiiod,  thi±  i^ 
towards  the  pedupola.  A  still  mare  remarkable  feKtor*  in  tbnr 
organiaatioD  ia  that,  at  least  in  Wtddlmimia  and  Shyitetioittila,  thoc  ii 
no  anal  aperture,  tha  intestine  terminatiDg  in  a  ocacom  dinctad 
towards  the  middle  of  the  loi^  valve. 

In  the  Oraitiada,  Ditdnidtc,  and  Limgvlida  the  mnaclea  hmvs  a  vsi 
difierent  arrangement,  which  could  only  be  rendered  intsUigiUe  tj 
detailed  deacriptiona  and  illustiotions,  aa  the  homologiaa  ^  thai 
muiclea  with  those  of  the  other  division  are  not  yet  dotermined. 
The  lobas  of  the  mantle  again  ore  completflly  aepaistad  {Ditca^ 
iAnffula,  Omnia  t),  and  the  intestine  opens  upon  one  aide  of  the  bodj 
between  these  lobea.  There  are  no  teeth,  and  the  articolatioa  of  (■« 
valve  with  the  other  and  the  modes  of  attachmeut  VBiy  Tsmaibdy; 
Ling\Ua  having  a  long  pedunole  ;  Crania  being  attached  by  the  aurfta 
of  ita  lower  valve ;  and  JXtcina  having  an  aperture  in  Uis  correapcod- 
ing  valve  through  which  a  portion  of  the  adductor  jiiiwis.  ud 
spreading  out  at  its  extremity  into  a  sort  of  plug,  acta  as  a  padida 

Neural  McMtuca. — The  Lam^^ranchiata.  In  all  MMkmcb  pnpcr 
the  neural  region  is  developed  to  a  mooh  greater  extant  than  ii 
the  JfoAttseoida,  and  there  are  olwaya  three  pairs  of  ganglia,  tn 
Cerebral, 'two  Pedal,  and  two  Parieto.Sphmahnia  (or  branchial).  The 
espeoial  chaiactara  of  the  JiamMibranckiata,  as  modificationa  of  ttit 
Archetype,  are  the  following  : — The  hnmal  region  ia  well  devalopfd 
in  ita  abdominal  portion,  but  forma  no  prominent  Mo-like  abdonm 
into  wliioh  the  viaoeis  enter  in  the  adult  oonditian.  Ita  edgea  an 
produoed  into  extensiTe  p^lal  lobea,  wliich  are  arranged  on  each  side 
of  a  longitudinal  plane^  and  not  above  and  betow  a  horisontil  «k 
(or  more  properly  before  and  behind  a  liansveiae  one),  aa  in  tbt 
BraekiopMa.  The  mouth  ia  aun-ouoded  by  a  fringe,  repneentiBg 
the  tentacles  in  the  JfoUiHcoidnfaa  may  be  well  seen  in  P<e(akj^t,4) 
which  is  produced  laterally  into  dongated  '  ptlps,'  but  is  totaUy  onpra- 
vided  vrith  any  manducatory  apparatus.  The  intestine  paaong  trota  (hi 
stomach  either  forma  a  simple  loop  with  a  aeoond  open  on^  directed 
hamally,  or  this  loop  may  tie  much  ooiled  and  oonvolatad :  Um 
inteatine  Anally  paasing  over  the  great  poateriar  addootOT  and  taath 
uating  between  the  lobes  of  the  mantle  behind  it. 

Tlie  foot  m^  be  more  or  leaa  largely  developed,  but  new  preeenB 
aoy  clear  diatiiictioD  into  pro-  tneso-  and  inet»podium,  tndeaa  iideid, 
as  we  we  inclined  to  auipeot,  the  whole  fiw  portion  of  the  foot  af  the 
ZatneUibnMoUala  ought  to  be  regarded  aa  a  modified  metapodiaDi 
Beaidaa  the  pedal  muaeles,  the  LameUibianchs  poanaa  one  or  two  dun* 
teiistia  muBoles — the  adductors,  which  a^prozitnate  the  Talvta  of  tte 
■hell,  and  whose  greater  or  leaa  devalopmoit  aaiioaaly  aSecta  tba 
ultimate  farm  of  ue  animal 

The  gills  deviate  but  little  from  their  arche^pal  farm  and  pMitin 
in  some  Lamellibraaohs,  such  aa  Trigania  and  Ptatat,  being  merely 
thrown  downwards  by  the  develapmmt  of  the  nMoUs,  In  JVwale 
(fig.  i,  3),  their  inner  edgea  are  united  poaterioriy,  but  thn  rentain  com- 
paratively smalL  In  the  majority  of  Lamdlibiaa(dia  however,  the 
gilli  are  exceedingly  large  in  proportion  to  Uie  rest  of  the  body,  aul 
consist  of  two  double  plates,  which  ore  united  with  the  mantle  aod 
with  one  another,  in  such  a  manner  aa  to  divide  tiie  pallial  cavity  into 
two  chambers,  a  aupra-  and  infra-branchial,  which  oonunnnicste  onlj 
by  the  passage  between  the  antetim  edge  of  the  braocbi*  and  tbe 
foot,  and  by  the  multitudinous  perfotationa  in  the  bruchial  plaMs 


It  ia  in  the  ahaenoe  of  external  organs  of  sense  or  of  any  buoeol  ma»- 
ticatoiy  apparatus,  and  in  the  peculiar  arrangement  of  the  gills,  thai 
the  main  diSerence  between  the  XaneUiinMeAMta  and  the  ffinifii  i 
podtt  Ilea;  and  bene*  the  great  reaemblaiiMiriiioh  the  ideal  eaotion  ol 
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Tbe  Fteropoda  ud  Pubiumata. — Ths  LiiUBllibmielu  «n,  u  «a 
bk*e  nid,  aorioiulf  excaptiotuJ  in  pnasnting  the  gensral  feBturri  of 
the  MoUtiKa  proper,  without  that  ■ingulu'  buccal  tppsratui  which  we 
meet  with  in  all  other  member*  of  the  aubdivisioD,  whether  neiml 
>r  hfemal,  and  whoie  peculiar  nature-ii  diacribed  below.  Agniii,  they 
re  exceptional  in  the  Tut  development  and  BTminetiical  longitudinal 
dindoD  of  their  mantle,  and  in  the  correapoading  diTiaion  of  their 
[lallial  shell  into  two  piecei  or  valves— characters  we  shall  not  meet 
with  again  in  anjr  modiScation  of  the  Common  Plan. 

In  (lie  Pltropoda  and  Puimonata  the  mantle  ii  nerer  developed  into 
such  lateral  lobai,  and  ths  shell  to  which  it  gives  riae  Qever  ooniiila 
of  two  pieces,  but  ia  constituted  by  a  siagle  Qsaa,  which  either  ba* 
the  form  of  a  Sat  plate  or  presents  some  modiScation  of  a  oodsl 
n,  the  foot  (or  some  p<ui  of  it)  a  alwaye  well  developed,  preaent- 
10  obrioua  distinction  into  regions  in  the  Pufmona^  /  but  in  the 
Pltropoda  often  exhibiting  a  well-marked  meso-  and  meta^podiom,  and 
alwajs  presenting  a  cbaracteristicaU;  large  epipodium— an  organ  which 
in  these  HoUusca  coottitutes  the  stMaJled  'wings,'  from  wbiob  th«ir 

1  iadniTod. 

«(.  I. 


ZeswJ/ilraiHkiaM.— 1,  IMraria,    3,  ('nio.    S,  Jtuaila.    4,  iW«. 

a,  «nl  sputnie ;  1,  anal  spsrtve,  or  aitiuiltT  of  tb*  iottstlas  (  i^  nasi 

orpa  i  n,  msBlle ;    r,   labial   palpt ;    t  •*,  anal  and  branoUal   sljAon* ;    i, 

btanehlBi  v,  venbiele;  r,  pnlal  (aniUon;  A  saleilat  addnetor ;  J,  poMsilu 

a  typical  LameUibiaaeh  hears  to  ■  tvpical  Oasteropod.     Compare 
ifig.  4)  i  with  1,  S,  and  2. 

It  maj  seem  at  first  sight  iiuxnisisteiit  with  our  own  prinoiplss  to 
consider  as  neural  molloaca  these  Lamellibranchs,  which  eonfosandly 
have  the  prinaipalloopintbe  intaslineopea  to  the  luemalside.  But  the 
pcutioa  of  the  laigelj-deTsloped  mantle,  completel;  in  front  of  the  ana] 
apertnra,  and  the  direction  of  the  aortio  end  of  Uie  heart,  anchaoged 
from  what  ia  obserrable  in  the  Arcbetvpe,  are  sufficient,  apart  from 
deTslcpmsntal  oonaiderations,  which  wul  be  adduced  b;  and  bje,  to 
prove  that  the  aaeond  flexure  of  the  intestine  in  this  case  is  to  be  cod- 
lidered  accidental,  the  result  of  the  great  development  of  the  mesa- 
semi,  to  tim  H  a  Dhamber  tbr  the  viscera,  and  of  the  etilaigement 
of  the  great  posterior  addootor,  thrusting  up  the  rectum  which 

Aa  ler  the  leading  vsjietlea  of  form  of  the  LataeUibnuicbi^  there 
■re  now  which,  in  raalilj,  depart  very  widely  troja  the  Common  I'lan. 
Feihaps  Ttrtio  oc  Pholta,  on  the  one  hand,  and  Otiraa,  on  the  other, 
may  be  regarded  as  the  extreme  forma,  the  farmer  being  as  much  as 
poaibls  elongated  longitudinal]  y,  the  latter  attaining  the  extreme  of 
eoooentratian  about  a  centre.  At  the  same  time  tbwe  is  a  redootloa 
of  parts  to  a  tniniTniiTn,  m  sh<iwn  in  the  abaenca  of  a  saoond  adductor, 
and  of  any  foot  in  the  adult  state.  The  diSerencea  between  these 
Icnns  are  however  decidedly  less  than  those  which  may  be  observed 
bitweaa  the  extrema  forms  among  the  Cepiiakfoda  or  Qatltnpoda. 


There  is  nsnally  a  weU-dereloped  mantle  in  tlia  Plenptda  and 
Ptilmoitata,  and  ita  walla  act  aa  a  branchial  surfsoe  without  bung 
produced  into  true  gilli — (flyalmf) — the  sea-water  in  the  marina 
Jterypada  and  the  air  in  the  terresteial  and  aquatio  iWiumala  being 
inqnred  and  expired  into  its  cavity. 

In  the  Pttnrpoda  in  gsoeral,  ths  aperture  of  the  pallia]  eavitr  and 
that  of  the  anus,  ate  ntoatad  npoii  the  poaterior  surface  of  the  body, 
in  aeoordanee  with  tiie  naniBl  flexora  of  the  intestine.  The  anal' 
aperture  however  is  usually  thrust  to  one  ude  of  tbis  surface,  and,  in 
imadna  and  Bpirialii,  this  lateral  thrust  has  taken  place  to  such  an 
extent,  that  not  only  vLa  anal  apartura,  but  that  of  the  mantis  oavity, 
is  thrown  up  completely  on  to  ths  donal  aorfaosi  This  latartxlorsal, 
or  dorsal  position  of  ths  anal  and  respiratory  apettnrea,  is  h  regular 
ia  the  Athumofa  aa  It  Is  exeeptional  in  the  Ptmpoda. 

In  the  PUnpoda  and  PiJmoiHiUt  some  raost  important  modifloaticas 
of  form  are  produced  by  the  greater  or  lees  developmsot  of  the  mas^ 
soma  on  the  one  hand  and  of  the  mantie  on  the  other.  The  pradomi- 
nanoB  of  the  latter  is  to  ba  observed  in  suoh  forma  as  CVissif,  CUadora, 
Hgalaa,  and  fftUt ;  while  the  former  may  be  assoi  in  Pittumodtrnum 
and  in  Limax,  In  the  latter  the  mantle  is  very  small,  and  iq  ths 
former  it  is  almott  if  not  entirely  absent;  what  is  ordinarily  considered 

meaasomoi  The  like  confounding  together  of  parts  so  easentially 
different  has  taken  place,  we  shall  find,  in  ths  NudOtraiKkitUa  and  ia 
the  BOerepeda. 

The  OepluUopoda. — In  the  Pteropod  forms,  FM%modeTmm  and  Clic^ 
a  hood,  giving  off  long  processes  covered  with  lucken  from  its  Inner 
surfsoe,  surrounds  the  oral  aperture,  and  there  is  every  reason  t« 
believe  corresponds  with  the  propodium,  whose  lateral  halves  have 
united  over  the  mouth.  If  the  Uke  proceaa  were  to  take  place  in  a 
CriieU,  but  to  a  greater  extend  ao  that  the  mouth  were  thrust  back 
between  the  halves  of  the  inesopodium,  and  the  propodium  and 
mesopodinm  fonned  one  oontinuous  tentaouligerous  sheath  around 
the  oral  aperture ;  and  if  at  the  same  time  tiis  two  halves  of  ths 


pair  of  gQla.  The  two  halves  of  the  epipodium  are  united  behind  into 
what  ia  called  tbs  funnel,  a  psonliar  apparatna,  of  great  imporUnos 
in  the  economy  of  many  Cephalopods ;  and  in  ths  majority  of  toe 
group  the  sides  of  the  foot,  having  united  in  front  of,  and  formin)[  * 
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iMtwHii  thtt  onl  ud  dou&l  ipeituru. 
Fir. '. 
1                  /         < 

TcrtlMl  awtbui  of  Zo;^  tu6U. 
t,  onl  ipcrtnr* ;  t,  uul  ipcilDn,  or  citrtinlt;  of  Ibe  IstHlIna ;  ■,  nunil* ; 
m',  thtlti    '.  brueblci   I,  canbril  iui(lU  ;    y,  pedit  fugllii  i,  piriclo- 
•plucbnlo  ftnglli  i  (p,  rnantL 

Bajond  tbii  peouIUr  amngMiMiit  ud  dardopmcnt  of  tha  eitcmKl 
orgtiw,  wa  are  not  twira  th>t  any  ohkraBtN'a  siiit  by  which  th« 
C^kalopoda,  u  >  oUh,  etn  ba  dintinpiiihed  from  the  othar  MoUiuea, 
Among  thaiDTClTM  they  present  a  remarkable  hannonj,  differins 
obiafly  in  the  nombar  of  their  bnmohiie,  in  the  internal  or  extemiu 
poaiUon  of  their  ihall,  aod  in  the  natura  of  ibe  appandagea  into  which 
tb«  edgea  of  the  foot  are  modified — obaraoten  which  do  Dot  attain  to 
ordinal  importanoe  in  other  diTiaioni  of  the  Molhuea. 

Having  tbu»  glanced  at  all  the  leading  modificatioo*  of  tlie  Neural 
PUn, ««  may  neit  turn  to  the  Heemal  Plan,  commendng  with  its 
Holliucoid  modiScstion  oonitituted  b;  the  Aicidvtida  alone. 
'  Tbe  Aieidioida. — Aa  a  MoUuacold  group,  the  Ascidiani  are  chamo- 
teriaed,  in  tbe  first  pUoe,  bj  the  rudimentary  oondition  of  their  whole 
neural  region,  aod  by  the  reduction  of  their  nervoiu  lyitem  to  a 
tingle  infn-iBiophagaal  ganglion.    Beaidee  these  however,  their  organ- 
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a  oharactera  which  appear  at  Bret  eight  very 


remote  from  luoh  a  Common  Plan  a*  baa  been  deacril>ed,  an^ 
hardly  dedudbla  from  it.  An  Aacidian,  in  fact,  Ii  uiu^y  fixed  by 
one  eitremity  of  ila  body,  and  preaenta  at  the  other  two  ^larturea. 
One  of  tbei«  leadi  into  a  wide  carity,  whoaa  eatranoe  i*  fringed  with 
a  circlet  of  tentaolea,  and  whoaa  watli  (except  along  the  middle  line 
anteriorly  and  posteriorly)  are  perforated  by  innumerable  ciliated 
apertuna,  and  often  thrown  into  folda,  by  which  their  autlaoe  ia 
greatly  inoreaaed.  At  tha  bottom  of  thii  cavit;— tha  branchial  aao— 
a  Koond  wide  aperture  leadi  into  the  alimantiry  canal,  which  iOTari- 
ably  present*  a  hKmal  flexure,  and  then  almoat  alwayi  bends  back- 
watd*  Deurallr  t«  terminate  in  a  aeoond  wide  cavity.  This,  the 
tUriHm,  whoaa  more  external  portion  ia  usually  termed  the  eloata, 
opens  eitenally  by  tha  second  or  doaoal  apertura,  and  extends  along 
rnch  aide  of  tlie  branchial  uc  up  tn  its  mrdion  line  of  attaohuieDt— 
rummiininatlng  fraal^  with  it*  cafity  ^;  mcui'  of  the  small  ciliated 


,  Oaril 


.—I,  Ballm 


InlsUna  of  Fmfliaru. 


Of  oral  apartun  ;  ^,  uml  aperture,  or  tha  cxtremitj  of  tba  Inti 
cloDoil  ipcrtare  iDd  alrlsni ;  /,  brancblil  ue  i  g,  hr^pbstTBttal  baad ;  ■', 
lr>t ;  f,  ftnlUlU ;  y,  pcdd  conrlia. 

Now,  in  what  manner  ia  this  form  derivable  from  the  Arohetype 
It  Is  to  be  remarked,  in  the  first  place,  that  the  pbarynx,  laiga  in  tha 
Poli/toa,  becomes  comparatively  enormous  in  tha  Aoddions;  while 
the  tentoclee,  which  were  very  Inrga  in  the  Polytaa,  are  in  tbe  Aacidians 
comparatively  small.  Next,  with  tbe  development  of  a  poat^bdomeu, 
the  intestine  aoquires  a  biemal  flexure;  but  instead  of  the  anal 
aperture  remaining  on  tbe  hsemal  aide,  it  ia  bent  round,  bj  the  sane 
process  as  in  Sp&uUii  and  LimaetHo,  but  in  tha  invetaa  direction. 
Suppose  with  all  this  that  a  mantle  has  been  developed,  and  that  its 
free  margin  remaining  small  and  narrow,  has  foUowsd  the  anas  to  tha 
neural  side,  while  its  cavity  haa  extended  up  oo  och  aide  ot  the 
pharynx  to  the  middle  line  of  the  hamal  surface  of  the  latter,  cvry. 
ing  to  a  great  extent  a  process  of  which  the  outline  may  be  seen  in 
Cj/mbulia,  and  iriviog  rise  to  tbe  atrium  j— imagine  also  that  tbe  lac 
thus  oonstitDted  externally  by  the  inner  surfiua  of  the  mantle  (third 
tunic),  and  internally  by  the  pharynx,  becouiaB  perforated  by  minuta 
BpcTturea—and  the  naolbi  would  be  an  Aacidion. 

Sucbia  the  manner  in  which  the  Aacidian  type  is  derivaUe  trota  the 
Common  Plan.  Of  this  type  the  group  presents  three  eubordinata  modi- 
fications. The  first  is  that  presented  by  the  extraordinary  and  instnictiTa 
genua  ■  AppaidiiMlaria  {fig.  7,  T),  which  in  a  manner  represents  pw. 
maDBOtlj  the  larval  state  of  the  mora  perfect  members  of  the  group— 
Bwimming  by  means  of  a  long  rapidly-vibrating  tail,  like  tliat  of  a 
tadpole.  In  Apptadiciiiaria  there  is  no  cloaool  aperture  or  atrium. 
Tbe  mouth  opens  inte  a  wide  pharynx  represantiDg  tbe  bnndiial 
sac  of  other  Ascidionsj  from  this  a  gullet  leads  into  the  atomodL 
Tbe  narrower  inteatbe  paasea  from  the  stomach,  forwards  and  to  the 
btemol  surface,  where  it  termmates  without  bending  downwarda,  and 
wjtboat  being  surrounded  by  any  special  cavity.  Appndivulan* 
therefore  might  ha  said  to  be  a  form  in  which  the  process  of  modifi- 
cation of  the  HollusoaD  Archetype  into  the  Aacidian  l^pe  is  arrested 
halfway. 

In  all  other  Aaeidians  this  procea  is  complete,  and  thoe  is  a  distinot 
cloacal  aperture  and  atrium  ;  but  these  forms  again  may  be  arranged 
under  two  great  aub-typical  modiScstiooa,  acoording  to  the  develop- 
ment of  tha  branchial  aac  relatively  to  that  of  the  poit-abdunKB. 
In  sacb  forms  as  Oynlhia,  Bnlttnia,  Perophora,  BatryUiu,  the  branchial 
sac  attaini  so  great  a  proportional  size  aa  to  oocnpy  the  whole,  or 
nearly  the  whole,  length  of  tha  body,  the  intaatine  lying  tm  ona  side 
ofit:  UuM might theraforebewelldanoininatadJiCMiMaAwp'^"'- 
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braachial  ue,  which  U  pmportimuU;  uu»U,  uid  Uieaa  might  tbenf- 
be  ttraiad.A*eitUa  Inttitinata,  Intcituul  Aicidiuia.  A  Tsrj  compli 
ntutnal  Mpreasatatian  irill  be  found  to  abtaia  between  ths 
of  these  tvo  EToaps. 

Hamal  MMutta. — In  pMsing  from  the  Hiemil  MoUutcoida  to  the 
Htamal  MaUluca,  we  find  the  ume  new  features  preaenting  theauelrea 
as  in  the  Neural  Division,  ths  tiaDsitioa  being  eveamore  abrupt,  &om 
the  abaenoe  of  aaj  represeatatire  of  the  LametliliraaiAiala.  la  all 
theee  MoUtMca,  in  fact,  there iBamoro  qj  lees  well-developed  foot; 
a  distinct  head,  with  ita  orgaos  of  ^ense  and  buccal  armature;  and 
three  pain  of  ganglia — cerebral,  pedal,  and  parieto-eplanohnic 

The  modification  of  the  Common  Plan  is  oarried  to  a  leu  extent  in 
thia  than  ia  the  Neural  Diriaion,  the  chief  varieties  of  iti  forms 
depending  on  the  ohangaa  in  the  shape  of  the  shell  with  which  the 
majority  are  provided  j  on  the  greater  or  leu  development  oC  the 
different  regions  of  ths  foot ;  but  most  of  all  la  the  nlative  pro- 
portions of  the  mesoBoma  and  mantle. 

If  we  divide  the  Htemal  Moiliuca  into  two  great  graupa — the  one 
<MiiMatmgattbMSiierop«da,3inailiranchMa,Tttlrulibr<aich*ala,Pe^^ 
brantJiiata,  and  CyeUhraHchuM,  fiuniliea  which  are  moat  intiouitely 
allied,  and  which  are  connected  aa  a  group  b;  the  dicecious  arrange- 
ment of  their  reproduetiva  o^ans ;  and  tba  other  of  the  !fudAran- 
cklata,  hfanhranekiata,  and  TeUOtrmjJnata,  famillee  in  like  manner 
united,  among  oUier  charaatam,  by  their  common  hermaphrodism, 
then  wa  ahall  find  in  each  such  group  two  Bib«mea  of  form-^tha 
one  reenlting  from  the  great  developmeQt  of  the  paUial  r^on,  the 
other  from  that  of  the  mesosomB.  In  theQiocciousDivimon,  JJcnlofittin, 
Venntlat,  Allanla,  and  the  ocdioaiy  PeclinibnKtchiataaiiJ  be  regarded 
as  ezamplee  of  the  former  case ;  and  in  the  Uoncedoat  Divinon  the 
In/erobrancKiala  and  TectiHrandiiata ;  wblls  the  mantle  becomes 
nidimentary  or  absent  altogether  in  tlie  Dicnoious  PUtrioida,  in  the 
UonrsciQuB  FhylliThoi,  and  the  Nvdibrandiiaia  in  general,  where  the 
region  from  which  the  so-csLed  branchial  ptccaiae*  arias,  and  which 
is  commonly  called  the  mantle,  is  not  the  homologua  of  the  mantle  of 
.^(lan<a  for  example,  but  of  its  meaoaoma,  w)^[oh  here,  as  in  .PiroioiilM, 
oouatitutei  the  main  portion  of  thq,body. 


Htttrofeia.—i,  AUanla  ;  9,  Knhiitl. 
a,  oral  spertaiB;  fc,  anal  apertore,  or  the  eitrtBiltj  of  UlB  ialMllnei  ml, 
.  BantJ* ;  mt,  nuHpodinm ;  pp,  piepodinin ;  e,  ventrlde. 

The  foot  in  the  MoncedouB  H^mal  MoUtuca  rarely  presents  any 
■pedal  development  of  its  different  regions,  except  that  in  certain 
forms— namely,  Ajiyma  and  Oaiteropttrim — the  epipodium  is  as  well 
marked  as  in  the  Ptervpoda,  and  serves  the  aame  end  in  locomotiau. 
Thia  ia  well  known  in  Oatteroptenm,  and  we  have  seen  a  tropical 
iplgiia  'fly'  through  the  natec  in  precisely  the  same  way  as  a 
Pteropod  would  do.  These  epipodial  lobea  have  been  fWquently 
called  manUe,  although  the  true  mantla  la  a  mott  distinct  and  obvious 


In  the  Kodons  group  the  epipodium  is  never  well  developed, 
preaenting  itself  at  most  under  the  form  of  little  lobes  and  procease* 
—at  lout  it  would  seem  probable  that  the  neck-Iappata  and  head- 
lappets  of  ths  J'nchidtt  are  rudimsnta  of  the  epipodium.     On  the 

Sit.  am.  DiT.  vol.  UL 


.iLher  haud,  it  ia  in  tJiis  group  that  the  propodium,  mesopodinm,  and 
tuetapodium  attain  their  most  oomplete  and  diatioot  form  ■  u  in 
AOiMta,  where  the  propodium  constitutea  the  anterior  flattened  fin. 


•podium  the  rounded  suddng  disc,  and  ths  metapodium 
extands  backwaids,  as  ths  taU-lika  lobe  which  carries  tbs  operculum. 
In  Firaloida  ws  find  that  the  mesopodinm  baa  vanished,  and  the 
metapodium  has  taken  the  fonn  of  a  mere  filament,  while  the  pro- 
podium  oonstitutas  the  gnat  swimming  fin. 


In  the  ordinary  Pt^inOrranthiata,  on  the  other  band,  the  foot  may 
not  be  differentiated  into  Its  subdivisions  at  all,  the  meUpodium  being 
marked  only  by  the  posElioD  of  tha  operculum,  when  this  exiata,  as  in 
Sveeimfin.  In  other  cases,  as  in  Oliva  and  Stgaretut,  a  deep  clsft 
ma^s  off  a  very  dUtinot  propodium  from  Ibe  coujoiucd  mesopodinm 


a  distinguiabable — the  propoi 


disc  i  and  tha  metapodium  ths  operculigan 

Having  thus  pasaed  in  rL._. „ 

varioDS  organs  of  the  MMatca  whidi  constitute  the  Common  Flan  ot 
the  gronp  and  the  subordinate  plans  of  its  leading  aabdivisions,  wa 
have  next  to  consider  the  peciUiaritiee  preaeuted  by  these  otgana 
themaelres,  or,  in  other  words,  those  more  striking  featurea  in  whidi 
liis  organs  of  the  MnUtuca  differ  from  (hose  of  ths  Vtrlebrala,  An**- 
loia,  and  Radiata.  Ths  most  important  organs,  in  this  point  of  view, 
are  those  of—l,  the  Alimmtary ;  2,  the  Circulatory ;  S,  ths  Bespir*- 
tory ;  4,  tile  Renal ;  and  B,  the  Narvous  ByBt«m.* 

1.  Tbe  Alimentary  Oigaju,  in  certun  MMaca,  prasent  two  kind* 
of  appantas  wMeh  an  net  with  in  do  othet  ^ivisioD  of  the  Animal 
Kingdom.  Tht  first  i^  theae  la  that  pamiliar  manducatory  instrument 
UBoally  called  the  '  tongue,'  which  is  possessed  by  all  the  MvUiuca 
proper,  except  the  LatiuUibnxadiiala ;  and  for  the  first  desoription  of 
whose  true  structure  and  mods  of  action  wa  are,  we  believe,  indebted  to 
Mr.  Thompson  (see  article  '  Tongue,'  in  the  '  Cyclopedia  of  Anatomy 
and  Phynology '),  although  tbo  organ  itself  had  been  mora  or  lea  an. 
obJMt  of  attrition  ever  since  the  tine  of  Cuvier. 
FiB.  10. 


Tonpie  ot  PaUUa. 

1 .  11  a,  tha  cBTtUscliioiiB  plitii  which  eoutltota  tha  pnllcj  over  «h5eb  the 

tltxaa  plate  I,  »,  tupportlng  the  aariea  ol  t/etOi  e,  p1ii7>  -,  d   ud  •  are  tks 

utiiior  and  pottcrlor  laHillons  ot  tba  Intiiiuic  tmueK*  ot  tha  lonpia.     t  la 

a  aide  deir,  and  4  a  view  tnn  abon,  ot  tha  cntlra  apparatoa. 

Tha  tongue  is  eaMnttally  oomposed  of  a  cartilaginons  atm,  with  k 
pnllc7'Bhaped  upper  and  antarior  sorbce,  which  projects  from  ths 
bottom  of  the  oral  cavity.  An  elaalia  plate  plays  ovo^  tiie  pulley,  and 
is  attached  at  «ach  end  to  muscles  which  arise  from  tha  appor  and 
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lower  Boxfaoes  of  the  cartilaginous  mass.  Along  the  middle  line  of 
this  elastic  plate  suocesBive  transverse  series  of  strong  recorved  teeth 
are  set — new  ones  being  continuaUy  formed  behind  as  the  old  are  worn 
away — ^in  a  sort  of  perustent  dental  saa 

When  the  tongue  is  brought  into  play  it  is  protmded  by  appro- 
priate muscles  firom  the  cavity  of  the  month,  and  its  extremity  is  finnly 
applied  against  the  body  to  be  rasped.  The  superior  and  inferior  sets 
ox  muscles,  which  are  inserted  into  the  coiresponding  ends  of  the 
elastic  plate,  now  jBontract  alternately,  and  the  resulting  action  is  pre- 
cisely that  of  a  circular  saW.  It  is  by  means  of  this  apparatus  that 
the  Carnivorous  MoUtuca  bore  through  the  shells  of  the  animals  upon 
which  they  prey ;  and  perforated  shells  which  have  been  thus  emptied 
abound  on  every  coast. 

The  other  appendage  of  the  alimentary  canal  peculiar,  so  fieur  as  we 
at  present  know,  to  the  MoUmea,  is  what  is  termed  the  CrystaUine 
Style,  a  transparent^  usually  eloogated  body,  which  projects  by  one 
end  into  the  stomach,  and  is  lodged  for  the  rest  of  its  extent  in  a 
sac  formed  by  a  diverticulum  of  that  organ.  The  Crystalline  Style 
is  found  in  a  great  number  of  Lamellibrandis  (to  which  group  it  has 
erroneously  been  supposed  to  be  confined),  but  has  hitherto  been 
observed  in  only  a  few  Pectinibranch  MoUutc<i,  such  as  Pteroceratf 
Stromhut,  Troeh/uMj  and  Murex,    Its  function  is  wholly  unknown. 

Among  the  alimenGuy  appendages,  the  Liver  in  one  group,  the 
Ascidians,  departs  sufficienUy  from  the  ordinary  plan  to  deserve  par- 
ticular notice.  In  these  animals  (Jig.  7,  No.  4,  h)  it  always  consists  of  a 
series  of  narrower  or  wider  anastomosing  tubules,  commencing  in  coeca 
upon  the  outer  surface  of  the  intestine,  which  thev  envelope  in  a  olose 
network,  and  terminating  by  a  narrow  duct  in  the  stomach.  In  the 
BotryUidas  the  hepatic  tubules  are  remarkably  wide. 

2.  The  nature  of  the  Circulatory  System  in  the  MoUiuca  is  at  pre- 
sent in  some  respects  a  vexed  question,  more  especially  as  regards  the 
important  point  whether  they  possess  a  true  closed  system  of  vessels 
or  not.  Without  entering  into  any  discussion  of  the  various  arguments 
used  on  both  sides  of  a  dispute  which  is  in  some  respects  verbal,  we 
may  be  permitted  sbortiy  to  state  our  own  conclusiona  on  the 
subject. 

In  the  Polytoa  there  are  no  special  circulating  organs,  if  we  except 
the  cilia  with  which  the  perivisceral  cavity  is  often  lined,  and  which 
keep  up  a  continual  current  in  the  periviscexml  fluid;  nor  do  we 
imagine  that  any  one  will  insist  that  in  them  the  perivisceral  cavity  is 
not  a  sinus,  but  has  a  truly  venous  lining  membrane. 

In  the  Aaddiatu  there  is  a  heart,  but  it  is  a  simple  muscular  sao^ 
open  at  each  end,  and  possessing  the  extraordinary  power  of  reversing 
the  direction  of  its  contractions,  and  thus  oiroulatmg  its  blood  first  in 
one  way  and  then  in  the  opposite.  The  blood  thus  poured  out  is 
driven  through  channels  in  wluoh  assuredly  no  separate  lining  mem- 
brane is  demonstrable.  '  Indeed  it  is  ^fficult  to  comprehend  how  any 
one  with  a  living  Asoidian  under  his  microsoope  can  question  that 
here,  at  any  rate,  the  circulation  takes  place  through  lacun»y  and  not 
through  vessels  with  distinct  walls. 

In  the  Brackiopoda  a  very  remarkable  vascular  system  has  been  said 
to  exist,  consisting  of  two  hearts  (in  BhynekoneOa  of  four),  each  com- 
posed of  an  auricle  and  a  ventricle;  the  former  being  in  free  com- 
munication with  the  perivisceral  venous  sinuses  (perivisoeral  cavity, 
fio6tf ),  whiU  the  latter  ends  in  an  aorta,  whose  branches  undergo  a 
regular  distribution.  Such  is  the  circulatory  system  in  the  Braehuh 
poda  according  to  Professor  Owen ;  but  our  own  inquiries  have  tended 
to  strengthen  very  greatiy  the  doubts  first  raised  by  Mr.  Hancock  as 
to  the  true  nature  of  this  so-called  circulatory  system.  In  fact  these 
inquiries  lead  us  to  doubt  whether  the  so-called  'hearts'  of  the 
Brackiopoda  have  anything  at  all  to  do  with  tiie  circulating  system ; 
inasmuch  as,  in  the  fiait  place,  we  are  pretty  ccmfident  that  no  '  arteries' 
are  given  off  from  the  apices  of  ^e  '  ventricles,'  as  has  been  said,  and 
thixik  it  more  than  probable  that  they  open  externally.  Secondly, 
there  is  no  evidence  at  present,  either  indirectiy  from  structure  or 
directiy  from  observation  during  life,  that  the  so-called  '  hearts'  of 
any  Brachiopod  are  contractile.  Thirdly,  the  multiplication  of  these 
hearts  to  four  in  ShynchfmdUk  seems  not  a  littie  to  militate  against 
their  cardiac  nature. 

^  We  may  fidrly  conclude  then  that,  for  the  present,  the  nature  of  the 
circulatory  system  in  the  Brackiopiida  must  be  ro^urded  as  an  open 
question. 

Mfilhuca  iVoper.— The  doctrine  firA  advocated  by  IL  Milne-Edwards 
that  in  these  Molluscs  the  circulating  system  is  adways  more  or  less 
incomplete,  has  met  with  a  wide  acceptance,  but  also  with  no  small 
opposition.  So  Car  as  the  minute  transparent  MoUusos,  which  can  be 
submitted  to  direct  microscopical  observation  during  life,  are  concerned, 
we  do  not  understand  how  the  truth  of  M.  Milne-Edwards's  doctrine 
can  be  questioned.  If  the  term  'venous  lining'  is  to  have  anv 
meaning  but  a  non-natural  one^  assuredly  it  cannot  be  said  with  truth 
that  anything  of  the  kind  exists  in  ttie  sinuses  of  FiroUiidetf  or  of 
Atlanta,  or  in  those  of  the  Pteropoda. 

In  the  latger  MoUusca,  on  the  other  hand,  much  depends  on  the 
verbal  question — what  is  the  definition  of  a  *  vein,'  or  '  venous  mem- 
brane ?'  If  a  lamina  of  connective  tissue  separable  from  the  surround- 
ing parts  be  a  venous  vraU,  then  doubtless  the  venous  blood-chamiels 
of  many  Lamellibranchs  and  Gasteropoda,  and  perhaps  of  all 
Cephalopoda,  are  veins.    If  on  the  other  hand  a  greater  histologieal 


difforentiation  oorresponding  to  that  which  exists  in  the  VertArata  ba 
required  to  constitute  a  vein,  evidence  of  the  existence  of  anything 
of  the  kind  in  the  greater  proportion  of  the  venous  blood-dhaanels  of 
these  creatures  is  at  present  wanting. . 

As  regards  the  grosser  structure  of  the  oiroulatory  appaxmtos  in  the 
MoQiutea  proper,  it  may  be  observed  that,  in  the  Zcnii0K»6raiieAicUa 
there  is  either  a  single  auride  and  a  single  ventricle  {(ktraa),  a  single 
ventricle  and  a  double  auricle  (most  LameUibrandhs),  or  two  auricles 
and  two  ventricles  (Areci^,  Jn  all  other  Jfottusoa,'  except  the  CephaJUh 
poda,  there  is  a  single  auride  and  a  single  ventriola  In  the 
Cephdtcpoda  the  heart  is  essentially  similar  to  that  of  the  Lamelli- 
bnnchs^  inasmuch  as  it  consists  (in  the  ZHhraiMhiata)  of  a  single 
ventricle  and  of  two  contractile,  so-called 'Branchio-Csidiac  Yeins,' 
which  represent  the  two  auricles  of  the  LamellibrandhsL  The  ciren- 
lation  in  these  creatures  is  assisted  (at  least  in  LqUgo  mtdia,  in  which 
we  lately  had  opportunities  of  convincing  ourselves  of  the  fact),  not 
only  by  the  regular  contraction  of  the  soKsalled  '  branchial  hearts,' 
which  are  dilatations  of  the  aJQEbrent  branchial  veinn^  bat  by  that  of 
thegills  themselves. 

l£e  nature  of  the  so-oaUed  Pericsxdium  in  the  MoOmca  has  been 
much  misunderstood.  It  is  most  important  to  recollect  that  in  no 
case  is  there  evidence  of  its  being  a  closed  serous  sac  comparable  to 
the  pericardium  of  the  higher  animals.  On  the  contraiy,  wherever  it 
has  been  examined  with  sufficient  care  (LemuUSbrmnekiaiaf  Pteropoda, 
Jleteropoda,  Nudibran^iata,  and  Oephalapoda)^  it  has  been  found  to 
be  a  blood-sinus,  which  in  some  cases  {Pteropoda,  Oephalopodm  (t), 
LatneUibranchiata(l),  and  ffderopoda)  communicates  with  the  ex- 
terior by  the  mediation  of  the  renal  organ. 

8.  The  Respiratory  Function  is  performed  by  modifications  of  several 
distinct  parts  in  the  MoUutea. — 1.  Bv  the  general  snrflsoe  of  the 
pallial  cavity,  which  may  be  more  or  less  adaptively  modified :  this 
kind  of  respiratory  organ  is  to  be  found  in  the  Braddopoda,  Ptero- 
poda,  and  Pvlmonaia,    2.  By  specially  modified  parts  of  the  walls  of 
the  pallial  cavity  into  true  gUls :  the  whole  tendency  of  the  modifioa- 
tion  of  form  which  these  gills  undeigo  is  to  increase  their  surface, 
and  this  end,  generally  speaking,  is  effected  in  one  of  three  ways : — 
a.  By  the  development  of  sim^e  processes,  as  in  PaUUa  or  Atlanta, 
h.  The  simple  processes  become  ramified,  so  that  the  gill  eventually 
consists  of  a  stem  with  lateral  branches,  and  these  again  may  be  sub- 
divided ioto  smaller  and  smaller  branchlets — Pedinihranekiata  and 
Cephalopoda,  e.  In  the  LameUi^anehiata  each  gill  essentially  consists 
of  a  stem  with  lateral  undivided  branches^  and  in  such  forms  as 
I^onia  and  Nucula  (fig.  4,  No.  3,  t.) ;  the  branchin  have  precisely  tins 
structure.    In  Nvctda  tiie  lateral  branches  are  comparatively  diort, 
but  in  Tngoniaiheiy  are  much  longer.    In  Pecten  they  turn  up  at 
their  free  ends  upon  themselves  and  form  a  close  loop,  so  that  the 
firee  end  takes  a  position  near  the  fixed  extremity ;  at  the  same  time 
lateral  processes  are  given  off  from  the  brandies  which  unite  and 
connect  them  together  by  a  very  loose  and  open  vascular  network. 
Each  gill  has    thus  become  a  flattened  pouch,  completely  open, 
both  laterally  and  superiorly;  the  sides  of  the  poudies  are  very 
open,  and  are  constituted   superficially  by  the  parallel  produced 
and  reflected  portions  of  the  gill-branches,  and  more  deeply  by  the 
very  looee  network  formed  by  the  anastomosing  lateral  processes. 
Now,  if  we  suppose  that  the  reflected  portion  of  the  outer  gill-pouch 
adheres  to  the  mantie,  while  the  reflected  portion  of  the  inner  giU- 
pouch  remains  free  on  each  side  of  the  foot,  but  adheres  to  its  fellow 
behind  the  foot,  thus  forming  a  complete  partition  across  the  pallial 
cavity,  the  deep  vateular.  network  becoming  very  dose,  and  giving 
off  vertical  septa,  by  which  the  pouch  becomes  divided  into  successive 
antero-posterior  chambers ;  then  the  result  will  be  such  a  gill  as  we 
meet  witii  in  the  Oyster,  the  Unio,  and  the  great  majority  of  XomeUt- 
branehiata.     The    minute   structure  of  these  branduiBB  strikingly 
resembles  that  of  the  branchial  sac  of  the  Asddiana^  as  has  been  long 
since  pointed  out  by  Siebold  and  others,  and  has  given  rise  to  the 
prevalent  idea  that  the  two  organs  are  homologous.     Structural 
resemblance,  however,  is  in  itself  no  true  basis  for  the  establishment 
of  homologies,  and  here  there  are  abundant  means  of  demonstrating 
the  resemblance  to  be  simplyianalogicaL    3.  The 'branehin'  of  the 
Nudibranehiata  again  doubtiess  subserve  respiration,  but  they  are 
developed  from  the  mesosoma,  and  contain  the  gastro-hepatie  processes 
of  the  alimentary  canal — features  by  which  they  are  essentially 
distinguished  from  true  gills.    4.  The  branchial  sac  of  the  Aaddisns 
is,  as  we  have  diown,  a  modification  of  their  pharyngeal  sao^  resembling 
the  gills  of  fishes  (especially  Ampkioxut)  more  than  any  struetnxe  to 
be  found  in  other  Iwvertebrata  (the  nearest  approximation  perhaps  ii 
in  the  cloacal  branchie  of  Neuroptorous  Larvae  and  of  some  Annelida). 
Like  the  wall  of  the  giU-pouch  of  ZameUibra/nchiata,  that  of  the 
branchial  sac  of  the  AJJcidiaTiw  is  fundamentally  composed  of  two  de- 
ments—^ superficial  strong  framework  of  branchial  ban  oorresponding 
with  the  'gill-branches;'  and  a  deeper  vascular  network  connecting  these. 
The  more  obvious  peculiarities  m  the  structure  of  the  branchial  sac 
of  Asddians  are  produced  by  the  plaiting  of  its  wall  into  the  so-called 
branchial  folds,  which  may  vary  in  number  from  four  (C^hia)  to  a 
number  so  great  that  the  wall  of  the  sac  appears  crimped  (Phallfuia)^ 
4.  The  Roial  OigansL — ^The  existence  of  a  special  organ  for  the  urinary 
secretion  has  now  been  demonstrated  in  all  the  great  divisions  of  the 
MoUutea  except  the  Pofygoa  and  Brachiopoita,    The  essential  feature 
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of  the  molltueanldidsey  is  the  depoeition  ofe  quantity  of  urinaiyex- 
eretion  beneath  a  free  aur&ce,  which  in  all  aquatic  McUtuea  ii,  by 
aome  meana  or  other,  freely  bathed  with  ¥rater.    In  PhalUuia,  for 
instance^  minute  rounded  aaca,  each  dothed  with  a  delicate  epitheliumi 
BXkd  containing  one  or  many  conoretiona,  are  acattered  oyer  the  intea- 
tane  immediately  beneath  the  lining  of  the  atrial  cavity.      It  ia 
probable  that  the  constant  eunent  ae&ng  throu^  thia  cavity  oaniea 
liway  aome  portion  of  the  accretion ;  but  the  greater  part  aeema  to 
T^main,  and  eventually  coats  the  whole  parietal  aurfiMe  of  the  atrium* 
Here  the  secreting  part  of  the  apparatus  appears  to  be  out  of  pro- 
portion to  the  ezoretoxy.     In  tne  Pteropoda  and  Hetm'opoda  the 
xeverse  relation  would  appear  to  obtain.    In  these  animals  in  fact  the 
conoretiona  have  not  yet  been  detected ;  but  the  excretory  apparatus 
ie  an  elongated  sac  which  opena  at  one  end  by  the  aide  of  the  anus, 
and  at  tiie  other  communicates  with  the  perioaidial  blood-sinus.    The 
sac  contracts  rhythmically  and  with  great  rapidity,  so  that  the  blood 
in  contact  with  its  delicate  walls  must  be  Tcxy  efiEiBctually  waahed. 
How  far  the  internal  communication  with  the  Uood-ainuses  is  avail- 
able for  the  same  end,  is  not  at  present  understood.    In  the  Lamdlir 
hratndiiata   (at  least  in    Unk)  the  pericardial  ainua  ia  connected 
anteriorly  with  the  internal  cavitiea  of  two  spongy  bodies — ^the  glands 
of  Bojanus— in  which  a  great  quantity  of  concretionarv  matter  may 
be  detected;  on  the  other  hand,  the  outer  surfaces  of  these  glanda 
lie  in  a  cavity  which  admits  the  water  freely  by  an  opening  placed 
anteriorly  dose  to  the  genital  aperture.  This  cavity  deariy  correaponds 
with  the  contractile  sac  of  the  Pteropoda  and  iTeteropociay  biit  no 
evidence  of  contractility  has  yet  been  observed  in  it  or  in  the  renal 
organ  itself.    Keber  also  denies  that  any  direct  oommunintion  exists 
between  the  interior  of  the  kidneys  and  pericardial  ainua  and  the  outer 
sac,  but  it  is  somewhat  difficult  to  make  sure  of  thisL    However  this 
may  be,  the  arrangement  of  the  kidney  in  Unio  is  very  interesting  from 
its  close  analogy  with  what  obUina  in  the  Cephalopoda^  where  the 
'  serous  cavities,'  which  open  at  the  base  of  the  ^^lls  and  contain 
the  peculiar  apongy  venoua  appendages  attached  to  one  of  their  walls, 
correspond  escaotly  with  the  excretory  saca  of  the  LaindUbraintMaiaf 
while  the  spongy  appendagea  themselves  are  but  the  glanda  of  Bojanus 
in  another  form.    Our  limits  will  not  permit  of  the  deacription  of  the 
atructure  of  the  renal  organ  in  iViididrancAwUaand  PMfNM&rane&toto, 
but  it  mi^t  readily  be  ahown  to  reaemble  in  all  essential  points  that 
of  the  iMuttibrimehiata  and  Cephalopoda. 

5.  The  Nervous  System  of  tiie  MoUmoa, — ^The  MoHiuceida  and  the 
MoHneoa  respectively  present  a  remarkable  agreement  in  the  general 

Fig.  11. 


Dte^nins  of  the  Central  Nenrou  System— 1,  WaldMmia ;  3,  FhaJluiia;  8, 
lamellibranehiata ;  4,  Fleroeerat ;  5,  Atlanta;  6,  Firola;  7,  Patella!  8, 
Bullcta;  9,  Eolis  (sfter  Alder  and  Hanoock);  10,  CHteit ;  11,  Ommattrepha 
(HaoMok) ;  19,  N«¥tUm  (Owen).  The  eiroles  with  oentnl  dots  r«present  the 
•nditory  vetlelas. 

M,  oilisted  sae ;  g,  eerehral  ganglia ;  y,  pedal  ganglia ;  a,  parieto-splanchnio 
gaagUa* 


arrangement  of  their  nervous  apparatus,  which  consists  in  the  Polftoa 
and  AoeidiMa  of  a  sugle  ganglion  placed  in  the  midst  of  the  neural 
region  of  the  body;  in  the  former  caae  between  the  oral  and  anal 
apertures,  in  the  latter  between  the  oral  and  doacal  apertures.  In 
the  Braekiopoda  the  nature  of  the  nervous  system  is  only  known  with 
certainty  in  the  TerAralMdmf  where  it  consists  .of  a  ain^e  dongated 
ganglion  having  the  same  position  as  in  the  Potysoa,  sending  on  each 
side  a  commissural  branch  to  surround  the  mouth,  and  giving  off 
numerous  branchea  to  the  mantle^  In  the  Brachiopoda  no  distinct 
oigans  of  sense  have  yet  been  observed,  but  in  the  Hippocrepian 
Polytoa  a  little  tongue-ahaped  organ  projecting  from  the  lophophors 
dose  to  the  ganglion,  probably  represents  the  'languet'  of  the  Ascidi- 
ans,  an  organ  whose  function  is  not  known,  but  which  probably 
performs,  in  poz^unction  with  the  ciliated  sac,  the  part  of  an  organ  of 
sense.  The  'ciliated  aac'  is,  as  its  name  implies,  essentially  a  small 
ciliated  pouch  placed  between  the  oral  end  of  the  hypopharyngeal 
band  and  the  drdet  of  tentasles.  In  the  CyntkicB,  PhaUutiai  &c., 
it  beoomea  enlarged  and  twisted  upon  itself,  so  that  its  margin 
frequently  presents  a  very  elegantly  convoluted  pattern,  )!^.  11, 2,  ct. 
In  thia  form  it  was  described  by  Savigny  aa  the  '  Tubercule  Ant^rienre.' 
In  AppendicvUaria  and  in  the  SalpcB  an  otolithic  aac  is  also  attached 
to  the  ganglion. 

In  aU  the  MoUiuea  proper  the  nervous  system  presents  a  remarkable 
uniformity  as  to  its  central  elements,  and  remarkable  differences  in 
their  arrangement    There  are  esaentially  three  pair  of  ganglia : — 

1.  The  Cerebral,  which  aupply  the  eyes  and  olfactory  organ,  and 
give  off  the  nerves  to  the  buccal  ganglia  where  they  exist. 

2.  The  Pedal  Qanglia,  which  supply  the  foot  with  nerves,  and 
always,  save  in  ffeteropoda  and  perhaps  some  Kudibranchs  (where 
the  exception  is  very  possibly  only  apparent),  give  off  the  nerves  to  the 
auditory  vesicles* 

3.  The  Parieto^planchnic  Qanglia^  which  supply  the  hsBxnal  r^ion 
of  the  body  and  many  of  the  viscera. 

There  are  never  more  than  two  pedal  and  two  cerebral  ganglia,  but 
the  parieto-splanchnic  centres  would  seem  to  be  capable  of  almost 
indefinite  multiplication.  These  multiplied  centres  however  may  be 
reduced  to  two  classes — Parietal  Ganglia,  which  give  nerves  to  the 
sides  of  the  body,  and  Visceral  Qanglia,  which  supply  the  hearty 
branchia»,  &c. 

The  accompanying  diagramatic  figurea  of  the  nervous  systems  of 
Molluscs  of  all  classes,  in  which  the  Cerebral  Qanglia  are  marked  x, 
the  Pedal  y,  and  the  Parieto-Splandmic  z,  will  render  the  great  changes 
of  position,  while  the  essential  parts  remain  the  same,  obvious  without 
further  description. 

For  the  organs  of  sense  of  the  MoUutca  proper  we  must  refer  to  the 
articles  Conchifera,  Qastebopoda,  ftc. 

4.  The  BevdopmeiU  of  the  MoUusca. — Those  conceptions  which  the 
philosophical  anatomist  comprehends  under  the  name  of  Archetypes, 
or  Common  Plans  of  Animal  Forms,  must  always  present  a  certain 
value  and  interest  to  sll  who  regard  anatomy  as  something  more  than 
an  exercise  of  the  memory;  but  the  amount  of  the  value  of  such  con- 
ceptions,  and  of  their  beneficial  influence  on  the  forward  progress  of 
sdence^  depends  entirdy  on  the  extent  to  which  they  embrace  the 
whole  anatomical  i>eculiarities  of  a  group  of  animals.  Now  animals, 
like  all  living  beings,  not  only  are,  but  become ;  and  their  anatomy,  in 
the  widest  sense  of  the  term,  is  to  be  obtained,  not  merdy  by  the 
study  of  their  structure  (which  is  their  find  anatomy),  but  also  by 
that  of  their  development,  which  is  the  anatomy  of  the  successive 
states  through  which  they  pass  in  attaining  their  find  condition. 
Now  the  Archetype  or  Common  Plan  professing  to  be  the  embodiment 
of  the  most  generd  propositions  whicn  can  be  enunciated  with  regard 
to  the  anatomy  of  the  group,  its  validity  will  depend  upon  its  em- 
bracing both  structurd  and  developmentd  facts.  If  it  neglect  either  of 
theeft,  it  wiU  be  theoretically  impofect,  and  will  run  the  risk,  at  any 
rate,  of  being  practically  erroneous.  Before  the  publication  of  Yon  Bat's 
great  work,  and  unfortonatdy  too  often  since  then,  the  extant  notiona 
of  archetypes,  unity  of  organisation,  &c,  were  o^en  to  precisdy  this 
objection,  their  authors  having  contented  themselves  with  devising 
hypotheses  to  fit  the  facts  of  adult  structure,  without  concerning  them' 
selves  whether  their  hypotheses  would  or  would  not  dso  fit  the  facts 
of  development.  Hence  the  infinite  variety  of  baseless  speculations  of 
the  *Natur-philoaophie'  school;  in  botany,  the  unlimited  and  quite 
gratuitous  demsnds  upon  'abortion  and  fusion'  of  parts  which 
Schldden  has  so  justly  ridiculed;  in  zoology,  such  notions  aa  that  a 
Cephdopod  is  a  vertebrate  animd  doubled  upon  itself,  that  an  Insect 
is  a  vertebrate  animd  with  free  ribs,  &c. 

It  is  predsdy  on  this  footing  however  that  atpresent  our  Common 
Plan  or  Archetype  of  the  MoUnsca  stands.  We  have  before  ua  the 
evidence  which  might  perhaps  have  satisfied  Qeofiroy  and  Oken.  Qiven 
our  plan  and  certain  laws  of  modification,  and  dl  known  moUuscan 
forms  may  be  derived  from  it;  but  it  remaina  to  be  aeen  how  far  the 
evidence  whidi  would  done  have  satisfied  Von  Biir,  the  evidence  of 
development,  justifies  the  view  which  haa  been^aken ;  how  far  in  fact 
our  hypothesia  is  capable  of  being  devated  to  tne  dipiity  of  a  theory. 

To  this  end  it  is  by  no  means  requisite  to  show  that  every  Mollusc 
has  at  one  time  the  arohetypd  form,  and  is  subsequently  modified  into 
its  persistent  oondition ;  to  maintsin  such  a  proposition  it  would  be 
neoeasary  greatly  to  mmplitj  (though  not  essentially  to  dter)  the 
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•rahetjpe,  and  thai  to  do  away  with  i,  grMt  pui  of  iti  ntili^  In 
eihibitinf  tba  tendsDciea  of  ereiy  Holloae^  All  that  appaan  to  ba 
nallj  nec«aui7  ii  to  ahow  : — Hint,  that  no  molliuoaii  form  pnaant* 
fteturea  in  iU  derelopDient  whioh  cannot  be  lecontuled  idth  the 
*rcbetyp« ;  sad  atoandly,  that  the  kind  of  modiGoatioiu  whioh  bava 
boen  mppoMd  to  take  plan*  in  the  coDTenloa  of  tha  arohetype  into 
t^  ipacial  ^paa  ara  auch  aa  aotnally  oocnr. 

TliB  fint  stags  of  derelopment  of  ths  MoUutea  reaamUei  that  of 

other  '"I""  I"     The  yelk,  at  fint  a  homoganeoui  man,  undergoaa  the. 

prooeia  of  diriiian  to  a  greater  or  leni  extent,  ita  ootarmoat  layen 

aventoally  baeoming  oonverted  into  ■  bliBtodermio  layer,  the  pU»tia 

'    ntaterial  out  of  whioh  Uia  fature  animal  is  modelled. 

nc.  IS, 


(LOTtn), 


I>i<relap>UBt  of— I.  OlanllHm. 
IT.  Apia  (KaUlker). 

a,  oral  tpertnra  ;  t,  uil  apntan,  or  eitiemltf  of  the  lutntlna ;  d,  olaacal 
apartoTfl  uid  attLom  (AtcidJuiA]  i  tp,  epipodlun ;  ■<<,  mcupodlum ;  g,  hjpo- 
phuyigol  band  (AKldUng}  ;  m,  muUe ;  t',  d',  utl  uid  braiiehliU  lipbona 
ilamtlliliriiiieliiala) ;  ),  bruchliB  ;  A,  ulciior  adductor  {Lantlliiraiithiala)  ; 
B,  pMfrioT  addaclor. 

In  the  MoUtucoida  the  roimded  of  oral  embryo  thni  formed  either 
becomea  covered  with  cilia  and  twima  a»ay  ai  a  free  form  (Polyioa, 
Srathiopoda)),  or  it  gives  rieefrom  one  portion  of  its  surfaoeto  a  long 
fin-like  miiBcular  procei*  (^7- 13,  L  1.),  bywboae  rapid  vibration  it  iipro- 
petlad  {A»i7idunda,m  great  part).  With  what  organ  of  the  MtiUutea  is 
this  '  tail '  or  '  fin  '  of  the  Asoidian  larva  homologoos  f  Thia  is  a  very 
difflcolC  point  to  aaeartain,  aa  the  tail  ariaea  beTors  the  regioo*  of  the 
animal  ar«  differentiated.  At  fint  sight  one  might  be  tempted  to 
consider  it  aa  a  modiScation  of  the  valom  of  the  embryos  of  the 
MoUutca  proper ;  but  its  relation  to  the  middle  of  the  neural  aurfaoe, 
and  ita  insertion  dose  behind  the  ganglion,  which  may  be  readily 
□baerved  in  later  stages,  appear  rather  to  indicate  that  it  ia  the  homo- 
logue  of  the  foot  proper,  and  prolixly  of  the  metapodium,  aa  this  ia 
the  portion  of  the  foot  which  in  the  MoUmea  appean  fint. 

In  the  fiirther  deTelopment  of  the  XoUtueoida  there  can  be  no 
qaeation  tha^  aa  regards  the  Polj/toa,  tbe  neural  region  soon  almoat 
eeaaea  to  grow,  the  farther  inoreaae  of  the  body  takmg  plaoa  by  the 
disproportionate  daralopmant  of  the  luamal  region,  whwh  eonatitotaa 
almost  the  whole  of  the  body  of  the  adnlt  animal,  and  preaanta  the 
Enrfsee  by  which  it  beouoiea  fixed,    iigain,  simple  inspaalioB  it  inS- 
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dent  to  show  that  the  intaaiine  extends  into  the  great  abdoman  thaa 
developed ;  tiiat  it  aoquirsa  herewith  a  nenral  fiuure  i  that  the  teo- 
tades  are  produoed  from  the  maigina  of  ita  oral  aperture ;  and  that 
the  pharynx  aoquires  a  large  proportioData  aita. 

In  the  Aieidioida  the  nenral  region  remains  in  a  like  rudimentary 
oonditioa,  the  hvmal  region  undergoing  a  ifmilar  diaproportionat« 
growth ;  but  it  is  next  to  impoeaibls  to  aaoartaifl  Irom  tlu  atndy  of 
development  whether  this  hamal  outgrowth  is  farmed  behind  tlie 
anus  or  before  it,  inasmuoh  as  Oia  inte^ine  ha«  aequiMd  ita  oompleta 
hsnnat  flexora  when  its  parts  are  flnt  distinguiahablaL 

Id  the  youngaat  state  in  which  ths  different  organa  are  distinguish' 
able,  the  intestine  is  almoat  entirely  bent  up  on  to  the  hsmal  aide  of 
the  iHidy ;  the  pharynx  ia  a  wide  eavity  (not  wider  proportionally 
however  than  Uiat  of  a  Folyiooo);  the  tentaalaa  epnag  from  its 
margin  in  axaotly  the  same  relative  [MMttion  as  in  a  Polyioaii,  and 
there  is  no  atrial  cavity.  By  degreea  the  pharyngeal  cavity  eiilarges  still 
moi^  ths  tentadea  remaining  comparatively  rudimenta^  (Jig.  12,  L  2). 
Coatemporaaeoaaly  with  thaae  changes,  the  and  of  tlie  iotestiae  becomea 
more  and  more  bent  down  towards  the  neural  surface,  and  a  oavitj, 
which  in  another  HoUuso  would  be  the  mantle-cavity,  appean  around 
ita  extremity ;  a  single  or  two  lateral  aperturee  (subsequently  uoitJDg 
into  one)  are  soon  foimed,  and  allow  this  doaoal  portion  of  ttie  atrial 
cavity  to  oommunicata  with  the  exterior.  At  the  eame  time  the  atrium 
extends  on  each  aids  of  the  anlaiged  phaiyni,  detaohing  it  from  the 
ude  of  the  body,  and  enveloping  it  Just  as  a  aaroua  aae  inveata  the 
■urface  of  a  viscos.  Ciliated  apertures  (at  Ent  one  or  two  only  on 
eadi  side)  now  pisroe  the  wall  of  ths  enlarged  pharynx,  and  increase 
the  Btnicture  of  the  perfect  branchial  sac. 


Finally,  it  dependa  upon  the  proportiaiial  derdopment  of  the  branchial 
--   --' -'the  poakabdomen,  whether  the  adnlt  Asoidian  ■' 
idiiiJ  or  to  Uie  Inteatiual  mibtgrpe. 


sac,  and  of  the  p< 


It  Asoidian  shall  belong 


We  unfbrtunatdy  know  hardly  anything  of  the  development  of  the 
AvcAiepoda,'  but  ao  far  as  the  Polgioa  and  Aicidioida  are  oonoemed, 
it  is  obvious  that  the  hypothetical  modifications  of  the  Archetype  do 
in  bet  faithfully  rapteaant  the  actnal  course  of  development.  (Sea 
however  the  remarka,  furthar  on,  aa  to  the  nature  of  the  poat-abdominal 
outgrowth  in  bssmal  MaOmeoida  and  MoUutca.) 

StndopmtKt  of  Ou  Neural  MMtuea.—Ihe  LamtiMraiuMata.—Tiie 
filBt  Step  towards  the  production  of  the  organa  from  the  blastodermic 
layer  in  this  group  ia  the  development  of  one  portion  of  ita  euiface  into 
a  disc  with  mixed  edgia  provided  with  very  long  cilia  (j^.  12,  a.  1).  Next 
in  the  inner  auhatanoe  of  the  germ  the  inteatioB  appaar*  as  a  solid  mass, 
bant  upon  itself  tAwards  what  the  eventual  development  of  the  foot 
proves  to  be  the  neural  surface ;  its  oral  portion  being  placed  imme- 
diately behind  the  ciliated  disc  (2).  Finally,  the  luemal  sur&oe  behind 
the  diiatdd  disc  gndually  givea  rise  to  tJia  two  lobes  of  the  mantle, 
upon  each  of  which  a  tliiii  bansparent  pellicle,  the  first  nidimeut  of 
one  valve  of  the  shell,  eventually  appears.  As  devdopment  goes  on 
(3),  the  neural  surface  between  the  primarily  approximated  oral  and 
anal  apertures  becomes  converted  into  ths  lan;e  foot  andfcneeosoma  of 
the  LameUibranchs,  which  serve  to  lodge  the  principu  mass  of  the 
viscera,  the  abdomen  never  beooming  developed  into  a  great  pii>cesa 
as  in  Qastaropoda.  The  great  posterior  adductor  makes  ita  appear- 
ance on  the  neural  side  of  the  intestine^  and  by  its  devdopment  the 
latter  is  thrown  up  so  as  almost  to  appear  to  have  a  hanud  flexure^ 
The  gills  next  appear  as  proceaaea  of  the  body  witliin  the  mantle- 
oavity,  and  therefon  have  not  the  remotest  hamology  with  the 
pharyngeal  branchial  sac  of  Ascidians,  any  more  than  the  two 
Bi[flionM  apertures  which  are  essentially  dependent  upon  the  union  of 
the  two  lobes  of  the  mantle  with  the  gills  and  with  one  another  have 
anything  to  do  with  tlie  oral  and  doacal  aperturee  of  the  Ascidiatu. 

Finally,  it  is  said  that  the  ciliated  disc  becomea  metamorphoaed  into 
the  labial  palpL  Thisiaapoiat  well  worthy  of  furtheriavestigation;  for 
the  arrangement  and  form  of  the  appendages  in  Ptcten  lead  us  strongly 
to  believe,  as  we  have  said,  that  they  are  the  homologuee  of  the  tenta- 
cles ia  the  Aicidioida  and  Polj/toa,  On  the  other  hand,  there  can  be 
DO  doubt  that  the  dliat«d  disc  of  Lamellibranchs  is  homoli^oua  with 
the  ciliated  lobee  nf  the  Gaataropod  embryqj;  and  theee,  there  is 
every  reason  1«  believe,  ore  nothing  but  the  specially  modified  anterior 
porttoa  of  the  epipodium.  The  tentacles  of  the  Polj/toa  would  thus 
come  to  be  the  homologuee  of  the  epipodium ;  but  the  vaUdity  of  the 
whole  chain  of  reasoning  obviously  dependa  upon  whether  the  ciliated 
disc  doea  or  doea  not  become  metamorphoaed  into  the  palpi — apoaitioo 
which  the  more  requires  confirmation  aa  in  the  Gatleropoda  the  ciliated 
lobea  are  now  known  entirely  to  disappear.  Uowever  this  may  be, 
what  hai  been  stated  with  regard  to  the  main  ateps  in  the  develop- 
ment of  the  Lamttlibrajieliiala  fully  confirms  the  hypothetical  deri- 
vation of  the  type  from  the  Common  Flan. 

Ptaopoda  and  Pfdnumaitt. — In  the  primary  stages  of  their  derelop- 
ment no  important  distinction  ia  to  be  drawn  between  the  Oembm 
of  thia  diviaiOD  and  thoie  of  the  las^  except  that  in  the  Pteropoda  the 
eiliated  disc  is  replooed  by  two  ciliated  lobea,  one  on  each  nda ;  and 
In  the  Pulmonate  embryos  by  a  contractile  expannon — their  ao> 
called  'yelk-sac'  The  primaAly  neural  flexure  of  the  intestine  in 
the  PidnKmaia,  and  the  davalopmeat  of  their  mantle  in  front  of  the 
anna  (that  is,  the  development  of  an  abdomen),  are  fully  demonstrated 
by  1^  observatdons  upon  tbeir  embryogeny.  It  is  impoitaat  to 
remark,  that  in  the  Pta-opaia  the  ciliated  IoIjot  of  the  embryo  do  not 
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b«coma  tha  Iktatal  ■]»  of  tha  adult  form,  but  ore  t.  prodaction  of  the 
antarior  part  of  tin  epipodium,  whiah  luaally  disappears  in  the  adult. 

Ctphalepeda. — InthugnniptbeembrjoattaiiuamuchhigberdeTclop- 
meat  before  learing  the  egg,  and  the  modifiontioiu  whioh  its  primary 
form  ODdergoea  ara  extremely  instructive.  Tha  first  orgajia  of  the 
Cephalopod  whioh  appear  on  the  germ-diao  are  (.^.  12,  IV.  1)  the  numtle, 
which  ia  simply  a  thickening  in  the  middle  of  tbs  hamal  surfaae  with 
•omewhat  raised  edges;  uvand  thia  ia  a  aurfoce  rspreaentiiig  the 
meeosoma  and  foot,  at  one  end  of  which  ia  the  mouth,  and  at  the 
other  or  anal  extremity  are  plaoed  two  little  prooeeBea,  the  rodimenta 
of  the  gilla.  Again,  on  each  aide  of  the  nuntls  the  maso*on»  is  prO' 
duced  into  a  longitudinal  ridge  oocupjing  tbe  preoise  position  of  the 
epipodium.  As  derelopment  goes  on,  the  hmmal  surfaoe  oooupied  by 
the  mantle  grows  out,  and  beoomee  a  prominent  aac,  whoae  free  edgce 
ietaching  themaeWes  more  and  more  for  ooly  a  abort  dirtanoe  ante- 
riorly, but  for  almott  the  wbola  length  of  the  sao  posteriorly,  give 
Hie  to  the  mantle  cavity  (iv.2).  Tbe  intestine  passing  into  the  abdomen 
tbuB  formed  bsoomes  more  and  more  bent  upon  iteelf,  until  at  last  it 
makes  a  eomplete  low,  open  lowardi  the  neuial  aide.  With  all  this 
the  epipodiam,  remaning  rudimentary  in  its  anterior  region,  beoomea  a 
free  process  on  each  side  poatariorly  (representiog  for  a  time  the  ahe  of 
a  Pteropodl,  but  after  a  while  these  prooaeses  unite,  sad  form  a  hollow 
csnal,  the  Funnel  The  changea  undergone  by  the  margins  of  tbe 
foot  are  not  leaa  remarkable ;  l^ey  are  produced  from  behind  forwards 
into  four  or  fl'e  digitations  on  each  aide,  the  anterior  pair  of  whioh 
Btretch  in  fiwot  of  the  mouth  and  unite  over  it;  the  digitations 
elonf^te  more  and  more,  and  the  mouth  is  in  eonsaquenoe  at  last 
placed  in  tha  centre  of  a  sort  of  inverted  cone,  formed  by  (he  foot  and 
its  prolongations— the  aoetabuliferous  arms  (iv.  3). 

Such  may  be  taken  as  a  very  short  abatraot  of  Professor  Eiilliker's 
moat  valuable  'Entwickeluugi-Qesobichte  dar  Cephalopoden,'  and  it  la 
needleas  to  point  oat  that  it  is  our  hypothetical  prooeaa  of  modification 
of  the  Arnhetype  into  the  Cephalopod  type,  in  other  words. 

The  Hatnat  MoUiuca. — It  ia  unneoeasary  to  oonsidsr  the  develop- 
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□f  adult  Pectiaibranchs  and  Ptaropods  would  lead 
in  theae  forma,  at  any  nte,  the  bnmal  flexure  h 
primary  ;  and  it  may  be  that  a  oarefiil  comparalin 
ment  of  the  Pectinibranohs  and  Kudibraaohs  will  ii 
laUon  of  the  Nudibnuiolu  to  tha  Neural  division, 
Sexuie  turning  out  to  be  a  secondary  modiSoation, 
of  Biifficientty  conclusive  studies  of  thia  kind,  howavei 
giiidad  by  structural  consideratiooB,  and  thenoe 
bronobs  proTiaioDaUy  among  the  Mollusoa  with  i 
will  probably  be  granted  that  tbe  doctrine  of  a  C 
the  MoUana,  which  has  been  advanced,  will  have 
through  the  mazes  of  tlieir  varying     „ 
dauils  of  thia  fint  sketch  should  turn  out 
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{Antiopa  eritlota)  as  a  type,  having  reoontly  had  oooaaion  to  go  over 
it  with  eaneiiial  leferenoe  to  the  pointa  here  under  oonsidwation. 

la  process  of  yelk-division  (which,  we  may  remark  iu 

^^, ,  not  in  the  formation  of  'nucleated  cells,  but  simply 

1  that  of  amaller  and  smaller  packets  of  yelk-^ranulea)  in  this 
Uolluic,  ia  the  formation  of  a  blaatodHriDia  layer  investing  the  remainder 
of  the  yelk.  The  whole  embryo  next  becomes  mora  or  less  bell- 
shaped,  a  sort  of  rim.  withvery  long  cilia,  appearing  at  the  broader  end, 
whUea  minute  prominence  is  Been  at  the  oppoaite  extremity  (lu.  1). 
A  straight  line  drawn  from  thia  prominenoe  to  the  centre  of  the  surfaoe, 
aunounded  by  the  rim,  would  have  the  body  of  the  cnuture  aymma- 
tri^ly  disposed  around  it  On  the  one  sarboe  is  a  deep  pit,  formed 
by  llie  edges  of  the  bUstodermic  layer ;  on  tbe  oppoaite  a  deUcate  trani- 
parent  cup,  tha  rudiment  of  the  future  shall,  and  the  indicator  of  tbe 
position  of  the  h>mal  surfaoe  and  mantle^  appear*  (liL  3).  By  degrees 
the  branal  surbce  beeomea  more  and  mora  prominent  and  the  shell 
larger.  With  this  the  prominence  above  referred  to  is  thrust  mora 
and  mors  towuds  the  right  aida,  aa  that  ita  position  becomes  quit« 
asymmetrical  (IL  3, 6).  At  the  aame  time  the  ciliated  rim  from  being  cir- 
cular ij  produced  laterally  into  a  lobe  on  each  side — tha  ciliated  lobes  ; 
the  metapodium  makea  its  appearance  behind  these  as  ■  small  promi- 
nence; and  a  delicate  operculum  is  formed  upon  the  metapodium.  Tbe 
apertnre  of  the  mouth  may  now  be-obaerved  behind  tbe  ciliated  lobea 
and  between  them  and  the  metapodium  ;  and  the  internal  subatauci! 
af  the  genn  is  seen  to  present  the  outlinea  of  an  alimentary  oanul, 
conaiBting  of  a  rounded  gaitro-hepatic  maaa  and  a.  narrower  inteatiue, 
which  turns  abruptly  forwards  and  upwards,  to  end  on  tbe  right  aide 
more  or  l(a  htemally  in  the  before-mentioned  prominence,  whose 
position  has  become  thus  extensively  altered.  The  manUe  cavity  has 
begun  to  appear  as  a  aort  of  pushing-in  of  the  integument  around 


the  gradual  aaymmetiy  brought  about  by  tbe  development  of 
portion  of  the  body  which  bears  the  shell,  and  which  ii  a  portic 


portion  of 


the  bnmal  aui&oe. 

Now  this  is  perfectly  in  accorduiaa  wiHi  oor  hypothetical  derivation 
of  the  HKmal  Molhuca  from  the  Arohe^pe,  and  tha  only  point  which 
remains  to  be  proved  is,  that  thia  over-developed  hnmal  surface  is  to 
4ie  considered  as  a  post«bdonieo,  tliat  is,  aa  a  postanal  portion  of  tbe 
bBinal  surface. 

Thia  vie  w  has  been  takes  in  deriving  thoae  fofna  (Tom  the  Archetype, 
beeauaa  it  ia  much  the  mora  readi^  oomprehensible,  and  has  nuny 
structural  beta  in  ita  favour ;  but  we  are  by  no  means  prepared  to 
1  of  the  luemal  on^towth  in  the 
roondsry  prcductioQ,  tha  ri 
gradual  twiating  to  one  side  and  backwards  of  a  primarily  pi»anal 
outgrowth  of  the  hsmal  surfaoe.  Thb  (acta  just  detailed  inth  regard 
to  tha  devalopment  of  Antiopa  would  favour  thia  view ;  but,  on  the 
otiker  hand,  Bofflcient  attention  baa  not  been  paid  to  tiie  praoeaa  of 
development  of  other  Otultnpoda  to  dedde  whether  it  ia  in  (heae 
reapaoti  Idantieal  with  that  of  the  Nudlbranoh*  or  notL    Tbe  anatomy 


MOLOCH.    [DuooHiHA.] 

HOLOSSOS.    [Cbiibopteka.] 

MO'LOTHRUS  (Swsinson),  a  genus  of  Birds  plaoed  in  tha  sub- 
family Icterina,  uuLJer  tha  family  Stitmida,  with  the  following  genario 
character  ; — Bill  very  short,  thick,  finch-like,  conic,  entire;  the  cnlmen 
not  flattened,  but  slightly  arched  from  the  base,  which  is  rather  ele> 
vated.  Wings  lengthened,  pointed;  the  first  quill  longeat  Tail 
alightlv  rounded.  Middle  toe  as  long  as  the  tarsus;  lateral  (oas  of 
equnl  length;  hind  toe  shorter  than  the  taraus.  All  the  oUw*  nther 
small,  aod  fully  curved. 

if.  PcMi-iM,  Sw.,  the  Cow-Pen-Bird,  Cow-Blackbird,  Cow-Troopial, 
and  Cow-Bunting  lldtnu  Ptcarii,  Temm, ;  Anfertia  jPsmtu,  Wils. ; 
FringUia  Ptcorii,  Om.). 

Hale :  Head  and  neck  brown,  inclining  to  black ;  the  reet  of  tbe 
plumage  shining  binck,  glossy  with  violet  refleotions  on  the  breast 
and  shot  with  greenish  above ;  iridei  hazel ;  tega  and  dawi  U«<^ 


\ 
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Famale:  Sooty-brown  abo?«^  pale  b«n««tlu 

Young :  Like  the  female,  witn  the  breast  spotted. 

This  species  is  a  natlTO  of  America,  and  leads  a  wandering  life, 
appearing  in  the  middle  and  northern  States  of  the  Union  at  the  end 
ofkaztshorthebeginningof  April  The  winter  is  passed  in  the  southern 
States  and  wanner  parts  of  the  continent,  where  they  are  to  be  seen 
with  the  Red-Wings  (Jdenu  Phcenieeut)  and  the  oommon  Blackbirds 
(Qnwccrfitf  venieohr)  m  the  ploughed  fields,  acoordins  to  NuttalL 
Tbey  attend  on  the  cattle  constantly,  like  many  of  the  Siwmidce, 
intent  on  picking  up  the  insects  which  are  disturbed  by  the  qua^ 
drupeds  or  haunt  their  droppings,  nor  do  they  in  the  colder  weaUier 
refuse  to  hunt  for  aquatic  msects  and  small  molluscs  on  the  margins 
of  ponds,  where,  according  to  the  author  last  quoted,  they  may  be  seen 
in  the  winter  season  industriously  turning  over  the  leayes  of  water- 
plants  to  glesn  such  as  may  there  adhere.  But  though  they  with 
their  associates  are  occasionally  found  in  the  rice  and  com  fields,  it 
seems  that  their  depredations  are  not  co^ual  with  those  of  their 
companions,  for  the  food  of  the  Cow-Bunting  appears  to  consist  chiefly 
of  insects  and  such  food  as  makes  them  for  the  ijiost  part  independent 
of  the  farmer. 

The  most  curious  of  its  habits  remain  to  be  told ;  for  this  vagabond 
bird,  like  our  cuckoo,  never  prepares  a  nest  for  itself,  but  di^ops  its 
egg  in  another's  nest.  As  a  concomitant  to  this  ordUnance  they  do 
not  pair,  but  polygamy  prevails  among  the  flock  without  exciting  any 
great  jealousy ;  though  now  and  then  there  may  be  a  battle,  as  is  usual 
in  such  cases,  in  wUch  the  strongest  generally  prevails.  The  egg, 
which  is  nearly  oval,  varies  in  colour ;  sometimes  the  ground-colour 
is  white  tinged  with  green  and  sprinkled  with  spots  of  brown,  and 
sometimes  pure  white  with  nearly  black  spots.  It  is  a  very  little  larger 
than  Uiat  of  the  Blue-Bird.  This  supposititious  egg  is,  it  appears, 
always  hatched  before  the  legitimate  ones.  Were  this  not  the  course 
of  nature,  the  species  would  probably  perish ;  for  the  legitimate  nest* 
lings  would  suflfocate  the  newly-hatched  foundling,  as  the  latter  actually 
does  suffocate  the  young  of  its  foster-mother,  when  they  afterwards 
come  into  existenoei 

The  favourite  nests  appear  to  be  those  of  the  Red-Eyed  and  White- 
Eyed  Flycatoher»,  and  the  Maryland  Tellow-Tbroat;  those  of  the 
Blue-Bird,  the  Indigo-Bird,  the  Chipping-Sparrow,  the  Song-Sparrow, 
the  Blue-Eyed  Yellow  Warbler,  the  Blue-Gray  Flycatcher,  theOolden- 
Crowned  Thrush,  and  Wilson's  Thrush,  are  however  also  selected  ss 
places  of  deposit  From  the  various  and  interesting  accounts  of  this 
curious  phenomenon  we  select  that  of  Nuttall,  whose  personal 
observations  we  proceed  to  lay  before  the  reader : — 

"When  the  female  is  disposed  to  lay,  she  appears  restless  and 
dejected,  and  separates  from  the  unregarding  flook.  Stealing  through 
woods  and  thickets,  she  pries  into  tne  bu&es  and  brambles  for  the 
nest  that  suits  her,  into  which  she  darts  in  the  absence  of  its  owner, 
and  in  a  few  minutes  is  seen  to  rise  on  the  wing,  cheerful  and  relieved 
from  the  anxiety  that  oppressed  her,  and  proceeds  back  to  the  flock 
she  had  so  reluctantly  forsaken.  If  the  egg  be  deposited  in  the  nest 
alone,  it  is  uniformly  forsaken ;  but  if  the  nursing  parent  have  any  of 
her  own,  she  immediately  begins  to  sit  The  Red-Eyed  Flycatcher,  in 
whose  beautiful  basket-like  nests  I  have  observed  these  eggs,  proves 
a  very  affectionate  and  assiduous  nurse  to  the  imcouth  foundling.  In 
one  of  these  I  found  an  egg  of  each  bird,  and  the  hen  already  sitting. 
I  took  her  own  agg,  and  left  the  strange  one;  she  soon  returned,  and, 
as  if  sensible  of  what  had  happened,  looked  with  steadfast  attention, 
and  shifted  the  egg  about;  then  sat  upon  it,  but  soon  moved  off; 
again  renewed  her  observation;  and  it  was  a  considerable  time  before 
she  seemed  willing  to  take  her  seat,  but  at  length  I  left  her  on  the 
nest  Two  or  three  days  after,  I  found  that  she  had  relinquished  her 
attention  to  the  strange  egg,  and  forsaken  the  premises.  Another  of 
these  birds  however  forsook  the  nest  on  taking  out  the  Cow-Bird's 
egg,  although  she  had  still  two  of  her  own  left  The  only  example 
perhaps  to  the  contrary  of  deserting  the  nest  when  solely  occupied  by 
the  stray  egg  is  in  the  Blue-Bird  [Blue-Bird],  who,  attached  strongly 
to  the  breeding-places,  in  which  it  often  continues  for  several  years, 
has  been  known  to  lay,  though  with  apparent  reluctance,  after  the 
deposition  of  the  Cow-Bird's  egg.  My  friend  Mr.  C.  Pickering  found 
two  nests  of  the  Blue-Eyed  Yellow  Warbler,  in  which  had  been  depo- 
sited an  egg  of  a  Cow-Bird  previously  to  any  of  their  own ;  and,  unaole 
to  eject  it,  they  had  buried  it  in  Uie  bottom  of  the  nesty  and  built 
over  it  an  additional  story.  I  also  saw,  in  the  summer  of  1880,  a 
similar  circumstance  with  the  same  bird,  in  which  the  Cow-Bird's  egg, 
though  incarcerated,  was  still  visible  on  the  upper  edge,  but  could 
never  have  been  hatched.  At  times,  I  think  it  probable  that  they  lay 
in  the  nests  of  larger  birds,  who  throw  out  the  egg,  or  that  they  drop 
their  egg>  on  the  ground  without  obtaining  a  deposit,  as  I  have  found 
an  egg  of  this  kind  thus  exposed  and  broken.  I  have  also  remarked 
iometimea  two  of  these  eggs  in  the  same  nest,  but  in  this  case  one  of 
them  commonly  proves  abortive."  The  same  author  in  1881  saw  a 
hen  Red-Eyed  Flycatcher  sitting  on  two  eggs,  and  one  of  the  Cow- 
Bird  ;  and  he  adds  that  this  species,  Vireo  oZivaeeus,  and  (more  lately) 

Virtot^lva  dwaoea  of  Bonaparte,  Mutcieapa  olivaeea,  Linn.,  appears 
to  be  its  most  usual  nurse.  He  has  known  this  Virto  begin  her  incu- 
bation  with  only  an'm;  of  each  kind,  whilst  in  other  nests  he  has 
observed  as  many  as  three  belonging  to  the  Vino,  as  well  as  that  of 
the  intruder;  and  he  suggests  that,  from  the  largeness  of  the  "gg,  the 
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nest  probaUy  immediately  feels  ftill  to  the  ineabating  Urd,  so 
induce  her  to  sit  directly,  when  the  larger  egg,  being  bnmg^  i 
to  the  body  of  the  nurse  than  her  own,  is  first  hatAed,  geoermDy 
he  believes,  on  the  twelfth  or  thirteenth  day.  The  legitunate  ' 
are  hatched  about  a  day  later,  are  often  stifled  by  the  waapetUx 
of  the  stranger,  which  is  affectionately  nursed  by  the  p|oor  dupe  of  s 
dam,  and  when  the  young  are  dead  are  conveyed  to  a  distanoe  by  iht 
parent  and  dropped ;  but  th^  are  never  found  immediately  below  ths 
nest  as  would  be  the  case  if  they  were  ejected  by  the  yojmg  Cow-Bird, 
as  is  done  by  the  young  Cuckoo.  [Cucuuda]  *'  Indeed, '  ooottmai 
Mr.  Huttall,  *'  as  fsr  ss  I  have  had  opportunity  of  obeerving,  th« 
foundling  shows  no  hostility  to  the  natural  brood  of  his  nurses,  bu 
he  nearly  absorbs  their  whole  attention,  and  early  dispUys  hta  efaans- 
teristio  cunning  and  self-possession.  When  fully  fledged  they  qnxklj 
desert  their  foster-parent  and  skulk  about  in  the  woods,  until  at 
length  they  instinctively  join  company  with  those  of  the  same  feather, 
and  now  beooming  more  bold,  are  seen  in  parties  of  five  or  six  in  tia 
fields  and  lanea  gleaning  th^  accustomed  subaiBtence.  Tbey  ctH 
however  appear  shy  and  watchful,  and  seem  too  selfish  to  study  sat- 
thing  more  then  their  own  security  and  advantage."  The  Cow-BM 
is  but  a  poor  songster.  Its  flitting  migrations  are  generally  made  k 
the  night  or  in  ^e  gray  of  the  morning. 

Besides  the  localities  noted  above,  this  species  is  slao  found  in  Mexico, 
but  according  to  Audubon  it  is  rare  and  a  visitor  only  in  Tiouiifsna 
Prince  Bonaparte^  in  his  '  Geographical  and  ComparatiTe  laaA,'  gxtcs 
"  America  generally  "  as  its  locality. 

Mr.  Darwin  ('Journal  and  Remarks')  states  that  another  speda 
(Le  Troupiale  Commun  of  Asara),  of  a  purplish  black-oolonr,  with  a 
metallic  lustre,  feeds  on  the  plun  near  Maldonado  in  large  flocki, 
mingled  with  other  birds.  Several,  be  says,  may  often  be  ten 
standing  on  the  badL  of  a  cow  or  horse.  While  perched  on  a  he^ 
and  pluming  themselves  in  the  sun,  they  sometimeB  attempt  to  liag, 
or  rather  to  hiss :  *'  the  noise  is  very  peculiar ;  it  reaemblea  that  of 
bubbles  of  air  passing  rapidly  from  a  small  orifioe  under  water,  so  ai 
to  produce  an  acute  sound."  Asara  states  that  this  bird,  like  tht 
CUCKOO,  deposits  its  eggs  in  other  birds'  nests.  "  I  was  several  times 
told  by  the  country  people  that  there  was  some  bird  with  thia  habh; 
and  my  assistant  in  coUecting,  who  is  a  very  accurate  person,  found 
a  nest  of  the  sparrow  of  the  country  (a  ZonofrMAia)  with  one  egg  ia 
it  larger  than  tne  others,  and  of  a  dmerent  colour  and  sfaapsL**  Thii 
egg  is  now  in  the  museum  of  the  Zoological  Sodety  of  London. 

MOLVA.    [Lota.] 

MOLTBDE^NUM,  a  Metal  discovered  by  Scheele  in  1778,  in  a 
mineral  which  resembles  and  had  been  confounded  with  plumbago :  be 
gave  it  the  Qreek  name  of  MokW^w^  This  mineral  ia  oompoeed  of 
sulphur  and  molybdenum ;  and  it  has  also  been  met  with  in  other 
states  of  combination  presently  to  be  mentioned.  This  snbatanoe  wai 
however  first  reduced  to  its  metallic  state  by  Hjelm,  another  Swediak 
chemist,  and  its  properties  have  been  since  particularly  examined  bj 
Buchols  and  Beraelius. 

The  metal  is  obtained  fh>m  the  native  sulphuret  by  redueing  it  to 
fine  powder  and  heating  it  in  aqua  regia ;  by  this  the  sulphur  is  can- 
verted  into  sidphuric  add,  and  the  metal  into  molybdie  acid,  which 
remains  in  the  state  of  a  white  powder  after  being  heated  to  expel 
the  sulphuric  acid ;  when  this  is  very  strongly  baited  with  ofaaroosl, 
it  is  reduced  to  the  metallic  state ;  or  the  metal  may  be  procured  Isy 
passing  hydrogen  gas  at  a  high  temperature  over  the  add  in  a  poroelaia 
tube.  This  metal  is  obtained  as  a  porous  mass  or  in  globules,  and  has 
not  yet  been  procured  in  the  state  of  a  button  or  bar.  The  grains  ar» 
somewhat  crystalline;  sometimes  they  are  of  a  mlvo^white-coloiiz. 
When  obtained  by  the  reduction  of  the  oxide,  this  metal  has  not  muck 
lustre,  but  acquires  it  by  burnishing.  Its  density  is  8*8.  When  long 
exposed  to  the  air  at  ordinaiy  temperatures,  it  appears  to  tarnish,  but 
the  oxidation  is  superfidaL  By  exposure  to  air  and  heat,  it  ii 
first  converted  into  brown  oxide,  afterwards  it  becomes  bine,  sad 
eventually  molybdie  add,  which  is  white.  This  oxidation  does  not 
however  take  place  completely,  but  only  at  the  surfsocL  Somettmes 
the  metal  takes  fire  at  the  moment  of  oxidation.  It  does  not  deoomposs 
water. 

Ores  of  Molybdenum. — Oxide  of  molybdenum  occurs  enerusting  the 
sulphuret  of  molybdenum,  and  also  between  its  laminsd  in  thin  layeia. 
Its  structure  is  thin  fibrous,  earthy,  friable^  and  pulverulent.  Colour 
pale-yellow  or  greenish. 

It  has  been  found  only  in  smsll  quantity  in  Scotland,  Norway,  and 
North  America.    Its  composition  has  no|^been  ascertained. 

Molybdie  Add  or  Molybdie  Ochre  occurs  in  nature  in  oombana^oa 
with  lead  and  silver. 

Sulphuret  of  MolTbdenum,  Molybdenite,  is  the  moat  oommon 
mineral  of  this  metsL  Occurs  crystallised  and  maasive.  Primary 
form  a  rhomboid.  Crystallises  in  hexagonal  or^fstsls.  Cleavage  voy 
distinct^  perpendiculsr  to  the  axis.  Fracture  mdistinot  Hardness 
scratches  talo^  is  scratched  by  calcareous  spar.  Colour  lead-gray,  sad 
stresk  the  same.  Flexible  in  thin  laminn,  but  not  elastic.  Lustre 
metdlia  Opaque.  Specific  gravity  4*591.  Rubbed  on  pH^er,  it 
leaves  a  gray  metallic  mark,  and  on  porcelain  a  greenish  one.  Maadvs 
variety  amorphous;  structure  foliated,  granular.  When  heated  by 
the  blow-pipe  on* charcoal,  emits  a  sulphurous  vapour,  andjeaves  a 
powdery  nddue.  It  ooonrs  in  various 
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.  ,  la  of  moljb- 
denum  uid  40  of  mlphor. 

Uolybdcmim  oomlHiieB,  u  alrMdj  notiood,  with  oxygen,  and  forms 
two  oxidea  uid  one  add ;  but  these  we  hsTS  not  thaoght  it  requisite 
to  deneribe,  tiaj  more  than  its  other  eompounds,  for  it  i*  not  used  in 
BD7  form  whsterer. 

Hoi  jbdata  of  Lead  oooon  nalJTe.    [Liad.] 

HOMORDICA,  a  genua  of  Plants  belonging  to  the  natural  order 
CiicarbiliKtic.  The  flowers  are  moDOKioui,  yellow  or  white ;  the 
etaminiferaua  flowers  ha<e  a  B-cleft  calyx,  with  a  very  short  tube,  a 
5'partod  corolla,  tridolphous  itamens,  with  connala  antliBrs ;  the  pis- 
tiltiferous  flowers  have  three  Bt«til«  filaments,  the  stylea  bifid,  the 
ovary  3-celled;the  &ui(  opens  with  elastioity  when  ripe;  the  seeds 


it.  Elaltriam,  LinuBus  (Sebaliimt,  Elataan,  Prichard),  ills  Wild  or 
Squirting  Cueamber.  The  ^laat  is  hispid,  scabroos,  glaucous;  ibe 
stem  proatnte,  without  tendrils ;  the  leares  eoidate,  aonawhat  lobed, 
crenate-toothed,  very  rugose,  on  long  stalks;  the  lipe  froit  is  about 
two  laches  long,  roundish,  niuricat«,  green,  and  fleshy ;  poesessing  the 
power  of  ejecting,  along  with  a  mucilaginous  greenish  juice,  the  com- 
pressed ovate  smooth  seeds ;  on  which  oooount  it  is  called  the  Sqairting 
Cucumber.  The  juice  has  an  extremely  bitter  taste,  and  even  in  veiy 
small  quantity  acta  violently  as  a  hjdrogogue  cathartic,  producing 
numerous  intery  stools.  It  owes  its  power  to  an  acrid  and  drastio 
bitter  extractive^  to  which  the  name  of  Elaterin  has  been  given.  This 
JB  soluble  iu  alcohol,  ether,  and  fat  oils,  but  scarcely  soluble  in  water 
or  dilute  alkalies  or  acids,  while  strong  acids  dsstroy  it 

The  very  minute  dose  which  is  required  of  Elaterin  reconmends 
it  in  many  cases  as  a  remedy  in  dropsy,  especially  ascites,  bnt  few 
persons  can  bear  tbs  violence  of  its  action  for  any  oonaiderable  time ; 
two  or  three  daya  should  always  be  allowed  to  elapse  before  repeating 
tbe  dose.  It  is  apt  to  cause  vomiting  as  well  as  purging,  and  a  doee 
of  even  a  qnarter  of  a  grain  may  produce  such  exlieme  action  as  to 
sink  the  patient  into  a  state  of  alarming  debility.  It  grows  wild  in 
tbe  south  of  Europe,  and  is  cultivated  in  l^ngland.  The  Elaterin  was 
known  to  the  ancienU;  it  is  d  'Aypiai  lituat  of  Theooluastui  and 
Dioscoridea.  It  is  the  Cucwntu  lylvMrit  of  Flinj.  It  was  much 
employed  by  Hippocrato.  , 

M.  Bainmina,  Linnsaus,  is  supposed  to  be  the  plant  Ifeumperma 
cuipidala  by  Bafinssque,  the  fruit  of  which  is  stated  to  be  a  dangerous 

M.  operadata,  Linnnus,  bas  E- lobed  toothed  laavea;  elliptical 
angular  tubercuUted  fruit,  with  a  deciduous  rostrum-like  lid,  green, 
dry  internally,  and  divided  into  3  cells  by  a  plexus  of  entangled 
61»«s ;  seeds  oompreased,  black.  This  plant  is  a  native  of  South 
America,  and  is  common  on  the  oosat  of  Esiequibo.  It  ia  one  of  the 
bitterest  of  all  known  substances. 

(Liodley,  Flora  Midica;  ¥mM,  Syaopnt  Flora  CUtuiat.) 

UOMOT,  or  MOTMOT,  the  common  name  for  Qia  speciea  of 
Birds  belonging  to  the  genus  PrionUa,  Illiger.  This  genua  has  the 
following  characten: — Both  mandibles  slightly  curved  and  com- 
pressed ;  the  margins  with  strong  denticulatioos.  Tongue  long, 
slender;  the  sides  ciliated.  Winn  short,  rounded.  Tail  lengthened, 
cuneated.    Kcet  gressorial,  as  in  ATera})!.    (Sw.) 

Ur.  Swaioson  ('Classification  of  Birds')  remarks  that  every  writer 
since  the  days  of  LiniiKus  {who  at  first  actually  classed  them  in  the 
same  genus)  has  placed  tbe  Uotmota  (Prtonilo)  and  the  Toucans 
(AunpAastos)  cloae  together,  not  only  from  the  similarity  of  their 
habits,  but  from  the  structure  of  the  tongue,  which  in  both  is  long, 
and  BO  much  ciliated  at  its  sides  as  to  resemble  a  feather;  so  far  there- 
fore, he  observee,  tbe  memblanoe  is  unquestioasbls.  "  But,"  con- 
tinues Hr.  Swainson,  "the  feet  of  tbe  Motmot  are  totally  different 
from  the  Toucan ;  they  are  not  ecansorial,  but  of  that  particular 
Btnictore  so  common  among  the  Fiinroilra.  The  Toucans,  we  know, 
from  penonal  observation,  to  be  greganous,  living  in  ftocks,  and  seek- 
ing their  food  from  ths  tope  of  lofty  trees ;  the  Motmot  is  solitary, 
hiding  in  the  deep  ahsdea  of  tiis  forest^  and,  like  other  air-feeding 
birds,  is  always  found  sitting  nearly  motionleea.  Here  then  is  a  very 
obvions  departure  from  the  atructute  and  habits  of  the  Toucan.  The 
question  then  is,  to  what  does  it  Isad  I  If  to  the  Hombilla  (which 
bsi  been  infisrrad  &om  the  atmcture  of  the  feet),  we  should  have  no 
diminution  in  the  use  of  the  bill,  which  in  both  the  Hombills  and 
Toucans  is  equally  large,  but  in  the  Motmot  of  an  oidinaiy  and  pro- 
portionate ^Ee :  we  should  further  expect  a  bird  which  was  gregarious, 
since  both  these  groupe  are  ao^  Yet  there  is  nothing  in  the  Hotmot, 
beyond  its  feet,  which  will  at  all  aasimiUte  it  to  the  Percheis ;  while 
its  fissirostral  habit  of  catching  its  food  upon  ths  wing,  and  ths  dis- 
covery of  the  broad-billed  spedeii,  PrUmUa  pJuCyrAynciiis,  seema  to 
ue  a  conclusive  aigument  for  placing  this  geaoa  in  the  fleiirostnl 
order,  as  more  intimately  connected  to  the  Jacaman  (Gaibila) 
[HaLOTOHIDa]  than  to  any  other  known  genus." 

P.  Mtxiaamt  is  green  above,  paler  beneath ;  head  and  neck  above 
crimson ;  ears  black,  varied,  and  tipped  with  bright-blue  stripes ;  belly 
white.    {3w.) 

Hr.  3wainsoa  ('ZooL  lU.')  states  that  the  Motmola,  or  Momots,  "  so 
named  from  tbsfc  monotonous  note,  live  only  in  the  tropical  foreata  of 
the  New  World,  prefening  (hoae  deqp  r*oe«ei  of  perpetual  sbada 


where  a  high  eauopy  of  matted  foUi^  nearly  excludes  ths  rays  of  a 
vertical  sun.  They  appear  even  more  solitary  in  their  disposition  than 
ths  Trogons ;  their  note  may  be  heard,  morning  and  eveumg,  from  tbe 
depths  of  the  forests,  but  the  bird  is  never  seen,  unless  the  buoter 
comes  nnexpectedly  upon  its  retrsat.  This  we  hive  generally  found 
to  be  a  low  wilhend  branoh  oompletely  shaded  and  just  at  ths  edge 
of  such  paths  asaremads  by  the  Caviesor  thelndians.  TheJacamart 
and  the  Trogons  both  love  theee  shady  nooks,  where  the;  eit  nearly 
motionlees,  watching  for  passing  insects,  on  which  they  dart.  Such  ia 
no  doubt  the  manner  in  which  the  Motmot  feeds ;  but  bis  strong  con- 
formation  enables  him  to  capture  laiger  gams.  Travellers  assert  that 
he  also  devours  the  eggs  and  young  Si  other  birds,  tike  the  Toucans ; 
this  we  bsUare,  a*  both  have  the  same  long  and  fsather-Uke  tongue." 


PrienU 

Dr.  O.  R.  Gray  n 
must  of  the  genui 

MvMota,  Shaw ;  BamphaitM,  Linn.) 
HOSAa  [IifFmoaii.] 
MUNASITti,  or  HONAZITE,  a  Mlnetal  with  the  foUowtng  oom- 
position: — 

Oxide  of  Cerium 28-00 

Oxide  of  Lanthanom       .        ,  .    .    2310 

Thoria 17M 

Phoaphorio  Add SSSO 

Oxide  of  Tin 210 

Protoxide  of  Manganese 1*90 

Lime 170 

-^ 101-69 

n  modifled  oblique  prisms.    It  has  a  psrfeot  and  brilliant 


The  lustre  vitreous,  inclining  to  rednons.    It  is  fonnd  a 
in  Ruads. 

H0NAS3A,  Vidllot'i  name  for  a  genus  of  Krda  (Hermit  Birds  of 
Swsinaon  and  others).    [Huctoiuda.] 


(froi „ 

to  the  natural  order  Brieacea  and  the  tribe  Pj/rclta,  It  has  a : 
calyx;  B-Iobed  corolla;  10  indined  etamens;  the  anthers  dehiscing  at 
the  base  by  two  holes,  the  cells  elongated  and  tubular ;  the  stigma 
S-toothed;  the  capsule  C-oelled;  the  valves  dehisdng  from  the  apex, 
destitute  of  tomentum.  There  is  bnt  one  spades  of  this  gann% 
II.  gnauiyfiirra.  It  has  a  creeping  root ;  laiga  solitary  terminal  droop- 
ing open  white  Sowen,  nearly  an  inch  broad ;  vssy  larp  atignwib  U 
is  a  native  of  Europe,  Asia,  and  North  America,  in  Alpuw  momj 


BN  UOHET-WOBT. 

wood?.    It  ia  roood  In  Gnat  Britain,  in  the  monntalnoui  woods  of 
Bcotliud.  * 

MONEY-WORT.     [Ltbikiohi*.] 

UONQOOSE,  or  MOKOOOZ,  one  of  tha  namea  of  »  ipedei  of 

Uacauoo,  Lemur  Mongfa^  Lian.     [LBlfURIDAJ 

HONIMIA'CE^,  M<mmv^,  constitute  ■  littlo-known  oatanl 
Older  of  Plants,  whose  most  Btriking  diBtinctian  ooDsiats  in  the  flowers 
bainK  naked  and  collected  together  into  involncra,  soma  male  and  soma 
femue  \  tlis  male  inrolucra  having  thsir  inner  sarface  thickly  ooTsrod 
with  numerous  stamenB;  the  fumile  including  several  carpels,  eaoh 
of  which  has  a  aingle  othIa  in  it«  interior.  The  genera  an  eight 
and  the  apecies  about  forty  in  number,  and  are  mostly  South  American 
woody  plants,  shrubs,  or  trees,  with  fragrant  aromatia  aeaetiona. 
Their  real  affinity  is  unuttlad.  If  the  prevailing  opinion  as  to  their 
structure  is  correct,  they  must  be  regarded  as  near  allies  of  Vrficaeeaj 
but  if  what  is  now  nailed  the  involucre  ahould  be  shown  to  be  a  calyx, 
a*  it  was  coDsiJered  till  Brown  suggested  the  contrary,  they  will  take 
their  station  near  Lauracta,  with  which  their  aromstic  qnalitiea 
ssnimilate  them.  Liodloy  regards  their  true  atatioo  sa  near  to 
MyriMlicacea.  Boldoa,  the  Boldu  of  Chili,  produces  an  aromatio 
succulent  fruit,  which  is  eaten.  The  wood  and  teavea  of  this  plant 
are  Aagrant.    The  bark  is  used  for  tanning, 


i(  paiUj  ent  away. 

HONITORID^  or  HOUITORS,  a  &mi]y  of  Lacertian  Reptiles: 
the  name  Monitor  liaa  been  given  to  the  typical  genus  of  this  family 
in  aonaaqnenoe  of  the  supposed  warning  given  by  them  of  tbe  vicinity 
of  crooodiles.  The  warning  of  these  Monitory  Lizards  was  said  to  be 
a  hissing  or  whistling ;  but  the  better  opinion  is,  that  they  obtained 
credit  for  this  monition  solely  from  the  accident  of  their  hauata,  which 
are  for  the  moat  part  in  the  neighbourhood  of  tbe  waters,  and  conse- 
queotlj  bring  ibam  sometimei  into  company  with  the  deatmctiTe  and 
giguitia  reptiles  above-mentioned. 

The  Monitors  have  teeth  in  both  jaws,  but  none  on  the  palats. 
Co'vier  dividea  them  into  two  groups,  and  Fitiiager  into  three,  under 
tbs  namea  of  TapitKonhii,  Varamu,  and  AamBUMauma  Dr.  J,  £. 
Gr^  makaa  the  Mvnitorida  the  first  family  of  his  Ltploghtta,  or 
Slmder-Tongued  lizarda. 

Character  of  the  Family. — Head  with  minute  polygonal  shields ; 
teeth  adnate  to  th*  inner  aide  of  tha  jaws ;  toogna  elongate,  slender, 
retractile  into  a  sheath  at  its  bases ;  scales  small,  roundish,  plaoed  in 
(TOM  rings,  thoae  of  the  sides  like  those  of  the  back ;  legs  i,  strong ; 
ton  8-S,  oompreaaed,  nneqnal;   thighs  poreless;   supraorbital  plate 

The  apedea  an  inhabitants  of  tha  Old  Worid,  and  frequent  tbe 
bankaof  rirers. 


UOKITORms. 

A.  Tail  ronnd,  without  any  keel  abore.     Terreablal. 

Ptammoiaanu,  Flti. — Ifoatrils  ovate,  oblique,  near  the  orbits.  Tu 
roundiah,  not  keeled  above,  with  canvex  aides,  unarmed.  Scales  nc 
pierced.     Toe*  aoequal,  rather  elongate.     Teeth  aleoder,  acute. 

P.  Scineut,  Gray,  the  Ouaran  ( ^amnui  Seincu*,  HerTwin ;  Jk» 
nambii  griteta,  Daud, ;  Mimiior  terralrt.  Cut.  ;  Quran  de  Fon^ 
QeoE  ;  TnpinambU  orenan'w,  L  OeofC).  G-ray,  obscurely  hanilt: 
with  an  obacure  streak  on  each  mde  of  the  head  and  neck.  It  ii 
native  <ft  Northern  Africa. 

P.  (T)  Oatpicui,  Elcbw.,  the  Caspaan  Ouaran.  It  inliabits  ll 
Caspian  Sea. 

Odatria,  Qray. — Nostrila  ovats,  loogitodioal,  aub-aaterior  i  tert 
compressed,  acute.  Tail  elongate^  round,  not  keeled  above;  soli 
large,  sharply  keeled,  siib-spiuose.  Back  with  elongate  narrow  kwl=i 
■oslet.    Ventral  shield  elongate.     Toes  rather  unequal,  elongate. 

0.  punOala,  Gray  {Monitor  (riitu,  Schlegel),  the  Dotted  Oditji). 
Gray-olive,  with  narrow  block  reticulated  lines,  leaving  large  bezsgoet! 
spotej  bead,  lioibs,  and  tail  blackish,  with  a  few  pale  spots,  dirt- 
banded.  Ventral  shield  twice  as  long  as  broad.  Toil  round,  scala 
over  the  eye  amall,  granular.  Main  ())  witb  a  tuft  of  oonical  spinp-iiki 
Males  on  each  side  of  the  vent.    It  is  a  native  of  Woatem  Aostrsl:!. 

0.  octlUUa,  Gray,  tbe  Eyed  Odatria.  Bhick,  with  rather  lai^  ycilov 
rings ;  limbs  and  tail  yellow-apotted.  Tail  round ;  acales  of  tbe  tu 
broad,  oval,  apinose.  Scslea  over  the  eyes  small,  granolar.  TeaUiI 
shields  twice  us  long  as  broad.  It  is  a  native  of  the  Dorth-westem 
eoaat  of  Australia. 

0.  TimormtU  (MonUor  Timoreniit,  Gray;  ntpinaM&M  triridiaacr 
lattu,  Daud.),  the  Timor  Odatria.  Bhick,  yeUow-dottad,  dots  formin; 
rings  and  spots ;  head  yellow  and  black-dotted.  Scales  over  the  orbih 
small,  granular;  of  forehead  larger.  Veatral  sbielda  neairly  as  broul 
aa  long.  Tail  slightly  compreaaed  above,  sub-triangular  i  base  of  Iiil 
unarmed.     It  is  a  native  of  Timor. 

S.  Tul  with  a  compressed  keel  above,  formed  of  two  rows  of 
scales.    Nostrils  large,  oblong,  obhque.    Aquatics 

Btgenia. — Nostrils  Urge,  oblong,  oblique,  near  the  orbiL  Tsil 
shortish,  thick,  doubly  keeled  above;  scales  oblong,  bluntly  keel^ 
Toes  short,  sub-equal.  Teeth  rounded.  Scalea  Uigo,  convex,  su:^ 
rounded  with  numerous  granulations.     Head  short. 

S.  aHoffidaru  {Ttipinanibu  alboffularU,  Dand.  ;  Monitor  GUiii. 
A.  Smith;  Uaranut  omaiia,  var.  Merreio ;  M.  exanlAamatiQU,  var. 
Capensia,  Scblegel,  '  Abbild.'  Tl),  the  ■White-Throated  B^enia.  Dart 
brown,  with  tai^  white  spots,  pale  bsneath,  with  a  dark  atreak  oa 
each  side  of  the  back  of  the  neck.  Nostrils  near  tha  orbit.  Scales 
-rather  large— of  the  head  convex.    It  is  found  in  South  Africa. 

S.  ocMatut  (Uanatiu  Bcellaha,  RiippeU ;  Tupiitatubit  erontV 
naticut,  Daud. ;  M.  cxaalhemalieai,  var.  Schlegel],  the  Eyed  ReKOiii. 
Nostrile  rather  further  from  the  orbit.  Scales  la>g» — of  the  neck 
largeat,  of  the  bead  tubercular.    It  is  a  native  of  Sei^aL 

Empoffiuia,  Gray. — Nostrils  large,  oblong,  oblique,  in  front  of  Ih* 
mutzle.  Tul  as  long  as  the  body  aod  head,  tapering,  roundish,  witli 
a  double-edged  keel  above  ;  scales  sharply  keeled.  Toes  tmtfaer  abort, 
Bub^equaL    Teeth  acute.    Sosles  ovate,  keeled.    Head  abort. 

S,  fiavatxru,  Qray  (Monitor  Jlavaeent,  Gray  ;  I7araait«  Santiii, 
Soblegel ;  U.  Piquatii,  Dum.  et  Bib. ;  M.  exanlliematiinu,  var.  Imltct, 
Schlegel),  the  Indian  Empagusia.  Olive,  with  y^owish  cross-baoda. 
Head-shields  sub-equal ;  eye-brows  with  a  oentxal  seriaa  of  Imrga 
plates.    It  is  found  in  NepaoL 

Ifaranui,  Hsrrem. — Nostrila  oblong,  rather  oblique  in  tha  centn, 
between  tbe  ap«i  of  the  muzsle  and  ths  orbita  Tail  elongate,  com- 
pressed,  with  a  doubls^dged  keel  abom  Toe*  elongate,  Qnaqus], 
strong.    Head  elongate. 

a.  Shields  over  the  orlnta  anitll,  sub-eqoaL 

P.  htraiditvt  /  Monitor  JUruMi'cw,  Qiay ;  the  Henldio  Uaran. 
Black,  with  croaa  rows  of  pale-eyed  spots;  pale  beneath;  black- 
banded.    Shields  ora  the  orbits  small,  sub^qnaL    It  is  a  native  of 

I/,  lanaliu,  the  Lunated  Uaran.  Nostrils  large,  nearly  eentisi; 
shields  over  tbe  orbit  amall,  sub«qnaL  Dark  tovwn,  with  lunate 
bonds  directed  backwards  on  tbe  neok  and  forwards  on  the  body,  and 
with  croaa-bands  on  tha  tail;  belly  and  under  side  of  tail  whitish. 
It  is  found  in  Indis, 

£''.  ornotiH,  the  Philippme  TTaran.  Nostrils  Isrge,  central;  shielda 
over  orbit  small,  sub-equaL  Olive;  nec^  and  fh>nt  of  tiie  body  with 
pal»«patted  broad  black  cross.baada ;  the  hinder  part  of  tha  body  and 
tail  with  pale  spots.    It  is  a  native  of  the  Philippine  Isluidt. 

[/.  Dunuriiii;  Monitor  Dimtrilii,  Hiiller;  Dumeril's  Uaran.  Brown, 
with  obsours  oroas-bands,  with  a  black  spot  on  side  of  neck.  Shields 
of  tbe  head  and  over  the  orbit  nearly  equal,  nu>dsiat&    Scales  large, 

U.  TwUeoUit,  the  Bough-Necked  Daran.  Nostrils  large,  naarvr  tbe 
orbit  than  the  and  of  the  muiale ;  shielda  over  the  orbits  nearly 
square,  tbe  hinder'  ooitnl  onsa  rather  larger.  Boalaa  of  the  ba^ 
triangular,  keeled ;  of  tbe  neok  large,  prominanL  HubIb  elongota. 
Black,  wiUi  white  stnaks  on  baek  of  neck,  and  bsoda  aoiDM  tha  ba^ 
It  is  fbwKl  in  tba  Fhilii^jne  Uanda. 


h.  Sc&Im  orer  tlia  orbit  imall,  with  a  osntntl  longitadliiil  leriv 
of  larger  plates. 

V.  tMi^oMt  (M«nilor  navionu,  Qr«y;  Jf.  rubuUUui,  Sohlogel), 
the  Coloured  0»imn.  Nostrili  luijo,  rether  Dearer  the  orbit  than 
the  end  of  the  muEle ;  oAiitol  ahield  with  a  larger  aariea ;  back  of 
neck  with  oonTergiog  dark  atreaki:    It  ia  a  natiTe  at  ludia, 

C.  Tail  triBagolir,  oomprencd,  and  with  a  doublf-toothed 

crest  above.    Noatrila  amall,  round.    Aquatic. 
ifonitar,  Gray   (Polydadaiu;  Waglor;    Poronu»,  Fita.).— Noatrila 
■mall,  round,  io  thg  middle,  between  (he  apex  of  the  muula  and  the 
front  angle  of  the  eje.    Tail  elongate,  oompreaaad,  with  a  double- 
edged  keel  above.    Toea  elongate,  unequal,  atrong.    Teeth  rounded. 
a.  Scalea  over  the  eyea  eqaiL    Nape  with  lunate  bands.    African,      i 
M.    Nilotieia   (Lactrla  Niloiiea,    Haaelq, ;    L.   Captntii,    Sparm, 
Tapinambi$  ornalvt,  Daud. ;  Sltllio  Saunu,  Laur. ;  T.  degaiu,  Daud, 
r.    ttellata;    Daud.  ;    if,   pvicha;     Lenob),    the    Nilotio   Monilo 
Hentl  gray,  when  young  With  ooaeentrio  rowi  of  white  spots.     Back  of 
neck  witb  lunate  cross  bands.     Under  side  of  body  and  head  grayish, 
white-spotted  when  ycung.  bUck  cross  banded.     The  ahieldover  the 
eyea  flat^  Bub^qual,  loaDy-sided. 


NUollD  lIOTiL'.tr  {UanilBr  }r,Mltv). 

It  ia  found  in  Egjpt,  nhere  the  modem  Egyptinns  bave  a  fiiblo  that 
the  aoim-'l  ia  a  young  crocodile  which  hat  been  hatched  on  di7  land — 
ai  indeed  all  young  erocodtlaa  are — but  they  mean,  we  aoppose,  to 
convey  the  idea  that  it  is  a  dnindlod  and  neglected  offspring.  The 
BpeciiTj  is  to  be  fouod  oa  the  tnouumcnts  of  the  ancient  Egyptians, 
probably  on  account  of  iCa  devouring  the  eggs  of  the  orooodil*. 


•.rtullof  Jfonf/orOTfoCrm,  Mtn  fiDBi  ibore ;   »,  nnd(T-]»w  of  aame. 
h.  SealsB  over  (be  eyes  equal.     Nape  coloured  like  the  back. 

M.  Di'ocana,  Gray  (Laetrta  Draccma,  Unn. ;  SteUio  SalvegwiTdia, 
Liiir, ;  Ti^inamhii  Bengalentit,  Daud. ;  T.  Indieut,  Daud. ;  T.  Cept- 
dianui,  Daud. ;  ■  FarontH  gattatas,  U.  piaKtatm,  and  U.  Argut, 
Merrem  ;  M.  ganmalut,  Quirin),  the  Indian  Monitor.  Brown;  blaok- 
«polloil  or  yellow-ayed  when  young.  Nostrils  central;  soalee  over  the 
eyes  flat,  small,  sub-equal ;  of  the  bead  rather  larger.  It  is  a  native 
of  Icdin. 

if.  GauUi,  Schlegel  (Bydroiaunu  Govidii,  Gray),  Gould's  Monitor. 
Keck  with  two  yellow  streaks  on  the  side  ;  scales  over  the  eyes  small, 
granular;  of  forchea'l  larger.  Ventral  shields  small,  longer  than 
iirosd.     It  is  foucd  in  northwrstem  Australia 

c.  Scales  over  the  eyes  witb  a  larger  central  aeriea, 

M,  chtoroit'gma,  Cuv.,  the  Dotta-l  Monitor.  Olive,  with  greenish 
dots.  Nos'.rilB  rather  neaivr  the  uiuide  tSan  tlie  eyes;  heid-eeales 
flit ;  KBlea  over  tho  orbit  uneqiisl,  the  ofulral  series  very  large. 

Hyd'-eiauna,  Wajjler  {rHpinomiij,  Fin,).— NoatriU  oblong,  longi- 
luiliutd,  uror  the  apex  of  the  muzzle.  Tail  etungatud,  with  a  doiible- 
sdged  keel  above.  Toes  uoequal,  elangat«t  Taetb  oompressed, 
ihirp-edged,  dantianlatad.    Soalea  email, 

nat,  BIST.  DIT.  TOI.  m. 


HONOTBBUEa  m 

*  Scales  orer  the  orbit  equal    TTeck  with  lunate  banda. 

H.  variut,  Gray,  (laettia  varla,  Shaw;  Tupinambi*  variegaitu) 
Daud. ;  Bydroiaanu,  var.  Waghr),  the  Uee-Liaard.  Soalea  over  the 
orbit  very  small,  equal     It  is  a  native  of  Australia. 

B.  BtUii  {Uaranut  BeUii,  Dum.  et.  Bib.),  Bell'e  Lace-Liaard.  Pale, 
body  and  tail  with  broad  black  cron  band* ;  soalea  ot  (lie  orbit  dilated, 

•*  Scales  on  the  orbit  equal,  amaU.    Keck  spotted  like  the  back. 

H.  giganttut.  Gray,  the  Qigantio  Laos-Lizard.  Brown,  back  and 
tail  with  crosa  bands  of  lai^  black-edged  white  apota ;  neck  and  nndw 
side  of  body  pals,  with  lu^e  black  roond  reticulations ;  legs  white- 
spotted;  toes  rather  short,  strong;  shields  of  the  head  sub-eqna], 
convex,  over  the  orbits  very  small,  granular.  Found'  on  the  ooast  of 
Australia. 

"*  Scalea  over  the  orbits  with  a  larger  central  loogitadinal  seriea. 

H.  Salvator  (H.  livUtaiiu,  Wagler,  Sl^io  Satvalor,  Laur.;  Tupi- 
noMiu  fimCffUHi,  Euhl;  Uaraniu  viualiu,  Lesson;  Monitor  dtgani. 
Gray;  Laevia  Monitor  (>)  Herai. ;  if.  marvtoraliu,  Weigioann ;  P. 
Camingii,  Martin  i  TupinatiUiit  txUit,  Reinw.),  the  Two^trtaked 
Lace-Lizard. 

S.  pratinnt  (Monitor  pnuiam,  Hiiller),  the  Oreen  Lace-Lizard. 
Oreen,  with  narrow  dark  erDn  bands,  generally  pUoad  in  pun,  those 
of  the  neok  Isnata,  the  rest  transverse^  with  a  brown  atreak  on  the 
cheek  behind  the  nostril ;  head-shields  flat,  rather  large,  (hose  over 
the  orbits  largsr  in  a  series.    It  inhabits  the  west  coast  of  New 


was  also  vary  nearly  allied  to  the  Monitory  Liiards.  [Moa 
An  account  of  the  diqiection,  by  Mr,  Martin,  of  a  Monitor  that  d'xei 
at  the  Gardens  of  the  Zuological  Society  in  the  Regent's  Park,  in  1S31, 
will  be  found  in  the  ■  Proceedings  of  the  Society '  for  that  year. 

MONK,  a  kind  of  Seal.     [Pho01Ii«.J 

MONK'S-HOOD,  a  name  for  AoanUum  tuqullai.     [AcONItUlf.] 

MONK'S-RHUBARB.    [RnllEi.] 

U0NKE7,  the  name  usually  applied  to  those   forms  among  the 
Simiada  which  possess  a  tail.     [QcraDRDHAHA.] 

MONKEY  BREAD.    [ADiMBoaw.] 

MONO.    [ATmuta-l 

M0N0CER03.     [Ej 


MONOCHIROS.     [Plbubonbctid*.] 

mX,  a  subdiviaion  of  tl 
Planta    The  group  is  ahaneteriaed  by  possasuug  a  single  perianth,  that 


MONOCHLAMTDE. 


F  the  class  of  Exi 


:ogenona 
^      .  ,,  .,         „    .        ith,that 

is,  the  calyx  and  corolla  not  distloguishable  or  wanting.     [EXDom.] 

MONOCHROITE.    [Chhoiddm.] 

MONOCONDTL-SA,  U.  D'Orbigny's  natoe  for  a  sub-genns  of 
Unioiuda,  which  be  desiiribes  as  equiialvs,  inequilateral,  sub-rotund 
or  angulatsd  with  a  hinge  formed  of  a  large,  obtuss.  round,  cardinal 
tooth  in  sach  valve,  but  without  latenl  teeth,  if.  Paraguagana, 
D'Orbigny,  is  an  example. 

MONOCOTYLE'DONS  are  those  plants  which  ara  now  more  oom- 
moaly  oallsd  Endogens.  [EnixKiEiiaiJ  Thej  derive  their  name  from 
their  seed  haviiig  generally  only  one  cotyledon;  but  there  are  exoap- 
tioDB  to  Ibis,  as  is  wheat,  which  posseases  a  second  cotyledon  in  a 
rudimentary  state  Ueu^y  the  single  coMedon  of  these  plants  rolls 
up,  inclosing  the  radic^le  and  plumula,  so  that  the  embryo  appears  to 
be  a  ey Under  with  no  interruption  to  the  continuity  cf  ita  aur&ce ; 
but  there  are  many  deviations  from  this,  the  most  striking  of  whldl 
are  those  of  Grasses  and  Aquatic  Uoaocotyladona. 

MONOCDLUS.    [DiPHNiA.] 

MCNODON',  the  Linnsean  name  for  the  Narwhal    [Cvraou.] 

MONODONTA.  Lamatck'a  name  for  a  genus  of  Trochida,  th» 
columalhi  of  which  terminates  abruptly  in  a  tooth  or  notch.  It  is  (he 
GUoatis  of  Sowerby.    [TROcaiDJi.] 

MONOrCA,  K  De  BlainviUe's  name  for  his  aeoond  sub-class  of  the 
dans  Paratepialophora.    [Halaooloqi.] 

MONO'LEPIS,  a  genua  of  MaorurouB  Ortutaeta  intermediate 
between  PorcMana  and  Mtgalopa,  established  by  IL  Say. 

MONOHYA'RIA,  Lamarck's  name  for  his  aeoond  order  of  Conclii- 
fent,  consisting  of  those  Conchifers  which  have  but  one  priaeipaj 
muscular  imprasaion  in  each  valve  of  the  shell.  [CoitoHmita; 
MaLacoLOOT.] 

MONOPHYLLUa.    rCaEiBOPTMA.] 

MONOFLEUROBIiANCHlA'TA,  M.  De  BlunviUe's  name  for  bl« 
third  order  of  Pareieephalophora  Monoiea.     [UauooLoaT.J 

MONOSTEGA,     [FoRAicirarERi.] 

MONOTHALA'MIA,  Lamarck's  uame  for  bit  second  division  of 
Ctphalopoda,  including  one  genus  only,  namely,  Argonauta,  [Cxfha- 

UONOTIGMA,  Dr,  J.  E,  Gray's  name  for  a  genua  of  turbinated 
shells  aUlsd  to  Turritella. 

HONOTREMES,  H.  Geoffroy's  name  for  certain  Edentate  ifan». 
mafia  which  have  but  one  eitamBl  aperture  for  the  passage  of  the 
Kmeo,  the  urine,  and  the  otbnr  eicremeats. 

The  organs  oF  generation  of  these  extraordinary  animals  present,  as 
might  be  anticipated,  singular  anomalies.    The  different  eaiials  tarmi- 


liONOTROFA. 


KONSTEB. 


nate  in  the  urethra,  which  laet  opens  into  the  cloaca.  Their  intro- 
mittent  male  organ  lies  hid,  when' in  repose,  in  a  sheath  which  opens 
by  means  of  a  hole  towards  the  bottom  of  the  doaca.  Their  titeros 
merely  consists  of  two  canals  which  open  separately,  and  each  of  them 
by  a  double  orifice  into  the  arethia,  which  is  lai^,  and,  as  in  the  male, 
has  its  exit  in  the  cloaca.  It  was  for  a  long  time  doubted  whether 
these  animals  were  oviparous  or  TiTiparous,  but  there  is  now  evexy 
reason  for  believing  that  the  young  are  excluded  from  the  body  of 
the  parent  alive.  Though  ihty  have  no  pouch,  th^  still  possess  the 
supernumerary  bones  which  exist  in  the  Marawpiata.  [Marsu^iata*] 
In  other  parts  of  their  osseous  structure  they  are  remarkable  for 
possessing  a  sort  of  clavicle,  placed  more  forward  than  the  ordinary 
davide,  and  analogous  to  the  os  furcatorius,  furciform  bone,  or  merry- 
thought^ in  birds.  The  coracoid  bone  also  reaches  the  sternum.  The 
eyes  are  very  small,  and  there  is  no  external  condia  to  the  ear.    Two 

gmera  only  are  known.  Echidna  and  OrnUhorhynclwM.     [Echidna; 
BinTHORHTNCHnS.1 

MONCKTROPA  (fiom  ft^ras,  one,  and  rpAwos,  a  turn),  a  genus  of 
Plants  belonging  to  the  natural  order  Erieaeea  and  the  taS»  MciMh 
iropem.  It  is  often  regarded  as  the  type  of  an  order,  Monotropacea. 
It  has  a  4-ff  parted  calyx ;  a  corolla  of  4-5  petals  each,  with  a  hooded 
nectariferous  base ;  8-10  stamens  with  kidney-shaped  1-celled  2-valved 
anthers ;  a  peltate  stigma ;  the  capsule  5-celled,  5-valved«  many-seeded. 
The  species  of  this  genus  are  singular^looking  plants,  found  growing 
at  the  roots  of  trees,  and  destitute  of  the  green  and  bright  colours 
which  characterise  the  other  forms  of  vegetation. 

M.  ffypopUpif  Tdlow  Birds'-Kest,  has  [the  flowers  in  a  drooping 
duster,  lateral  ones  with  8  stamens,  the  terminal  ones  with  10  stamens, 
the  froit  erect,  the  bracts  and  flowers  glabrous  externally.  The  stem 
of  this  plant  attains  a  height  of  6  or  8  inches,  is  succulent,  simple^ 
clothed  with  ovate  scales,  terminating  in  a  short  cluster,  dingy  yellow, 
at  length  turning  nearly  black;  the  flowers  with  large  scaly  bracts. 
It  is  a  native  of  Qreat  Britain.  This,  with  the  other  spedee  of  Month 
tropa,  being  constantly  found  at  the  roots  of  trees,  was  supposed  to  be 
parasitical  upon  them;  recent  researches  have  however  led  to  the 
condusion  that  in  the  case  of  this  species  such  an  opinion  is  erroneous. 
Mr.  Rylands,  in  a  paper  published  in  the  *  Phytologist,'  page  341,  has 
given  the  result  of  a  veiy  accurate  investigation  of  this  subject,  and 
has  proved  that  the  fibrillBd  of  the  roots  of  MonUropa  poaaess  spongioles 
and  take  up  their  nutriment  in  the  same  way  as  other  plants.  Most 
specimens  of  Monotropa,  when  recentiv  dug  up,  present  masses  of  a 
fibrous  substance,  which  adhere  to  weir  fibrils  and  the  roots  of  the 
plant  near  which  they  grow,  bo  dosely,  that  tiiey  were  supposed  to  be 
portions  of  the  roots  of  the  Monotropci.  On  exanuning  this  fibrous  sub- 
stance with  care,  Mr.  Rylands  found  that  in  all  cases  it  consisted  of  a 
spedes  of  byssoid  fungus  which  had  been  developed  upon  the  roots  of 
toe  MonotropOf  having  nd  oiganio  connection  witi^  the  plant  The 
spedes  of  fungus  varied  in  different  specimens,  and  were  found  to 
belong  to  hitherto  undescribed  forms  of  Oiyptogamia.  There  can  be 
little  doubt  that  the  other  spedes  of  Monotropa  are  of  the  same  natura 
ite  Sypopiiyi,  and  that  their  paradtism  is  imaginary.  Some  writers 
have  referred  the  species  here  described,  and  two  others,  to  a  genus 
called  HypopUy$,  This  includes  the  European  species,  whilst  the  old 
genus  Monotropa  embraces  two  AmmcsTi  species,  M  Morwmiana  and 
M.  wMfior<L  The  last  species  have  not  the  mud:y  semi-fragrant  odour 
of  those  bdoDging  to  the  genus  JSypopUyt. 

(Don,  DicMamydMut  PkmU;  Phyioiogitt,  voL  L;  Babington, 
Mawndl  of  BrUuk  Botany,) 

MONOTROPA'CKfi,  Fir-Bapm,  an  a  small  natural  order  of 
Monopetalous  Exogenous  Plants,  said  to  be  paxantiQal  upon  the  roots 
of  pines  and  other  trees,  and  covered  with  brown  scales  instead  of 
leaves.  They  resemble  Orohanehacea,  from  which  they  difiRsr  in  their 
regular  flowers  and  multilooular  ovaiy.  In  natural  daflfliflfationn  they 
are  usually  placed  in  the  ndghbouihood  of  BrieacecBf  on  account  of 
their  flowers  being  monopetalous  with  hypogynous  stamens.  The 
spedes  are  natives  of  Europe,  Asia,  and  Nortn  America  in  cool  places, 
espedally  in  flr-wooda.  There  are  only  dx  genera,  MonotroptB,  Hypo- 
pithyif  Pteroapora,  Scktmntgia,  CoraUophyllum,  and  PkoUama,  The 
spedes  are  about  ten.  Thdr  uses  are  few.  Some  of  them  have  a 
delicate  smell  of  violets  or  pinks.  The  North  American  Indiana  are 
said  to  employ  Pterotpora  Andromedea  as  an  anthelmintic  and  diapho- 
retic.   [MoHOTBOPA.]    (lindley,  VegdabU  Kingdom.) 

MONRADITE,  a  Mineral  belonging  to  the  dlicate  of  magnesia 
series.  It  occurs  masdve.  Cleavage,  one  distinct,  and  another  im- 
perfect. Ck)lour  pale  yellowiab,  verging  on  red.  Pitfdnefs  nearly  that 
of  felspar.  Lustre  vitreous.  Specific  gravity  8'2678.  It  is  found  at 
Beigen  in  Norway.    Its  analysis  by  Erdmann  gives : — 

Silica 5617 

Magnesia 31'68 

Protoxide  of  Iron 8-66 

Water 4-04 

100-40 

MONSTER,  or  MONSTROSITY,  a  term  applied  to  those  indivi- 
duals  amongst  plants  and  animals  which  present  any  irregularity  in 
their  genezal  form  or  the  form  of  the  oigans  of  which  they  an 
composed. 

The  term  Monstrosity  is  often  applied  to  those  anomalies  only  which 
are  apparent  externally,  and  whidi  produce  more  or  leas  deformity; 


but,  in  a  sdentifio  point  of  view,  it  inclndea  eveiy  vatiatioo,  cs^mt 
external  or  internal,  in  any  organ,  from  its  most  general  or  natozal 
conformation ;  and  it  is  in  the  latter  sense  that  we  shall  here  tnat  of  it 

Monsters  were  formerly  re^^rded  as  qwrta  or  prodigisB  of  nature 
and  these  ignorant  notions,  with  respect  to  their  true  ehanoter,  cos- 
tinued  prevalent  among  all  classes  of  people  until  the  commenoenxai 
of  the  last  century,  and  are  even  now  hdd  by  the  uninformed.  By 
the  phydologist  however  the  study  of  the  various  anomalies  of  ocgaoi- 
sation  in  plants,  animals,  and  man  are  now  viewed  as  a  branch  of 
natural  science.  An  accurate  anatomical  examination  of  monatxoeitiea 
and  a  minute  acquaintance  with  embryology  and  struofenie,  hart 
shown  that  the  formation  of  these  different  imperfecst  beings  la 
governed  by  the  same  laws  which  predde  over  the  formation  of  pofeek 
individuals ;  the  only  difference  oeing,  that  the  process  of  develi^ 
ment  in  the  former  cases  has  been  p^erted  or  arrested  or  incnased 
in  its  course  during  the  growth  of  the  embryo  or  germ. 

The  true  nature  of  monstrodties  Is  more  eadly  reoogniaed  in  tits 
vegetable  than  in  the  animal  kingdom.  We  diall  therefore  speak  fiist 
of  monstrous  growths  in  plants.  The  study  of  sndi  growths  is  not  a 
mere  matter  of  curiodty,  as  their  struoturB  tends  to  throw  light  on 
the  true  laws  of  development  amongst  plants.  Although  direct  obser- 
vations are  more  easily  made  on  plants  than  on  animals  for  i^ 
purpose  of  ascertaining  the  facts  of  their  history  during  growth,  it  ii 
neverthdeaa  interesting  to  obtain  a  confirmation  of  these  facta  fron 
the  fbrms  whidi  monsters  asanme,  these  fonns  in  the  majority  of 
cases  bdng  permanent  oonditions  of  the  stagea  of  growth  ihrmigh 
which  plants  pass.  In  these  forms  nature  preaents  us  with  as  it  w«« 
experiments  to  test  the  truth  of  the  general  laws  of  morphology. 

This  subject  can  perhaps  be  best  illustrated  by  r^erence  to  §spml. 
instances.  To  begin  with  the  Leaves.  [Leaf.]  In  the  history  il  the 
normal  development  of  the  leavea^  it  is  found  that  they  *i^  alwaji 
arranged  in  an  alternate  maimer,  one  leaf  above  the  other,  but  suhse- 
quentiy  in  many  plants,  and  even  whole  families,  the  leaves  become 
opposite  or  whorled.  la  the  case  however  of  individuals  it  not  uih 
frequentiy  happens  that  the  leaves  of  oppodte  or  whorled-leaved 
fanulies  of  plants  become  alternate.  Thus  an  instance  ia  recorded  of 
ffippurit  vulgarii  (Mare's-Tail)  whidi  in  its  normal  complete  develop- 
ment has  whorled  leaves,  presenting  its  leaves  arranged  alternately 
in  a  spiral  upon  the  stem.  (Lankester  in  the  'Report  of  British 
Assodation,'  18th  meeting,  p.  85.) 

In  the  conversion  of  the  leaf-bud  into  the  flower,  one  of  the  earliest 
dianges  that  takes  place  is  the  conversion  of  the  leaves  into  the  organs 
called  Bracts.  [Braotb.]  Instances  are  very  often  seen  of  monstrous 
forms  of  plants  in  which  the  leaves  are  not  converted  into  bracts  bat 
retain  their  leaf-like  character.  This  frequentiy  occurs  in  the  spedes 
of  Planiago,  giving  the  inflorasoence  a  singularly  different  character  to 
that  which  occurs  under  normal  circumstances. 

The  leaf-bud  is  always  seated  in  the  axil  of  the  l^al^  but  in  the  case 
of  the  bracts  forming  uie  involucre  of  the  OompoHtcs  ndther  leaf-buds 
or  flower-buds  are  seated  in  their  axils ;  but  in  the  case  of  the  monstrooa 
variety  of  the  common  daisy  [Belub],  known  bv  the  name  of  Hen 
and  Chickens,  flower-buds  are  developed  in  the  axils  of  iihe  bracta. 

Next  after  the  bracts  the  Sepals  are  formed  in  the  flower-bod 
[Oaltx.]  It  not  imfrequentiy  happens  that  during  the  growth  of 
cultivated  plsQts,  the  sepals  are  found  assuming  the  appearanee 
of  leaves.  This  is  espedaUy  the  case  with  the  cultivated  roses.  Thk 
tendency  to  recur  to  the  condition  of  the  leaf  ia  sometimes  a  normd 
tendency  of  plants.  Thus,  in  the  case  of  CalyeophyUmM  StaaUeyanvm, 
one  of  the  sepals  after  the  corolla  drops  off  begins  to  grow  into  a 
beautifully  rose-coloured  lea£  Other  instances  of  thia  lund  are  seen 
in  the  order  CinchonaeecB,  In  plants  with  inferior  fruits  [Faurr]  the 
germen  seems  to  contract  an  adhedon  with  the  lower  part  of  the 
sepals  which  thus  produces  the  peculiar  character  of  these  froi ts^  soch 
as  the  gooseberry,  the  ounant,  the  apple,  and  the  pear.  In  these 
fruits  it  is  not  uncommon  to  find  amongst  them  leaves  growing  from 
the  surface  of  the  fruity  indicating  the  tendency  of  this  sepallary  part 
of  the  fruit  to  assume  the  condition  of  the  leaf  The  most  remarkable 
example  of  this  tendency  of  the  sepal  to  assume  the  condition  of  the 
leaf  has  been  observed  in  the  Gtoat^s-Beard  (Tragopogon  pnttauit)^  in. 
which  the  pappus  surrounding  the  minute  flower  whidi  represents 
the  calyx  has  been  found  to  have  assumed  the  character  of  the  leaf. 

It  frequently  happens  where  one  of  the  parts  of  «  flower  have  a 
tendency  to  relapse  to  the  foliar  condition,  that  the  whole  of  them 
partake  of  thia  character.  Thus  Mr.  Austen  has  recorded  very  accu- 
ratelv  the  changes  observed  in  a  monstrous  form  of  the  White  Clow 
{TrifoUum  rq^au).  The  following  changes  were  obsttred  in  his 
specimens : — 

"  1.  Calyx. — The  calyx-teeth  often  rise  into  single  leaves,  but  when 
compoimd  leaves  are  formed  the  dlvidon  seems  to  be  as  foUowa  :  the 
two  large  equal  teeth,  which  are  opposite  the  vexillum,  form  one 
serrate  leaf,  and  another  leaf  ia  formed  from  the  three  reaainisg 
teeth. 

*'  2.  Corolla. — The  part  which  here  most  frequentiy*  reverts  to  a  leaf 
ia  the  vexillum,  and  this  is  a  perfect  ona  Of  these  leaflets,  the  she 
are  often  seen  forming  simple  leaves^  as  also  the  carina;  bat  their 
perfect  union  into  a  ternate  leaf  is  less  common. 

"8.  Stamens. — ^Whatever  changes  the  flower  may  exhibit,  these 
organs  are  always  in  a  state  to  be  recognised,  and  weir  reverdon  to 
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leayoB  less  frequent  than  in  any  other  part;  k>  that  there  iB  more 
difficulty  in  determming  the  number  of  feayee  which  go  to  form  this 
portion.  As  two  temate  leaves  form  the  calyx  and  corolla,  it  might 
be  supposed  that  the  atamens  were  constructed  out  of  the  same  number. 
The  ngures  represent  cases  of  a  stamen  reverting  to  a  leaf  with  a  true 
stamen  attached  to  its  stalk  on  either  side ;  the  single  anterior  stamen, 
where  it  rerertSp  seenui  always  disposed  to  form  more  than  a  simple 
leaf;  and  it  is  therefore  proroble  that  the  ten  stamens  (9+1)  may  be 
formed  out  of  four  sets  of  temate  leaves. 

*'  4.  Pod. — From  the  well-known  character  of  the  pod  and  pistil  in 
LeffuminotcB,  it  might  be  expected  that  instances  of  reversion  to  leaf 
would  be  most  frequent  in  tius  part  of  the  flower ;  and  a  series  might 
easily  have  been  produced  which  would  have  represented  it  in  every 
stage  of  passage ;  some  of  these  were  given.  From  these  it  would 
appear  that  the  pod  is  not  formed  of  a  whole  compound  leaf,  as  either 
two  scales,  or  two  abortive  leaves,  are  constantly  to  be  seen  at  the  base 
of  the  imperfect  pod  on  either  side;  the  pod  is  therefore  usually  formed 
out  of  the  middle  leaflet  In  one  flower-head  however  each  division 
of  the  pistil-leaf  had  become  a  pod,  with  a  distinct  stem  and  the  ovules 
inwards. 

*'  Ovules  seem  to  be  produced  only  when  junction  of  the  edges  of 
the  pistil-leaf  takes  place ;  in  other  cases  leaflets  are  produced  in  the 
place  of  ovulea 

"In  cases  where  every  other  part  of  the  floral  series  has  been  regu- 
larly developed,  the  Pistil  occasionally  will  take  the  form  of  a  perfect 
temate  leaf,  and  then  the  axis  of  the  plant  is  continued  through  the 
flower."    (Austen, '  British  Association  Beport^'  19th  meeting.) 

Mr.  Austen  has  likewise  recorded  in  the  same  place  an  instance  in 
which  the  staminiferous  flowers  of  the  Common  Maize  (Zea  if  at*) 
were  converted  into  pistils.  In  this  case  we  have  an  instance  of  the 
tendency  of  an  organ  not  to  relapse  to  a  lower  type,  but  to  assume  a 
higher  type  of  development. 

It  is  very  frej^uentW  the  case  that  stamens  relapse  to  the  condition 
of  petals.  This  is  the  case  with  most  of  the  double  flowers  of  our 
gardens :  and  in  the  case  of  the  rose,  the  pssony,  the  bachelor^s-buttons, 
and  others,  the  anthers  may  often  be  found  tipping  the  petaloid  bodies 
in  the  centre  of  the  flower.  This  is  seen  as  a  normal  condition  in  the 
water-lily. 

The  recurrence  of  the  pistil  to  the  form  of  the  stamen  and  corolla 
is  not  so  frequent,  as  its  Ai«iimifig  the  form  of  the  leafl  In  the  double 
cherry  of  our  gardens  this  condition  of  the  pistil  is  frequentiy  pre- 
sented. It  is  this  same  tendency  which  is  seen  in  monstrous  oranges, 
in  which  this  fruit  is  split  up  into  the  same  number  of  parts  as  it 
possesses  carpellary  leaves,    [fxowss.] 

The  most  central  organ  of  the  plant  is  the  Seed,  and  its  develop- 
ment is  the  great  object  of  the  production  of  the  flower.  In  the  seed 
is  the  young  plant.  The  seed  is  however  but  a  changed  bud,  and 
during^  the  process  of  its  development  it  sometimes  recurs  to  the 
condition  of  the  leaf-bud,  and  produces  instead  of  an  embryo  a 
branch. 

These  instances  will  be  sufficient  to  show  how  instmctive  the  study 
of  vegetable  monstrosities  really  is.  Many  such  have  been  recorded, 
and  one  of  the  best  resum^  of  the  whole  subject  will  be  found  in 
Moquin  Tandon's  '  Teratologic  Yegetale.'    [Mxtamobphosis.1 

We  now  turn  to  the  monstrosities  observed  in  the  Animal  kingdom. 
These  have  not  been  studied  so  accurately  amongst  the  lower  animals 
as  to  afford  any  important  result  The  investigation  however  of 
monsters  amongst  the  invertebrate  animals  lead  to  the  same  general 
conclusions  as  that  derived  from  the  study  of  the  same  forms  in 
plants.  It  is  upon  the  monstrous  forms  of  tiie  hunun  being  that  we 
nnd  the  greatest  attention  has  been  bestowed,  and  we  now  proceed  to 
give  some  account  of  these. 

In  consequence  of  the  immense  number  and  variety  of  forms  of 
monstrosity  amongst  animals  (there  being  scarcely  any  part  in  any 
species  of  animal  which  has  not  beea  observed  to  depart  from  its 
usual  form  and  stmcture),  it  becomes  absolutely  necessary  to  arrange 
them  according  to  some  systenL  Though  the  necessity  of  a  classifi- 
cation is  generally  admitted,  authors  greatiy  difier  in  the  methods 
which  they  have  adopted ;  some  basing  their  arrangements  upon  the 
forms  or  peculiarities  of  the  monsters  themselves,  and  others  upon 
the  theoretical  ideas  which  they  may  hold  concerning  the  causes  which 
produce  them.  The  system  most  generally  followed  is  that  which 
was  proposed  by  Buflbn,  and  whi<£  has  been  adopted  with  some 
modifications  by  Blumenbach  and  Meckel  Buflbn  formed  three 
classes  :  in  the  first  he  included  all  those  cases  in  which  the  parts  of 
the  body  are  increased  in  number,  constituting  monsters  by  excess ; 
the  second  contained  those  beings  in  whom  fewer  than  the  usual 
number  of  organs  are  met  with,  or  monsters  by  default ;  and  in  the 
third  he  placed  the  various  irregularities  in  size,  relative  situation,  and 
stmcture  of  parte,  which  so  omn  occur.  The  classification  proposed 
by  Meckel  {*  De  Duplic.  Monst  Comment,*  p.  2)  differs  from  that  of 
Buflbn  in  tiie  addition  of  a  fourth  dass,  induding  the  different  forms 
of  hermaphrodism  only.  The  simplest  daasification,  being  that  which 
excludes  all  theory  as  to  their  causes,  is  to  distribute  them  according 
to  some  simple  and  obvious  characters,  either  depending  on  the  degree 
of  unnatural  change,  or  the  region  or  system  of  organs  affected ;  and 
such  is  tiio  kind  of  classification  which  we  shall  adopt  in  the  present 
artida 


Animal  monsters  may  be  first  divided  into  Simple  and  Componndi 
the  first  of  which  only  contain  the  elements  of  a  single  indiyidua], 
while  in  compound  monsters  the  constituent  parts  of  two  or  more 
beings  are  united.  Simple  monsters  may  be  again  distributed  into 
three  dasses,  which,  though  not  all  distinguished  firom  each  other  by 
any  precise  characters,  are  yet  suffidently  distinct  for  purposes  of 
arrangement 

In  the  first  of  these  classes  may  be  included  those  congenital 
varieties  of  conformation  which  are  simple  and  uncomplicated,  only 
afTeoting  one  organ  or  system  of  organs,  and  in  most  cases  not  inter- 
fering greatly  with  the  performance  of  any  vital  function. 

The  second  class,  on  the  contrary,  contains  all  those  cases  in  which 
the  degree  of  malformation  is  so  extensive  as  to  produce  great  sdtera- 
tion  in  the  anatomical  and  physiological  relations  of  organs,  as  well 
as,  in  most  cases,  serious  external  deformity  and  disturbance  of  the 
vital  processes.  M.  Isidore  Qeofi&oy  St  Hilaire  ('Hist  des  Anomalies,' 
torn.  L,  p.  79)  is  of  opinion  that  the  term  Monster  should  be  confined 
to  these  more  complex  cases,  and  thinks  that  dl  the  other  kinds  of 
malformation,  with  the  exception  of  the  compound  monsters,  should 
be  simply  denominated  anomalies;  but  this  distinction  is  arbitrary 
and  inconvenient;  indeed,  in  dividing  this  dass  from  the  previous  one 
it  is  exceedingly  difficult  to  say  where  one  begins  and  the  other  leaves 
oif;  and,  oonsequentiy,  to  know  in  which  of  them  to  airange  many 
oases. 

The  third  olsss  may  be  very  dearly  defined,  for  all  the  malfor- 
mations which  it  indudes  affect  one  system  of  otgsns,  namdy,  those 
of  generation.  The  monsters  in  this  group  are  denominated  herma- 
phrodites, the  sex  being  imperfectly  developed,  and  both  sexes,  or 
some  of  their  diaracters,  being  present  in  one  in<Uvid«aL 

An  immense  number  and  variety  of  anomalies  are  induded  in  the 
first  dass,  which  may  be  again  subdivided  into  orders,  according  to 
whether  the  malformation  affects  the  siae,  form,  or  structure  of  organs, 
or  produces  an  alteration  in  the  mode  of  arrangement  and  connection, 
or  even  in  the  number  of  parts.  It  is  often  fotmd  however  that  two  or 
more  of  these  varieties  of  malformation  exist  together  in  the  same 
monster;  thus  in  cretins  and  idiots,  both  the  sise  and  form  of  the 
skull  and  brain  are  frequentiy  dtered ;  and  in  dub-foot  we  flnd  a 
great  change  both  in  the  form,  structure,  and  position  (or  arrange- 
ment) of  the  affected  limb.  Simple  dterations  in  the  sise  or  form 
of  parts  are  so  common  that  no  other  examples  of  them  need  be 
adduced,  but  some  very  interesting  changes  in  the  intimate  stmcture 
of  the  tissues  of  the  body  have  been  met  with ;  and  partioularl  v  that 
peculiar  absence  of  the  colouring  matter  of  the  ddn  which  charao- 
tenses  the  state  celled  albinism.  A  description  of  this  curious 
anomsly  has  been  given  in  the  artide  Albiko,  and  we  shall  only  here 
state  that  its  origin  must  be  accounted  for  by  simple  arrest  of  the 
process  of  development  M.  I.  Gfecffroy  St  mlaire  says  ('Hist  des 
Anom.,'  tom.  L  p.  819), "  The  pigment,"  or  colouring  matter  of  the  skin, 
"  is  wanting  in  the  fcstus  up  to  a  very  advanced  period  of  intra-uterine 
life,  and  even  in  black  or  dark  people  the  integument  remains,  for  some 
time  after  birth,  of  the  same  colour  as  in  the  children  of  fidr  men. 
We  can  easily  conceive  therefore  that  the  skin  mav  stop  in  tiie  series 
of  its  stages  of  development,  before  the  period  wnen,  in  the  natural 
order  of  formation,  the  pigment  is  deposited  in  the  mucous  layer,  and 
consequently  it  will  renudn  uncoloured.  The  colouring  matter  of  the 
skin  and  hairs,  the  iris  and  the  choroid,  may  thus  be  defident  in  an 
individual  (independently  of  any  pathological  alteration),  in  the  same 
manner  as  any  organ  or  part  of  an  organ  may  be  wanting  from  arrest 
of  development  If  soy  doubts  rexnain  regarding  this  explanation 
they  are  removed  by  the  dreumstsnoe  that  Ihe  absence  of  pigment  is 
not  the  only  condition  of  foetal  life  whidi  is  preserved  in  albimsmu 
We  know  that  the  fcstus,  during  the  latter  part  of  pregnancy,  has  the 
ddn  covered  with  down;  and  this  down  is  freaoen^  preserved  in 
albinos,  particularly  in  those  which  are  met  wim  on  the  isthmus  of 
Panama^  Lastly,  the  persistence  of  the  membrana  pupilluis  in  some 
of  these  cases  beyond  the  ordinary  term  of  its  existence,  is  another 
equally  evident  proof  of  arrest  of  devdopment'* 

Many  curious  anomalies  in  the  podtion  and  connection  of  parts  have 
been  met  with,  and  it  has  been  observed  that  organs  are  subject  to 
changes  of  podtion  in  proportion  as  they  are  loosely  connected  with 
the  surrounding  parts  at  ah  early  period  of  devdopment  The  walls 
of  the  thoradc  and  abdominal  cavities  are  thus  much  less  subject  to 
alteratiotu^  in  the  position  of  their  component  parts  than  the  organs 
which  are  loosely  contained  within  theuL  The  viscera  have  been 
found  removed  warn  one  part  of  their  natural  cavity  to  another,  or 
transported  into  a  neighbouring  cavity,  as  from  the  abdomen  to  the 
chest ;  and  some  of  the  organs  may  protrude  eitemally,  when  the 
malformation  receives  the  name  of  a  congenital  hernia.  But  of  all 
these  anomalies  the  most  curious  is  that  in  which  the  viscera  are 
generally  inverted,  all  the  tiioracic  and  abdomind  organs  presenting 
exactiy  an  oppodte  arrangement  to  that  which  constitutes  their 
natural  state ;  the  liver,  oscum,  three-lobed  lung,  and  aU  those  parts 
usually  found  on  the  right  dde  being  transposed  to  the  left ;  while 
the  heart,  spleen,  ngmoid  flexure  of  the  colon,  ftc.,  are  found  on  the 
right  It  is  the  peculiar  characteristic  of  this  monstrosity,  that  though 
the  actud  dtuation  of  the  viscera  is  changed,  their  relative  dtuation 
and  connections  ars  preserved  as  in  the  naturd  state ;  and  oonsequentiy 
their  diflbrsnt  fonetio&s  are  not  in  any  way  disturbed.  In  most^  if  not 
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all,  of  those  indiTiduolfl  in  whom  this  transposition  of  oigam  has  been 
observed,  the  existence  of  the  anomaly  has  not  even  been  suspected 
during  life,  which,  as  in  the  celebrated  case  communicated  by  M^ry 
to  the  Academy  of  Sciences  (of  an  invalid  soldier,  aged  72),  may  be 
prolonged  to  its  ordinary  term.  The  causes  of  this  malformation  are 
exceedingly  obscure,  but  it  seems  probable  that  general  change  of 
position  of  all  the  Tiscera  depends  on  some  original  alteration  in  the 
situation  of  one  important  organ,  as  the  heart  or  liver;  for  we  know 
that  many  ozgana  are  connected  by  their  functions,  or  by  the  medium 
of  large  bloodvessels,  in  such  a  manner  as  to  acquire  a  certain  relative 
situation  to  each  other,  which  also  becomes  necessary  to  preserve  the 
ffeneral  shape  of  the  animaL  Accordingly  we  find  that  when  any 
miportant  viscus  is  changed  in  its  situation  other  viscera  are  affected 
in  a  similar  manner.  In  the  earlier  periods  of  the  evolution  of  the 
fcatus,  several  of  those  oigans  which  afterwards  incUne  to  one  side  are 
naturally  placed  in  the  centre  of  the  body,  or  in  the  median  line :  this 
is  the  case  with  both  the  heart  and  the  liver.  The  knowledge  of  this 
fact  enables  us  to  xmderstand  more  readily  how  these  parts  may  at  a 
subsequent  period  incline  to  the  opposite  side  to  that  on  which  they 
are  usually  found ;  though  we  are  imable  to  explain  the  mode  in 
which  they  change  the  direction  of  all  the  other  abdominal  and 
thoracic  viscera. 

Together  with  the  alterations  of  connection,  we  must  place  those 
cases  in  which,  finom  arrest  of  development^  different  organs,  naturally 
entire,  are  apparently  divided  into  two  or  more  portions,  as  in  Habb- 
LiP  and  spina  bifida.  The  latter  of  these  malformations  consists  in 
i  division  or  fissure  of  the  posterior  part  of  the  rings  of  the  vertebras, 
either  in  one  region  of  the  back  (as  is  most  conmion)  or  throughout 
the  whole  spine.  The  mode  in  which  the  production  of  these  and 
many  other  anomaUes  of  the  same  nature  can  be  explained  by  arrest 
of  development^  is  by  a  knowledge  of  the  method  by  which  parts  are 
formed.  It  has  been  observed  in  some  oigans  (and  the  same  thing  is 
supposed  by  analogy  to  take  place  in  almost  all),  that  the  growth  goes 
on  from  the  circtunference  towards  the  centre,  and  that  the  lateral 
parts  of  any  single  organ  are  developed  before  the  central  parts,  and 
thus,  at  an  early  period  of  festal  life,  hare-lip  and  spinal  fissure  are 
natural  conditions  of  the  embryo.  If  the  process  of  development 
becomes  arrested  by  any  accidental  cause  these  states  will  become 
permanent,  and  the  child  will  be  malformed. 

'  We  have  shown  that  arrest  of  development  may  produce  unnatural 
separation  of  parts,  and  it  may  also  occasion  the  closure  or  connection 
of  parts  naturally  open  or  separate.  Thus  we  frequently  meet  with 
deficiency  of  one  or  more  of  the  orifices  which  open  on  the  sur&ce 
of  the  body,  and  particularly  of  the  anu&  In  this  case  the  intestinal 
canal  may  be  nerfect^  and  its  orifice  only  closed  by  a  membranous 
fold,  or  it  may  be  very  incomplete,  and  terminate  in  a  oul-de-sao  at  a 
greater  or  less  distance  from  the  situation  of  its  natural  outlets  This 
anomaly  is  easily  explained  by  the  mode  of  formation  of  the 
alimentarr  canal,  whicn  is  origiiuJly  a  prolongation  of  the  intestinal 
vesicle,  which  gives  rise  in  one  direction  to  ue  stomach  and  upper 
pturt  of  the  digestive  tube,  and  iu  the  opposite  direction  to  the  infe- 
rior or  descending  part  of  the  intestines.  The  formation  of  either  of 
these  portions  may  be  arrested  in  any  part  of  its  course  (the  canal 
terminating  in  a  blind  extremity),  though  the  large  intestines,  as  the 
colon  or  rectum,  are  most  commonly  the  seat  of  this  anomaly,  which, 
on  account  of  the  serious  interference  which  it  occasions  in  the  funo- 
tions  of  nutrition,  speedily  destroys  the  life  of  the  child,  unless  it  can 
be  removed  by  surgical  art 

Monsters  sometimes  present  irregularities  in  the  number  of  parts 
which  they  possess,  being  either  furnished  withsupemumeraiy  organs 
or  exhibiting  some  deficiency.  An  order  of  monsters  thus  composed 
of  deviations  from  the  natural  number  of  parts  seems  to  be  clearly 
distinguished  from  all  others;  but  if  we  carefully  examine  the  dif- 
ftfrent  cases  which  it  comprises,  we  shall  find  that  a  great  many  of 
them  may  be  arranged  together  with  cases  belonging  to  other  orders 
of  monstrosity,  being  in  fact  referrible  to  some  alterations  of  volume 
or  change  of  connection  in  the  affected  parts.  Thus  when  an  oxgan 
is  apparently  deficient  it  is  often  possible  to  detect  the  rudiments  of 
it  by  a  careful  dissection,  and  therefore,  though  much  diminished  in 
size,  it  still  exista.  In  Uie  same  manner  when  supernumerary  parts 
are  added  to  any  oigan,  anatomical  examination  will  sometimes  show 
that  there  is  no  real  formation  of  new  parts,  but  only  an  increased 
dsvelopment  of  those  structures  which  commonly  remain  in  a  rudi- 
montaiy  states  In  many  cases  also  the  deficiency  or  addition  of  oigans, 
as  supernumerary  fingers  or  toes,  and  vice  versft,  may  be  explained 
by  the  complete  division  of  one  part  into  two,  or  the  intimate  union 
of  two  or  more  parts. 

The  development  of  supernumerary  mammas  is  one  of  the  most 
frequent  anomalies  of  tliis  kind  which  occur  in  the  human  subject. 
There  is  commonly  only  the  addition  of  one  extra  gland  in  these 
cases,  making  three  breasts,  but  both  four  and  five  have  been  occasion- 
ally seen.  When  four  exist  they  are  generally  arranged  symmetrically 
two  on  each  side  of  the  chest.  When  three  or  five  are  present,  the 
odd  one  may  be  placed  laterally  beneath  one  of  the  others  or  in  the 
median  line  :  when  iu  the  latter  situation,  it  has  been  remarked  that 
it  U  getemlly  small  and  rudimentary,  which  may  be  owing  to  the 
mode  of  distribution  of  the  mammary  arteries  which  run  parallel 
down  the  sides  of  the  chest    A  very  remarkable  but  ran  aaomaly  in 


man  is  the  existence  of  a  mamma  in  the  inguinal  r^gkm;  <mm  or  t«» 
authentic  oases  of  this  kind  are  recorded.  ('  Journal  Qen.  de  lUdS- 
cine,'  tom.  a,  p.  67.)  The  only  theory  which  ezplaans  these 
anomalies  is  that  which  Qeofiroy  St  Hilaire  has  denominated  tbe 
**  law  of  unity  of  organic  composition."  This  naturalist  sapposes  t^t 
the  whole  animal  kingdom  is  formed  upon  a  common  type,  tiie  orgasi 
of  different  animals  in  the  earliest  states  of  the  embryo  being  sll 
similar,  but  during  their  development  assuming  differeiit  fomu  is 
different  animals ;  some  parts  being  highly  developed  in  ona  species 
and  remaining  in  a  rudimentary  state  in  others.  Ala&oat  all  t£e 
Mammalia  have  several  mammary  glands  disposed  in  tvro  pacalkl 
series ;  and  though  two  are  only  naturally  developed  in  man,  yet  ve 
may  suppose  that  the  elements  of  others  have  existed  mt  an  eark 
period,  which  become  developed  in  these  anomalous  oaaea  by  ei«ea 
or  irr^g^ularity  of  the  formative  process.  The  bones,  miuclas,  veed^ 
viscera,  and  other  oigans,  have  sii  been  freonently  observed  to  presest 
alterations  in  the  number  of  their  parts.  Many  cases  are  related  bf 
autiiors  of  an  increase  or  diminution  in  the  number  of  the  cavities  cf 
the  heart ;  three  ventricles  have  been  met  with  (Chemineau,  '  EjsL  ds 
I'Acad.  des  Sciences,'  1699) ;  absence  of  both  the  auiidles  has  bees 
observed  (Tu^er,  'Journal  Qen.  de  M^^cine,'  tom.  xorL);  and  maaj 
anatomists  have  described  hearts  which  were  furnished  vrith  only  & 
single  auricle  and  ventricle,  as  in  fishes :  cases  are  even  related  is. 
which  two  distinct  hearts  have  been  found  in  the  same  individual,  hot 
their  authenticity  must  be  doubted.  An  unnatural  number  of  teetk 
has  often  been  observed.  Arnold  ('  Obs.  Physic  Media,'  p.  69)  mentioa 
a  case  in  which  there  existed  8  incisor,  4  canine,  and  24  molar  tee^ 
in  each  jaw— making  together  72.  The  truth  of  this  oaae  may  veH 
be  suspected,  though  many  instances  of  the  presence  of  aereiral  super- 
numerary teeth  have,  been  recorded  by  pther  authors. 

The  second  daas  of  simple  monsters,  comprising  the  Tmrions  fonoi 
of  extensive  malformation,  contains  an  immense  number  of  dxffemt 
oasea  Some  monsters,  though  greatly  altered  both  in  form  and 
structure,  are  yet  capable  of  living  for  a  considerable  time  after  haiih; 
others,  on  the  contrary,  are  entirely  destitute  of  the  power  of  support- 
ing an  independent  vitality,  and  may  be  so  imperfectly  formed  that 
the  symmetry  of  the  body  is  lost,  and  nothing  remains  bat  an  irr^gokr 
shapeless  masa  Malformation  often  affects  only  one  region  of  ths 
body  in  monsters,  the  other  parts  remaining  comparatively  natural : 
thus  the  limbs  are  frequently  veiy  much  altered  in  stracture  and 
appearance,  and  may  be  even  entiray  deficient,  in  cases  where  tiis 
head  and  trunk  preserve  almost  their  regular  foim.'  Monsters  have 
been  seen  in  whom  the  hands  or  feet  were  alone  developed  and  inserted 
immediately  upon  the  trmJc.  From  a  fancied  resemblance  between 
the-  state  of  the  limbs  in  these  monsters  and  their  natnral  stats 
in  the  Seal  and  other  amphibious  animals,  the  name  Phoeomda 
has  been  applied  to  them.  M.  Dum4ril  ('  Bull  de  la  Soc  Philoma- 
thique,'  tom.  iil,  art  xL)  has  described  a  man  who  was  affected 
with  this  anomaly,  and  who  died  in  Paris  about  the  year  1800,  at 
the  age  of  62.  His  body  was  carefully  examined  after  death,  when 
all  four  Umbs  were  found  alike  deficient :  the  two  davides  were  voy 
short  and  thick ;  the  humeri  and  bones  of  the  fore  arm  did  not  exist 
at  all,  but  the  hands  were  articulated  by  tiie  bones  of  the  wzist  imme- 
diately to  the  scapula.  In  the  abdomiiial  limbs  the  head  of  the  femor 
and  the  trochanters  were  found  on  both  sides,  and  a  rudimentary  tibia 
existed  which  was  articulated  with  the  foot  but  had  no  oonneetica 
with  the  short  thigh-bona  The  hands  and  feet  have  sometimaB  best 
found  wanting  in  cases  where  the  whole  or  part  of  the  arms  amd  legi 
were  developed,  which  terminated  in  a  rounded  extremity  or  stamp; 
and  lastiy,  one  or  more  of  the  limbs  in  man  and  different  •"'"^* 
have  been  found  entirely  deficient  In  another  family  of  monsters, 
denominated  Symde$,  or  Sirens,  the  two  thoracic  or  aboominal  limbs 
are  fused  together  into  a  single  member :  thus  the  two  legs  have  been 
seen  united  into  one,  and  furnished  with  either  a  double  or  single  foot, 
or  terminating  in  a  point  or  stump.  These  monsters  are  general^ 
malformed  in  some  other  respects^  and  mostiy  die  soon  after  birth. 

The  trunk  may  be  the  principal  seat  of  malformation,  while  the 
head  and  limbs  only  slightly  participate  in  it  In  monsters  of  this 
kind  eventration  has  generally  been  found,  aooompanied  with  other 
anomalies.  Eventration  consists  in  imperfect  development  of  the 
waUs  of  the  abdomen,  and  conaequentiy  protrusion  of  the  greater 
part  of  the  viscera,  which  form  a  large  tumour  in  front  of  the  abdo* 
men,  which  is  only  covered  by  a  thin  and  delicate  membrane, 
couaiating  of  the  dilated  base  of  the  umbilical  cord.  This  anomaly 
may  be  solely  confined  to  the  abdomen,  or  it  may  also  implicate  the 
thoracic  viscera :  thus  if  the  eventration  occupies  the  upper  part  of 
the  abdomen,  the  s^mum  may  be  divided  by  a  fissure,  or  may  even 
be  completely  wanting,  so  that  hernial  displacement  of  the  heart  vrill 
take  place.  Where  the  sternum  and  chest  are  implicated,  the  dia- 
phragm is  also  imperfect,  being  parUy  wanting  or  divided  (I.  Qeofil 
St  Hilaire, '  Hist  des  Anom.,'  t  xi,  p.  283.)  When  the  eventration 
occupies  the  inferior  r^ions  of  the  abdomen,  the  urinary  and  genital 
oigans  are  often  imperfectiy  developed,  as  well  as  in  some  cases  one 
or  both  of  the  abdominal  limbs. 

Extroversion  of  the  bladder  is  one  of  the  best  known  anomalies  of 
this  dasa  In  this  malformation  there  is  both  displacement  and 
imperfect  development  of  the  bladder  itself,  as  well  as  of  part  of  the 
walls  of  the  abdomeni  the  fh>nt  wall  of  the  bladder  is  daficient,  and 
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the  mucotui  membrane  of  its  posterior  side  is  retrovertedi  forming  a 
sofli^  red,  projecting  tumour  above  the  eymphyais  pubis.  On  the 
surface  of  this  tumour,  towards  the  lower  part,  two  apertures  may  be 
obseryed,  from  which  the  urine  is  constantly  trickling :  these  are  the 
orifices  of  the  ureters.  Extroversion  of  the  bladder  does  not  seriously 
impede  the  performance  of  any  of  the  vital  functions,  and  therefore 
is  not  incompatible  with  prolonged  life ;  but  the  more  complicated 
forms  of  eventration  are  necessarily  fatal 

la  both  the  preceding  families  of  monsters  the  head  is  slightly  if  at 
all  deformed ;  but  many  instances  have  been  met  with  in  which  the 
bead  and  face  are  the  parts  most  extensively  altered,  though  it  has 
been  observed,  that  whenever  serious  malformation  .of  the  cerebral 
organs  takes  place,  some  other  parts  of  the  body  participate  in  the 
anomaly.  The  brain  has  often  been  found  imperfectly  developed,  and 
situated  wholly  or  partly  without  the  cranial  cavity,  the  walls  of  which 
were  incomplete.  In  these  monsters,  which  have  been  named  Exen- 
cephcUi,  the  brain  may  protrude  through  an  opening  in  the  posterior 
or  occipital  region  of  the  skull,  or  in  the  anterior  or  frontal  region. 
This  hernial  (Replacement  of  the  brain  is  often  complicated  with  even- 
tration or  spinal  fissure.  The  brain  in  some  cases  has  been  found 
entirely  deficient,  and  the  vault  of  the  cranium  absent,  a  bright  red- 
coloured  tumour,  composed  entirely  of  vessels,  lying  on  the  base  of 
the  skull,  and  partly  occupying  the  place  of  the  brain  :  in  a  few  mon- 
sters of  this  kind  the  vertebnd  canal  has  been  seen  widely  open,  and 
the  spinal  marrow  also  deficient^  the  vascular  tumour  sometimes 
existing  and  sometimes  not 

The  face  in  some  monsters  is  the  principal  seat  of  anomaly,  and  no 
form  of  monstrosity  has  attracted  more  attention  than  that  denomi- 
nated Cyclopia,  in  which,  from  atrophy  of  the  nasal  organs,  the  eyes 
approach  and  imite  in  the  median  line.    In  some  of  these  beings, 
which  have  also  been  called  Cyclocephali  by  Gfeofiroy  St.  Hilaire,  the 
two  eyes  are  placed  very  close  together,  but  still  remain  distinct,  the 
bony  parts  of  the  nose  being  entirely  atrophied,  but  the  soft  and 
tegumentary  parts  remaining  in  the  form  of  a  probosds,  or  trunk, 
situated  above  the  orbits,  which,  though  closely  in  contact,  are  not 
blended  together.    In  others  only  one  orbital  cavity  has  been  found, 
containiog  a  double  eye,  the  component  parts  of  which  are  sometimes 
so  blended  together,  that  only  a  few  traces  of  duplicity  remain ;  thus 
the  cornea,  pupil,  and  crystalline  lens  have  been  found  quite  single  in 
these  cases.    (St.  Hilaire,  'Histoire,'    &c.,  t.  a,  p.  S87.)    None  of 
these  single-eyed  monsters  have  ever  been  known  to  live  for  more 
than  an  hour  or  two  after  birth,  and  their  speedy  death  must  be 
accounted  for  by  the  imperfect  state  of  the  brain,  which  constantly 
accompanies  this  anomaly.    Malformation  of  the  head  is  sometimes 
carried  to  such  an  extenl^  that  the  natural  structure  becomes  com- 
pletely lost,  and  a  mere  shapeless  mass  remains ;  and  lastly,  in  those 
monsters  to  whom  the  denomination  of  Acephalop«  is  correctly  and 
should  be  exclusively  applied,  the  head  is  entirely   deficient,^  no 
external  vestiges  of  it  remaining.    In  these  very  Imperfect  beings 
other  parts  of  the  body  always  participate  in  the  malformation ;  the 
symmetry  of  the  form  is  lost,  one  or  both  of  the  superior  extrecities 
are  generally  deficient,  and  many  of  thcr  thoracic  and  rtbdominal 
viscera  wanting :  the  heart  and  lungs  have  beea  found  absent  in  most 
cases ;  and  some  writers  have  remarked  that  the  hea<^  is  never  found 
in  acephalous  foetuses,  but  the  testimony  of  many  observsL's  has 

5 roved  that  this  is  incorrect  (St  Hilaire,  'Histoire,'  tom.  IL,  p.  507.) 
L  Serres  has  related  a  curious  case  ('  Bull  de  la  Boo,  M^  d'Emula- 
tioD,'  Sept,  1821),  in  which  an  acephalous  foetus  was  furnished  with  a 
simple  tubular  heart  reaembliog  the  dorsal  vessel  of  insects,  into 
which  the  principal  vasciUar  trunks  opened.  This  case  is  peculiarly 
interesting,  since  we  know  by  the  researches  of  embiyology  that  the 
heart  first  appears  in  the  embryo  in  the  shape  of  a  long  tubular  pouch, 
which  ordinarily  transient  state  had  doubtless  become  permanent  in 
the  above  moni^r  by  arrest  of  the  proceed  of  development 

Some  of  the  in-egular  shapeless  masses  generally  called  moles,  con- 
sisting of  different  organic  parts,  as  teeth,  bones,  hair,  skia,  &c., 
which  are  occasionally  found  in  the  uterus  or  ovaries,  must  be  con- 
sidered as  the  imperfect  products  of  conception,  and  therefore  arranged 
among  single  monstera  But  we  must  distiaguish  these  cases  from 
others  which  often  very  closely  resemble  them,  in  which  tumours  of 
a  similar  kind  have  been  found  in  the  ovaries  of  vizgins,  and  even  of 
girls  before  puberty,  the  occurrence  of  which  must  be  explained  in 
quite  a  different  manner,  either  by  the  action  of  some  morbid  process 
in  the  system,  or  by  the  theory  of  monstrosity  by  inclusion,  which 
supposes  that  the  elements  of  one  being  have  been  originally  inclosed 
in  the  body  of  another,  where  they  have  remained  in  on  imperfectly 
developed  state. 

The  last  class  of  simple  monsters  includes  the  various  forms  of 
hermaphrodism.  An  hermaphrodite  was  defined  by  the  ancients  as 
on  individual  capable  of  fulfilling  by  turns  the  reproductive  functions 
of  both  sexes,  or  at  least  one  who  simultaneously  possessed  both  the 
male  and  female  organs  fully  developed ;  such  a  being  however  is  not 
only  unknown  among  the  authentic  details  of  anomalies»  but  is 
physically  impossible  in  man  and  the  higher  orders  of  animals  without  j 
extensive  alteration  in  the  connections  of  the  bones  and  other  parts 
of  the  pelvia  The  signification  of  the  term  hermaphrodism  is  now 
much  extended,  and  it  is  vaod  to  designate  an  individual  v/ho  possesses 
toy  mixtortt  of  the  characters  of  the  two  sexes.    An  immense  variety 


of  these  malformations  of  the  generative  organs  has  been  observed , 
but  in  most  cases  the  malformed  being  belongs  essentially  to  one  or 
the  other  sex,  and  is  only  related  to  the  opposite  sex  by  some  few 
characters.  The  two  families  of  male  and  female  hermaphrodites 
have  been  thus  formed,  which  include  a  great  proportion  of  the  ca.^es 
which  have  been  met  with.  In  both  of  these  forms  of  anomaly,  by 
a  careful  investigation  during  life,  or  dissection  after  death,  it  will  be 
found  that  all  these  beings  are  essentially  msde  or  female. 

In  a  few  cases  of  what  have  been  denominated  ueuter  and  mixed 
hermaphrodism,  the  organs  belonging  to  the  opposite  sexes  seem  to 
have  been  so  blended  together  in  the  same  individual,  that  the  being 
could  not  be  referred  to  one  sex  rather  than  the  other,  but  tht-se 
instances  are  very  rare.  A  most  curious  instance  of  this  description 
is  given  by  Schrele,  a  German  anatomist  ('  Med-Chir.  prakt  ArcMv. 
von  Baden,'  &a,  t  L,  1804.) 

The  mode  of  origin  of  hermaphrodism  is  veiy  obscure,  though  the 
first-mentioned  forms  of  this  anomaly  may  most  probably  be  referred 
to  some  arrest  or  excess  in  the  process  of  development,  since  in  the 
early  stages  of  embryonic  life  a  very  ddse  resemblanoe  exists  between 
thegenerative  organs  in  both  sexes. 

We  now  come  to  those  curious  and  interesting  anomalies  in  which 
the  component  parts  of  two  or  more  distinct  beings  are  united  in 
one  individual,  forming  a  Compound  Monster.  The  two  subjects 
composing  a  double  being  may  possess  an  equal  degree  of  perfection, 
or  be  very  dissimilar  in  size  and  structure,  one  appearing  as  a  mere 
parasitical  appendage  of  the  other:  thus  two  individuals  nearly 
perfect  and  distinct  may  cohere  together  by  one  region  only  of  the 
body,  or  an  apparently  single  trunk  may  be  furnished  with  two  heads 
or  four  arms ;  the  multiplication  of  one  or  more  of  the  extremities 
constitutes  in  fact  the  first  degree  of  double  monstrosity.  In  soma 
cases  every  limb  is  doubled,  and  the  individual  then  has  eight 
extremities;  in  others  there  is  only  one  supernumerary  extremity, 
which,  in  some  cases,  has  been  observed  single  at  its  origin  and 
doubled  or  tripled  towards  its  termination,  as  when  two  or  throe  feet 
are  attached  to  the  same  leg.  (Andral,  '  Anat  PathoL,'  vol.  I)  It 
has  been  observed  that  in  whatever  manner  or  degree  two  beings  are 
joined  together,  they  are  always  united  by  corresponding  aspects  of 
the  body,  that  is  to  eay,  side  to  side,  face  to  face,  or  back  to  back : 
each  part  and  each  organ  in  the  one  corresponds  to  the  same  part  or 
oigan  in  the  other ;  every  vessel,  nerve,  or  muscle  situated  in  the  line 
of  union  joins  itself  to  the  corresponding  vessel,  nerve,  or  muscle  in 
the  other  subject,  in  the  same  manner  as  the  two  primitive  halves  of 
any  single  organ,  which,  according  to  M.  Serres's  theory  of  eccentric 
development,  are  originally  separate^  unite  by  the  progress  of 
development 

We  have  already  said  that  the  two  subjects  composing  a  double 
monster  may  be  both  nearly  perfect  and  distinct,  only  adhering 
together  by  one  region  of  the  body.  Beings  of  this  description  are 
sometimes  capable  of  supporting  an  independent  vitality  for  a  con< 
siderable  number  of  years,  though  they  are  mostly  destroyed  during 
parturition,  their  structure  occasioning  great  difficulty  to  the  process 
of  delivery.  One  of  the  most  remarkable  oases  of  complete  double 
monstrosity  was  that  of  the  double  female  who  was  bom  in  Hungary 
in  1701,  and  christened  by  the  two  names  of  Helen  and  Judith. 
This  monster  was  shown  about  for  seven  years  in  almost  all  the 
countries  of  Europe,  and  lived  to  the  age  of  22  yean.  The  two 
individuals,  which  were  each  quite  perfect,  except  at  the  point  of 
union,  were  here  placed  back  to  back,  and  united  by  the  buttocks  and 
part  of  the  loins.  The  external  oxgans  of  generation  offered  evident 
signs  of  duplicity,  though  there  only  existed  a  single  vulva,  which 
was  placed  inferiorly  and  hidden  between  the  four  thighs ;  the  vagina 
was  at  first  single,  but  soon  divided  into  two  distinct  canals,  which 
led  to  separate  uteri.  The  two  intestinal  canals  likewise  terminated 
in  a  common  anus,  and  the  vertebral  colunms  were  united  at  their 
extremities.  The  aortss  and  vensD  cavsD  communicated  at  their  lower 
part,  and  thus  established  a  large  and  direct  communication  between 
the  two  hearts,  producing  an  intimate  relation  of  life  and  functions 
between  the  two  beinga  Whenever  one  was  ill  the  other  felt  so  too, 
and  participated  in  her  sister's  disease;  it  was  therefore  predicted 
that  the  death  of  one  would  necessarily  destroy  the  other,  which 
proved  to  be  true.  Judith,  at  the  age  of  22  years,  was  attacked  with 
disease  of  the  lungs  and  brain,  of  which  she  died.  Helen,  who,  at 
the  commencement  of  her  sister's  attack,  was  in  perfect  hesdth,  soon 
became  ill,  and  both  expired  at  almost  the  same  instant  The  Siamese 
twins  who  were  exhibited  in  London  in  1829-30  were  an  example  of 
a  less  extensive  union  than  the  last  In  their  case  a  vital  connection 
was  established  laterally,  and  the  fleshy  mass  which  united  them 
was  so  small,  that  some  surgeons  who  saw  them  thought  it  might  be 
practicable  to  separate  them  by  an  operation. 

The  junction  of  two  foetuses  may  take  place  by  almost  any  region 
of  the  body;  thus  they  have  been  seen  attached  to  each  other  by  the 
crown  of  the  head,  both  being  placed  in  a  straight  line  (Villeneuve, 
*  Description  d'une  Monstrosity,  &a,'  4to,  Paris,  1831);  by  the 
anterior  portion  of  the  thorax,  or  abdomen,  or  by  part  of  the  front 
of  both,  as  occurred  in  the  Siamese  twina  In  this  instance  the 
two  brothers  were  only  furnished  with  a  single  umbilicus.  Two 
varieties  have  been  observed  in  the  mode  of  junction  wherever 
situated;  in  one  the  attachment  is  superficial,  being  effected  only  by 
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the  akin  and  booM;  in  the  other  it  is  more  deeply  seated,  the  caTitiei 
of  the  body  at  the  point  of  union  communicating  in  the  two  indiTidnali, 
or  being  in  fiict  conyerted  into  one ;  thne,  the  dieeta  being  nnited,  the 
atemiim  may  be  altogether  deficient ;  and  the  thorado  cavitiea  thrown 
into  communication,  in  which  caae  the  Tiacera  frequently  preaent 
gome  anomaUea  in  form  and  arrangement  Sometimea  there  are  two 
hearia,  which  are  perfectly  diatinct^  and  indoaed in  aeparate  pericardia; 
aometimea  the  hearts,  though  both  well  formed,  are  contained  in  one 
common  pericardium,  in  which  they  may  be  either  diatinct  from  each 
other,  or  auperfieiallv  joined  at  aome  point.  In  other  caaea  two  hearts 
are  found,  Imt  both  m  a  very  impenect  state ;  lastly,  there  may  be 
only  one  heart  preaentiDg  aereral  vicea  of  conformation,  as  three  or 
four  Yentridea,  or  one  of  the  two  ordinary  Yentridea  unusually  huge, 
and  partly  divided  by  a  septum.  In  other  cases  of  this  description 
the  heart  has  been  found  aingle  and  well  fonned,  but  the  large 
▼eaada  haye  been  all  double,  ao  that  two  aortas  sprung  from  the  left 
Tmtride,  &c. 

In  some  instances  of  double  monstrosity  the  component  indiriduals 
are  distinct  and  aeparate  at  their  lower  halves,  but  more  or  leas 
intimatdy  united  at  the  upp|er  part  of  their  bodies,  so  that  they  appear 
to  have  a  double  body  and  smgle  head.  In  others,  on  the  contrary, 
there  are  two  distinct  heads,  and  the  upper  part  of  the  body  ia  double, 
while  the  pdvia  and  inferior  extremitiea  are  nearly  or  quite  aingle. 
In  aome  cases  belonging  to  the  former  of  these  divisions  the  separation 
of  tiie  bodies  is  only  complete  inferiorly,  all  the  parte  above  the 
umbilicua  manifesting  a  tendency  to  coalesce :  in  others  the  separation 
is  perfect  as  high  aa  the  neck.  In  all  theae  instances  however  the 
head  and  upper  part  of  the  body,  although  apparently  single,  almost 
invariably  present  on  dissection  some  supernumerary  puts,  which 
dearly  indicate  their  double  origin.  Those  compound  monsten  which 
are  fumiahed  with  two  heads  and  a  aingle  body  offer  numerous  varie- 
ties; the  head  may  be  double,  but  not  distinctly  divided,  there  being 
two  faces,  more  or  less  perfectly  formed,  placed  side  by  side,  and 
separated  by  a  longitudinal  division ;  each  face  is  generally  provided 
with  a  pair  of  eyea,  but  aometimea  there  are  only  three,  one  being 
placed  in  the  median  line  and  formed  by  the  union  of  two  together, 
aa  in  caaea  of  Oyclopi<$.  The  two  heada  may  be  completdy  double, 
but  the  body  and  extremitiea  aingle.  Lastly,  the  heada  and  upper 
halvea  of  the  bodiea  n^iy  be  aeparate,  there  being  four  upper  extre- 
mitiea, while  the  monater  is  only  aingle  by  the  pelvia  and  lower 
extremitiea.  ▲  human  monater  oi;  the  u«t  kind,  which  lived  to  be 
nine  montha  old,  exdted  great  intereat  in  Paria  in  1820;  it  was  a 
double  female,  and  denominated  Rita-ChristiQa.  It  was  bom  in 
Sardinia,  and  waa  brought  to  Paris  to  be  publicly  exhibited.  It  was 
carefully  examined  after  death,  and  a  detailed  account  of  its  structure 
haa  been  given  hy  M.  Serrea,  in  hia  '  Recherchea  d'Anatomie  Trans- 
oendante,'  fta  The  two  vertebral  columna  were  found  quite  diatinct 
In  their  whole  length,  and  a  rudimentary  pelvia  aeparated  tiiem 
inferiorly :  another  fully  developed  pelvis  waa  found  in  its  natural 
position,  which  aupported  two  well  formed  abdominal  limbs.  There 
existed  a  single  bladder,  uterus,  and  rectum,  which  were  common  to 
the  two  aubjeets,  but  behind  theae  oigana  were  found  rudimentaly 
tracea  of  others.  There  were  two  distinct  hearts^  and  all  ibe  other 
thoradc  and  most  of  the  abdominal  visoera  were  double. 

A  singular  and  um'que  caae  ia  recorded  by  Sir  E.  Home  ('Philoa. 
Tranai,'  voL  Ixxx.  p.  296,  and  vol  Ixxxix.  p.  28 ;  also  in  '  Lectures  on 
Comparative  Anatomy,'  t  iii  p.  884),  of  a  fostus  with  an  accessory 
head,  which  waa  implanted  by  ita  aummit  on  to  the  crown  of  the  natural 
head.  The  body  of  thia  child  waa  well  formed  in  every  respect,  having 
no  aupemumerary  parta,  and  the  prindpal  hcnul  waa  quite  natural  in 
appearance,  except  in  the  parietal  region,  where  ita  integumenta  were 
continued  into  those  of  the  accessory  head.  The  latter  waa  placed  in 
an  entirely  inverted  position,  the  neck,  which  terminated  in  a  round 
tumour,  being  directed  upwards  and  a  littie  backwards.  This 
monstrous  child,  wluch  was  bom  in  Bengal  in  1788,  lived  to  be  four 
yearn  old,  and  then  only  died  finom  the  bite  of  a  serpent.  Li  this  caae, 
which  must  be  included  with  those  of  double  monstrosity,  we  must 
suppose  that  the  body  and  limbs  belonging  to  the  accessory  head  had 
become  completely  atrophied,  but  it  is  exceedingly  curious  how  this 
remaining  part  continued  to  live  solely  by  means  of  vascular  and 
nervous  communication  with  the  principal  individual,  and  without 
any  separate  umbilical  cord  or  special  organs  of  nutrition. 

The  last  variety  of  montrosity  which  we  shall  mention  ia  that  by 
includon.  In  these  cases  fragments  of  one  foetus  have  been  found 
contained  in  the  interior  of  another.  A  case  of  this  kind  is  recorded 
by  M.  Dupuytren  ('Bull,  de  la  Faculty  de  M^d^ine,'  voL  I),  who 
found  t  cyst  in  the  transvene  meaooolon  of  a  boy  18  years  of  age, 
containing  an  organised  mass,  which,  when  carefaUy  examined,  pre* 
sented  traces  of  the  brain,  spinal  marrow,  nerves,  muscles,  and  most 
of  the  bones  of  a  fcstua,  but  no  vestiges  of  the  organs  of  digestion, 
respiration  or  circulation.  Similar  substances  have  been  found  in 
varioua  aituations  in  other  aubjeets,  and  there  ia  no  doubt  of  their 
natura;  though  the  mode  in  which  the  germ  of  one  foetus  has 
become  inoluded  in  the  body  of  another  is  at  present  entirdy 
unknown. 

Compound  monsters,  formed  by  the  union  of  more  than  two  distinct 
individuals  are  exceedingly  rare,  and  very  few  authentic  cases  of  such 
anomaly  are  on  record. 


None  of  the  difibrent  theoriea  which  have  been  propomA  in  expkcs^ 
tion  of  the  mode  of  origin  of  aingle  monsten  throw  any  lig^t  on  tli 
causes  of  compound  montrosity.  It  is  very  difficult  to  dedde  whether 
the  germs  have  been  originally  double^,  or  whether  two  or  mote  hxx* 
become  united  during  the  progrees  of  devdopment.  The  latter  is  the 
most  general  opinion ;  and  the  moet  probable  idea  respecting  thsr 
mode  of  union  is,  that  two  ova  become  adherent  wfaenerer  they  are 
contained  within  the  aame  membrmea,  and  opposed  to  each  other  br 
corresponding  aspects  of  the  body. 

Of  the  predisposing  and  exciting  causes  of  monstroei^  litik  s 
known ;  for  while  the  influences  determining  the  phenomena  of  aorsai 
development  are  hidden  from  ua,  those  presiding  over  ineg'alar  farc^ 
tion  most  necessarily  be  involved  in  darbiess.  In  the  article  Fans 
it  is  stated  that  the  organs  of  the  embryo  are  generallT  cooaidered  tr 
be  aucceadvely  devdoped,  and  not  evolved  from  origmaJly  paoejJatag 
dementa :  the  notion  therefore  that  the  germ  of  the  fdtoiB  emLrjv  it 
ever  originally  monstrous  previous  to  impregnation  moat  be  abandose^ 
and  the  causes  giving  rise  to  the  varioua  forms  of  congenital  malfom^ 
tion  muat  be  sought  for  in  some  aoddental  influenoea  diatarbing  <ir 
arreating  the  proceas  of  development  in  the  embryo.  Dixtct  evideaa 
haa  been  affoided  by  experiment  that  the  natural  atagee  of  fonnatks 
may  be  ao  altered  in  the  embryo  of  the  chide  during  incubatioa  bf 
external  injury.  Geo&oy  St.  Hilaire  injured  several  c^gga  in  whk& 
the  proceaa  of  incubation  had  commenced,  and  had  been,  going  (ia 
naturally  for  several  days.  He  shook  some  of  them  Tiolantly,  he 
perforated  the  shell  of  othera  in  different  places  with  a  Bharp  incle- 
ment, or  kept  them  in  a  vertical  podtion,  upon  either  the  large  c? 
small  end,  during  the  whole  time  of  hatching;  again,  in  aome  be 
covered  part  of  the  didl  with  wax,  or  a  varniah  impervious  to  the 
air.  The  constant  effect  of  theae  injuries  was  the  production  of  a 
very  considerable  number  of  anomaliea,  either  aimple  or  complicated, 
among  which  may  be  mentioned  Cyclopia  and  other  malfonnatkms  cf 
the  face  and  head,  eventration,  and  apinal  fiaaure.  In  no  inatanoe  wu 
any  case  of  double  montrosity  met  with,  which  might,  k  priori,  ha?? 
been  supposed;  a  double  monster  being  compoMd  of  two  distind 
embryos,  the  germs  of  which  must  have  previously  existed  in  the  sams 
esg.  ('  Mdmoires  du  Museum,'  touL  xiiL  p.  289 ;  dso  '  Journal  Cos- 
pl^ment.  des  Sd.  M^,'  tom.  xxxiv.) 

The  younger  St.  Hilaire  repeated  these  experiments  ia  a  differesi 
manner,  altering  the  atructure  of  egga  previoua  to  the  oommencemezit 
of  incubation,  and  not  during  the  course  of  this  prooess,  aa  had  been 
done  by  his  father.  His  experiments  were  attended  with  quite  a 
different  result :  the  more  violent  disturbing  influences  destroyed  tiw 
vitality  of  the  embryo  altogether ;  others,  less  active,  prodooed  general 
retardation  or  arrest  of  the  process  of  development  of  the  vHiole  body; 
but  in  no  instance  was  malformation  of  any  one  region  or  pert  effectai 
(<  Hist  des  Anom.'  tom.  iii,  p.  508.)  These  experiments  confirm  tb 
opinion  that  anomalies  involving  a  single  individual  must  prindpally 
be  referred  to  the  influence  of  some  disturbing  causes  oooumng  during 
the  process  of  development.  In  some  instances  the  bbth  of  a  moneier 
has  undoubtedly  followed  an  acddent  reodved  by  the  mother  dnrin^ 
the  early  montiis  of  gestation,  such  as  a  fall,  a  violent  blow  on  the 
abdomen,  or  some  longKsontinued  mental  impreaaion  or  anxiety.  TIl« 
influence  of  auch  causes  is  however  much  weaker  than  haa  been  sup- 
posed ;  for  how  many  examples  occur  every  day  of  women  produdng 
well-formed  children  who  have  been  suffering  under  violent  moni 
emotions,  or  who  have  recdved  serious  aoddenta  during  pregnancy.  It 
is  unnecessary  to  bring  forward  any  arguments  to  refute  the  andeat 
superstitious  notions  of  the  vast  influence  which  the  imsgination  of  1^ 
mother  was  supposed  to  exert  over  the  formation  of  the  fostua  It  is 
no  longer  supposed,  except  bv  the  ignorant^  that  any  object  whidi  has 
been  aeen  or  longed  for  by  the  parent  can  be  depicted  on  the  body  of 
the  diild ;  and  in  most  cases  where  the  child  has  been  supposed  to 
have  been  deformed  through  the  influence  of  any  such  cauae,  if  the 
date  of  the  impresdon  received  by  the  mother  be  carefully  aeoertaiiied, 
it  will  be  found  that  the  organ  aupposed  to  be  altered  or  marked  "bf 
such  impresdon  must  have  been  nearly  or  fully  developed  at  the  tirnt 
that  it  was  received,  and  therefore  could  be  in  no  way  affected. 

Another  very  generally  admitted  cause  for  some  malformations  is 
the  occurrence  of  disease  in  tiie  foetus  itself,  and  there  is  no  doubt  bet 
that  some  cases  of  anencephalia  and  other  malformations  of  the  brain 
and  spinal  chord  must  be  referred  to  dropdcal  disease  occurring  is 
the  interior  of  the  skull  and  apine  of  the  embryo ;  but  in  the  majoritj 
of  cases  this  explanation  is  inadmissible,  and  supported  by  no  prooia. 
Many  other  hypotheses  have  been  proposed  to  account  for  the  pro- 
duction of  monsters — as  adhedons  between  the  fcetus  and  its  investing 
membranea ;  modifications  in  the  quantity  and  quaUty  of  the  nutti> 
ment  recdved  by  the  embryo;  pressure  made  on  the  foetus  by  tumoun 
attached  to  the  parietes  of  the  uterus,  &o.  It  is  unnecessary  to  ent^ 
into  the  condderation  of  these  causes ;  for,  after  all,  we  can  only  arrive 
at  the  condusion  that  the  development  of  the  embryo  in  anomalous 
caaea  haa  been  diverted  from  its  natural  course,  or  arrested  by  eom« 
acddental  cauae,  which,  whether  taking  its  origin  in  the  fcstua  itadf, 
or  acting  secondarily  on  the  embryo,  is  involved  in  obscurity. 

Though  the  occurrence  of  aoddental  causes  acting  during  the 
process  of  development  will  account  for  moet  of  the  phenomena  of 
monstrodty,  yet  it  will  not  account  for  all  It  haa  been  observed  that 
aome  malformations  are  hereditary— are  transmitted  from  fiathers  to 
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ohildren ;  and  alnoe  «U  iiiflii«noe  of  the  fbther  on  the  ohUd  most  oeaae 
with  the  act  of  feoandatioD,  these  anomalieB  most  be  dated  firom  the 
moment  of  oonoeption. 

From  extended  obeervation  it  has  been  fonnd  that  all  the  forma  and 
varieties  whioh  monstrosity  presents  are  apparently  nnder  the  oontrol 
of  certain  fixed  laws ;  or,  m  other  words,  there  appear  to  be  a  number 
of  general  facts  which  are  applicable  to  all  cases  of  malformatiozi. 
Some  of  these  facts  it  is  necessary  to  be  acquainted  with,  since,  by  a 
knowledge  of  them,  we  may  often  be  enabled  to  distinguish  (when 
reading  or  heanng  descriptions  of  monsters,  or  looking  at  figures  in 
old  works)  those  anomalous  oases  whioh  may  really  have  existed,  firom 
others  which  are  only  the  fanciful  and  absurd  productions  of  a  fertile 
imagination.  To  one  of  these  laws  we  have  lUready  alluded,  for 
instance,  the  fact  that  union  between  two  individuals  forming  a  double 
monster  always  takes  place  by  corresponding  parts  of  the  body;  and 
we  shall  now  briefly  mention  several  others. 

Monstrosity,  however  complicated  and  extensive,  is  never  carried  to 
such  a  degree  as  to  remove  the  animal  afifected  with  it  out  of  the 
series  of  natural  beings  in  whioh  it  has  been  originally  placed;  no  entire 
being  nor  organ  has  ever  been  met  with  so  deformed  that  the  species 
to  whioh  it  belonged  could  not  be  recognised.  Again,  in  tiie  most 
extensively  deformed  monsters  thp  relative  connections  between 
different  organs  are  never  so  completely  altered  that  it  becomes  im- 
possible to  distinguish  them  by  the  position  which  they  occupy.  Thus 
the  heart  has  never  been  fouxid  in  the  cranium,  nor  the  lungs  in  the 
pelvis. 

Anomalies  are  more  frequent  in  proportion  as  they  do  not  affect 
vital  organs  nor  interfere  with  any  important  functions.    Thus  we 
very  commonly  meet  with  irregularities  in  the  course  of  bloodvessels, 
since  it  signifies  little  through  what  channels  the  blood  is  conveyed, 
BO  that  it  arrives  at  the  organ  which  it  is  destined  to  supply.    It  has 
also  been  found  that  the  ports  most  liable  to  vaiy  are  those  which  are 
the  latest  in  attaining  their  complete  evolution ;  and  this  fact  may 
very  readily  be  expluned,  for  if  the  process  of  development  be  dis- 
turbed or  arrested  by  any  cause  during  the  coxune  of  fcetal  life,  those 
organs  which  are  already  nearly  or  fully  formed  at  the  time  of  the 
occurrenoe  of  such  disturbing  influence  will  be  littie  or  not  at  all 
altered,  while  on  the  contrary  complete  suppression  or  a  very  marked 
alteration  may  be  effected  in  other  parts  whose  formation  has  not  com- 
menced  or  is  very  imperfect.    This  fact  has  been  explained  in  another 
manner,  by  supposing  that  different  organs  are  subordinate  in  their 
formation  one  to    another,  one   being  produced  by  another  whose 
development  preceded  it.    Thus  the  suppression  of  any  part  will  not 
influence  those  which  have  been  previously  formed,  wmle  it  must 
necessarily  lead  to  the  complete  absence  of  all  those  which  ought  to 
have  followed  it  in  the  order  of  development. 

A  kind  of  compensation  or  balancing  has  sometimes  been  observed 
between  different  organs  in  monsters ;  excess  of  development  in  one 
part  being  accompanied  with  a  corresponding  arrest  of  formation  in 
some  other  organ.  Thus  an  individual  having  several  supernumerary 
fingers  or  toes  on  one  hand,  frequently  has  the  opposite  limb  furnished 
with  fewer  than  the  usuid  number,  and  monsters  deprived  of  the 
brain  have  been  observed  to  have  the  face  unusually  larga  Ihlany 
other  applications  have  been  made  of  this  law  of  compensation,  as  it 
has  been  termed  by  OeofiOroy  St  Hilaire. 

It  has  been  said  that  the  left  side  of  the  body  is  more  firequentiy 
deformed  than  the  rights  and  that  a  greater  number  of  monsters 
belong  to  the  female  thim  to  the  male  sex,  which  last  fact  Meckel 
explains  by  the  theory  that  the  generative  organs  are  in  both  sexes 
originally  female,  and  that  many  monsters  remain  of  that  sex  by 
arrest  of  development^  who,  if  naturally  formed,  would  have  been 
males. 

For  further  information  upon  the  subject  of  Monstrosity  the  reader 
may  particularly  consult  Haller^s  treatise  'De  Monstris;'  Meckel's 

*  Manual  of  Pathological  Anatomy '  (Qerman) ;  Qeoffroy  St.  Hilaire's 
'  Anatomic  Fhiloeophique ; '  and  his  son  Isidore  Qeofiroy  St  Hilaire*s 

*  Hiatoire  des  Anomalies ; '  and  Carpenter^s  '  Human  Physiology.' 

MONT  ACUTA,  a  genus  of  Acephalous  Lamellibranchiate  MoUusca, 
belonging  to  the  famUy  KdliadcB,  The  shell  ia  small,  thin,  equivalve, 
inequilateral,  transversely  oblong  or  obliquely  oval,  surface  smooth  or 
concentrically  striated,  or  rarely  radiatingly  furrowed;  beaks  inflected; 
inner  margins  smooth;  hinge-margin  with  a  trigonal  incision  and  carti- 
lage pit^  and  a  pair  of  diverging  laminar  teeth  in  one  or  both  valves ; 
li^ment  internal;  muscular  scars  suborbicular ;  pallial  impression 
simple ;  animal  oblong,  its  mantie  freely  open  in  front  with  simple 
margins,  not  furnished  with  siphonal  tubes  posteriorly;  a  single 
siphonal  orifice,  or  none ;  foot  very  large,  strong,  and  broad,  furnished 
with  a  byssal  groova  Such  are  the  characters  of  this  somewhat 
unsatisfiictory  genua  as  given  by  Messrs.  Forbes  and  Hanley.  They 
enumerate  three  species  as  British — M.  ferruginoaa,  M,  oidentaia, 
M,  «tt6j^ruila. 

MONTAQNA,  Dr.  Leach's  name  for  a  genus  of  Maorurous  Crusta- 
ceans allied  to  CdUianast€L 

MONTIA,  a  genus  of  Plants  named  in  honour  of  Dr.  Joseph  Monti, 
professor  of  botany  and  prefect  of  the  medical  garden  at  Bologna  He 
paid  much  attention  to  the  scientific  arrangement  of  the  Oraminacea 
and  Cyperacea,  He  published  also  a  catuogue  of  the  plants  in  the 
botanic  garden  at  Bologna^  in  which  he  described  several  new  speciea 


The  foUowing  an  the  prinoipal  works  which  be  pablished  :->'  Catal^^i 
Stirpium  agri  Bononiensis  Prodromus,  Qramina  et  adflnia  oompleetens^' 
Bononits,  1719,  4to;  'Indices  Horti  Bononiensis  ad  Usum  Demon- 
strationum  quss  in  Horto  Boaoni»  quotannis  habentor.'  Bononlss. 
172i,  4to. 

The  genus  Montia  belongs  to  the  natnral  order  Pwtulaotat  and  has 
a  pendstent  calyx  of  2  sepals ;  a  coxoUa  5-parted  with  8  segments 
smaller  than  the  others,  with  the  tube  split  to  the  base  in  front;  8 
stamens  inserted  in  the  throat  and  opposite  to  tiie  smaller  segments 
of  the  corolla;  the  ovary  turbinate ;  the  style  very  short ;  the  stigmas 
8,  downy;  the  capsule  of  1  cell  with  8  vidves  and  8  seeda  There  is 
but  one  species  of  this  genus,  M.  fontana,  which  is  a  native  of  Great 
Britain.  It  is  also  found  in  North  and  South  America  in  bogs,  ponds^ 
and  ditches ;  and  is  commonly  known  hy  the  name  of  Water-Chick- 
weed.    It  closely  resembles  the  species  o/^the  genus  (Aaytonia, 

(Babington,  Monual  o/BrUiik  Botany.) 

MONTICELLITE,  a  Mineral,  occurring  crystallised  at  Vesuvius. 
Primary  form  a  right  rhombic  prism.  Crystals  small,  and  have 
usually  the  aspect  of  quarts.  Colour  generally  yellowish.  Ko  cleavage 
planes  have  been  observed.  Hardness  6*0  to  6*0.  Sometimes  neaily 
transparent  and  colourlesa    It  has  not  been  analysed. 

MONTICULARIA.    [Madbefhtlligba.] 

MOKTIPORA.    [Madbifobjba.] 

MONTLIVALTIA.    [Madbephtlucba.] 

MOON-SEED  is  the  seed  of  various  kinds  of  Mmitpermvm,  and  is 
so  called  on  account  of  its  figure. 

MOON-WORT.    [BoTBTCHiUM.] 

MOOR-BUZZARD,  the  English  name  for  CHrcui  <nugino8Ut  of 
Aldrovandus  and  authors.    [FALCONiDiS.] 

MOOR-COCK,  one  of  the  names  of  the  Red  Grouse. 

MOOR-FOWL,  one  of  the  names  of  the  Red  Grouse. 

MOOR-HEN,  the  common  English  name  for  the  Gallinule,  or 
Water-Hen,  Fnlica  cJUoroput,  Linn.    [RALUDiB.] 

MOOR-TITLING,  one  of  the  names  for  the  Chick-Stone,  Stone- 
Chatter,  Stone-Chat^  Stone-Smith,  and  Stone-Smiok,  Saxicola  ru^icola, 
Bechstein.    [Saxicola.] 

MOOSE-DEER.    [CBBTiDiB.] 

MOSSES.    [Muscl] 

MORAOE^,  Moraas,  a  natural  order  of  Exogenous  Plants  which 
were  formerly  placed  as  a  subK>rder  of  Urtictieece,  The  species  are  trees 
or  shrubs,  with  a  milky  juice,  sometimes  climbing.  The  leaves  are 
commonly  lobed  and  rough.  The  flowers  are  smaU,  monoocious,  and 
collected  in  heads,  spikes,  or  catkins.  The  ovules  are  solitary  and 
suspended.  The  embryo  lies  in  the  midst  of  fleshy  albumen,  hooked, 
with  the  radicle  long,  superior,  folded  down  towards  the  cotyledona 

Although  the  Mulberry  and  Fig  grow  in  Europe,  all  the  MoraeecB 
are  extra-European.  The  species  inhabit  the  temperate  and  tropical 
latitudes  of  both  hemispheres,  often  forming  vast  forests.  The  genus 
Ficua  is  the  most  distinguiiiiing  feature  of  tiiis  order.  [Fiou&l 
Most  of  the  plants  of  this  order  furnish  caoutdioua  [India  Rubbxb.j 
The  fruit  of  the  Mulberry  is  edible,  and  the  leaves  of  the  genus 
Monu  are  the  food  of  the  Silk- Worm.  [Mobus.1  Several  species  of 
Dorttenia  are  used  in  medicine.  [DoBsrsinA.]  Other  genera  of  this 
order  yielding  useful  products  are  JSt'outaonelia  and  JtrocZwo. 
[BBonssoNETiA;  Macluba.] 

This  order  embraces  8  genera  and  184  species. 

MORCHELLA,  a  genua  of  Fungi,  one  of  the  species  of  which  is 
eatable.  M,  esctUenta,  the  Morel,  springs  up  in  orchards,  woods,  and 
cinder-walks,  early  in  the  spring  and  summer,  and  is  believed  to  be 
most  plentiful  in  places  where  fires  have  been  mada  The  country 
people  in  Germany  are  so  persuaded  of  this,  that  they  formerly  set 
fire  to  woods  in  order  to  obtain  a  crop  of  morels,  of  which  they  are 
very  fond.  At  last  the  practice  was  put  down  by  law.  This  fungus 
has  a  stalk  from  one  to  three  inohea  long,  and  a  spherical  cap,  from 
the  size  of  a  pigeon's  egg  to  that  of  a  swan's,  hollow,  pale-brown,  or 
even  gray,  and  deeply  pitted  all  over  ita  surface,  the  depressions  being 
separated  by  raised  anastomosing  linea  The  plant  has  a  slight  smell 
and  an  agreeable  taste,  and  is  employed  for  various  purposes  of  cook 
ing,  both  fresh  and  dried.  In  the  former  state  it  is  most  commonly 
stewed  or  stufied  with  force-meat ;  in  the  latter  it  is  employed  as  an 
ingredient  in  saucea    In  this  oountiy  it  is  of  rather  rare  occurrence. 

MOREL.      [MOBCHELLA.] 

MORILLOf^,  one  of  the  names  of  the  Golden  Eye  {OlangtUa  vulgarit), 
[Ducks.] 

MORINGA.    [Mobikqaosjl] 

MORINGACE^,  Moringads,  a  small  natural  order  of  Exogenous 
Plants,  embracing  the  species  of  the  genus  Moringa^  They  are  cha- 
racterised by  the  possession  of  a  many-leaved  calyx,  perigynous  petals 
and  stamens,  1-celled  anthers^  stipitate  and  consolidated  siliquose  fruit, 
and  seeds  without  albumen.  Tins  order  is  referred  by  most  botanists 
to  a  position  near  LeguminoacB,  but  Lindley  places  them  in  his 
ViolcUea,    They  are  natives  of  the  East  Indies  and  Arabia 

The  root  of  Moringa  pUrygotperma  has  a  pungent  odour  with  a 
warm  biting  and  somewhat  aromatic  tasta  The  seeds  of  this  plant 
are  called  bv  the  French  Pois  Queinques  and  Chicot.  They  are  the 
Ben-Nuts  of  old  writers,  from  which  the  Oil  of  Ben  was  extracted.  It 
is  chiefly  used  by  perfumers  aa  the  basis  of  various  scenta  It  does 
not  readily  freeze  and  on  this  account  is  used  by  watohmakera    1^ 
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flowen,  learei,  and  other  pwto  of  thii  plant  are  added  to  enrriee  in 
India. 

(Lindlej  Vegetable  Kingdom.) 

MO'RIO,  Be  Hontfort^e  name  for  Cauidaria  Eehinophora,    [Ekto- 

HOSTOHATA.] 

MORMON,  niijsei^fl  name  for  a  genna  of  Alcada  (PraUrcula  of 
BriBBon).    [Attk.] 

MORMOPS.    [Cheiboftsba.] 

MOROXITE,  a  Mineral,  a  variety  of  Phospliate  of  lime. 

MORPHNUS.    [Falooxipa] 

MORPHOLOGY  is  that  branch  of  Bcience  which  treats  of  the 
laws  which  regulate  the  forms  assumed  by  Plants  and  Animals.  When 
this  term  was  originally  introduced  into  natural  history  science,  its 
application  was  conflneid  to  the  explanation  of  the  changes  which 
occur  in  the  oonTersion  of  the  leaves  into  the  parts  of  the  flower  in 
plants.  It  is  now  however  generally  recognised  as  the  science  of  form 
m  the  organic  kingdoms.  Schleiden,  in  his  '  Principles  of  Scientific 
Botany,'  treats  of  what  is  usually  called  the  structure  of  plants,  under 
two  heads,  that  is  Gfeneral  and  Special  Morphology.  The  following  are 
his  definition  and  remarks  upon  this  subject : — 

"  Morphology  is  the  study  of  the  forms  of  plants,  and  of  their 
several  parts.  It  is  divisible  into  a  general  branch,  which  elucidates 
all  that  has  reference  to  plants  and  their  organs  in  general,  and  a 
special  branch,  which  treats  of  plants  according  to  their  principal 
groups,  as  well  as  their  individual  organs;  and  this  latter  branch 
again  is  separable  into  two  parallel  sections,  namely,  the  delineation 
of  external  form,  and  the  delineation  of  internal  structure,  or  of  the 
peculiar  composition  of  plants  and  their  parts  from  various  tissues. 

"  In  my  methodological  introduction  I  have  endeavour^  to  show 
that  the  external  morphology  of  plants  is  really  the  most  important 
section  of  botany.  A  mere  glance  at  the  history  of  the  science  will 
convince  any  one  of  the  truth  of  this  view,  for  it  is  truly  wonderful 
to  observe  bow  far  it  has  succeeded,  to  the  almost  entire  neglect  of  all 
other  scientific  knowledge,  in  taking  possession  of  the  materials  by 
merely  examining  its  exterior,  and  arranging  it  in  such  a  manner  that 
the  systems  which  in  recent  times  have  taken  another  path — I  allude 
to  the  anatomico-physiological — ^have  scarcely  effected  more  than  the 
introduction  of  extremely  trifling  changes,  in  some  instances  clearly 
untenable,  and  others  at  best  of  very  doubtful  validity.  The  morpho- 
logical method  of  observation  has  certainly,  from  the  origin  of  the 
science,  been  the  basis  of  all  treatises  on  botany :  but  those  who  have 
thus  pursued  it  have  been  far  from  taking  a  strictly  scientific  view  of 
the  question,  or  seeking  in  this  way  for  the  solution  of  its  difficulties. 
This  task  is  two-fold,  at  once  empirical  and  theoretical.  In  its  first 
character  the  study  requires  us  to  examine  into  and  characterise  the 
fundamental  forms  which,  as  types,  or  conceptions  of  generic  and  spe- 
cific shapes,  constitute  the  basis  of  individual  forms.  In  its  second 
character  this  study  has  to  unfold  the  natural  laws  according  to  which 
these  types  are  formed,  and  which  control  and  explain  the  deviations 
that  occur  In  individual  forms  from  their  prototypes  For  the  first 
or  empirical  nart  of  our  researches,  we  may  congratulate  ourselves  on 
having  some  little  information,  although  of  a  very  fragmentary  nature; 
but  in  the  second  or  theoretical  department  we  have  scarcely  even  an 
indication  to  guide  us.  That  the  solution  of  the  difficulties  must  be 
sought  by  beginning  from  the  simplest  case  is  evident,  and  here  Schwann 
has  certainly  shown  eminent  acuteness  in  establishing  the  analogy 
between  the  formation  of  crystals  and  that  of  cells;  but  unfortunately 
we  have  not  yet  brought  the  law  of  crystalline  formation  into  the 
dominion  of  science.  Thus  at  the  present  time  we  can  do  no  moro 
than  specify  the  problem  presented  to  botany,  tiie  solution  of  which 
is  alone  to  be  expected  when  the  mathematical  construction  of  the 
formation  of  crystals  lies  perfectly  complete  before  us.  If  however 
this  is  ever  to  be  efitected,  we  must  enter  upon  all  possible  construction 
in  a  very  difierent  way  from  what  has  hitherto  been  done.  For  this 
purpose  we  must  consider  somewhat  more  exactly  the  charaoteristica 
of  organic  form,  especially  the  vegetable,  as  opposed  to  the  inorganic. 
The  inorganic  form,  the  crystal,  is  permanent  when  once  formed ;  it 
is  unchangeable ;  the  individual  (the  individual  existence)  is  the  form 
itself,  and  by  its  solution  and  change  of  form  a  new  individual  arises. 
In  the  plant,  on  the  other  hand,  the  form  is  not  stable  or  permanent, 
but  an  ever-changing  one.  The  analogies  between  the  two  hold  good 
only  in  the  simplest  cases.  The  nucleus  of  a  crystal  originates  in  a 
definite  form,  and  then  passes  through  a  series  of  forms,  until  it  reaches 
the  deduced  crystalline  form.  As  such  it  then  remains  unchangeable 
until  the  individual  is  destroyed  with  the  form.  Thus  certainly  it  haa 
a  very  simple  history  of  development,  but  this  continues  merely  so  long 
as  something  is  still  being  added  to  that  which  is  already  present,  unuL 
the  whole  is  completed.  The  cell  is  formed  in  a  manner  somewhat 
analogous  to  this,  originating  in  a  definite  form,  and  passing  through  a 
series  of  chan^,  which,  as  it  appears,  only  contribute  new  matter 
until  the  form  is  complete ;  this  then  remains  stationaiy  until  its  solu- 
tion and  the  consequent  destruction  of  its  individuality.  It  is  however 
wholly  difierent  in  combined  forms,  and  these  it  is  which,  with  few 
exceptions,  compose  what  we  term  plants.  Here  a  number  of  cells  com- 
bine together  within  definite  extemsd  limits  ;.but  these  cells  themselves 
do  not  enter  into  the  form  as  dead  particles  of  the  mass ;  they  continue 
to  develop  new  cells,  whilst  the  old  ones  are  partially  destroyed:  the 
ti'wly  originated  cells  change,  by  their  arrangement^  the  form  of  the 


whole,  and,  rinoe  formation  of  new  parts  and  dartntotion  of  the  eldss 
continually  going  on,  the  general  boundary  of  the  whole  nerer  Appetn  ■ 
anything  definitely  fixed.  As,  however,  Uiis  metamorphoaiB  ia  oodsIe: 
in  its  nature,  and  only  occurs  in  individual  parts,  we  cannot  npsi 
each  one  of  the  fonns  resulting  from  this  process  sub  a  new  one,  br. 
merely  as  a  slight  modification  of  the  one  immediately  jSreeediog  it* 
and  this  peculiar  connection  brings  the  whole  to  us  as  one  indrvidnC 
which,  at  its  first  appearance,  may  be  entirely  difierent  in  all  its  pazti, 
both  in  shape  and  material,  from  what  it  is  at  last ;  but  in  the  cc-- 
ception  of  which  we  must  comprehend  the  whole  seriea  of  rhangsg 
forms,  wherein  the  widely  distant  members  have  perhaps  no  ekcossi 
identical,  if  we  would  attain  to  scientific  knowledge^  if  wo  woqH 
understand  the  object^  and  not  merely  acquire  a  disjointed,  une;^- 
prehended,  and  incomprehensible  impression.  From  these  coosden- 
tiona  it  follows,  g^ranting  the  paramount  importance  of  the  morpholoBial 
method  of  observation,  that  we  gain  nothing  by  the  oomiHidiensiga 
of  the  forms  complete  at  any  one  moment,  but  that  we  most  t»a 
out  the  law  of  morphological  developi|ient,  and  direct  onr  scientil^ 
inquiries,  not  to  an  individual  complete  at  any  one  period,  but  to  tk 
comprehension  of  the  collective  constant  series  of  normally  chasgias 
forms.  The  conception  of  genera  and  species  in  botany  is  cocae 
quently,  therefore,  not  merely  the  result  of  a  comparison  but  alao  of 
a  connection  of  the  various  individual  characteristica  with  each  othfr 
In  this  manner  we  should  lay  a  firm  foundation  for  the  indacti^as 
to  lead  us  to  a  theoiy  of  organic  morphology,  if  we  oonld  but  auoeeei 
in  completing  the  theory  of  the  formation  of  inorganic  forma,  ii 
yet  we  are  fkr  from  this  point,  and  simply  because  it  is  only  in  Um 
most  recent  times,  and  yet  very  imperfectly,  that  the  importaaoe  of 
the  study  of  the  history  of  development  has  been  stcknowledgvd: 
although,  without  this,  botany  would  be  wholly  diTested  of  aS 
scientific  principle.  This  deficiency  renders  it  impossible  aa  yet  to 
treat  morphology  with  scientific  logical  development,  or  in  aecordaiKt 
with  a  perfectly  systematic  mode  of  arrangementy  as  will  bat  to-^ 
obviously  appear  in  my  manner  of  treating  Uils  subject^  although  lbs 
blame  of  this  is  only  partially  to  be  imputed  to  me.  It  seems  bowers 
practicable  perfectly  to  state  the  problem,  and  to  this  end  I  subjcii 
the  following  remarks  : — 

''-We  have  to  construct  the  laws  of  morphological  formation,  and  is 
delineate  the  forms  themselves.  The  first  remains  for  the  present  t 
mere  problem,  the  solution  of  which  must  be  reserved  for  saceeediaz 
times.  The  second  may  be  accomplished,  although  imperfectly.  I 
say  imperfectly,  because,  instead  of  those  complete  aeries  of  derelo|h 
ment  of  which  we  ought  alone  to  treat,  we  only  knows  few  individual 
conditions ;  and  therefore  the  greatest  portion  of  the  task  still  Uss 
unperformed  before  us.    Here  we  must  again  distinguish  betweeo— 

1.  Series  of  forms  which  occur  in  all  or  in  veiymany  plants  of  a  very 
difierent  nature,  and  may  therefore  especially  serve  as  the  founditioa 
of   the    study  of  vegetable  forms;   that  is,   General    Horpho!  ;r. 

2.  Series  of  forms  which  are  only  peculiar  to  definite  groups  of  pUccs: 
Special  or  Comparative  Morphology.  Theae  two  woold  further 
branch  off  into  the  consideration  of  form  without  reference  to  its  e>st> 

Sosition  from  the  different  forms  of  the  elementary  ori^uis :  Extenul 
[orphology ;  and  into  the  consideration  of  the  manner  in  which  forma 
are  composed  from  individual  tissues :  Internal  Morphology  (tiw 
theory  of  structure — '  Comparative  Anatomy ').  Thia  last  part  fslk 
however  away  fh>m  Geneml  Morphology :  for  all  that  we  can,  for  \£a 
present  at  leaat,  say  is,  that  eveiy  plant  is  composed  of  the  di£r«rEDt 
forms  of  the  elementaxy  organs  which  have  already  been  treated  o£ 
Even  with  respect  to  the  second  part,  in  regard  to  Comparativt 
Morphology,  it  appears  to  me  unadvisable  to  divide  the  two  aectioai, 
on  account  of  our  deficiency  of  material ;  I  ahall,  therefore,  in  the 
examination  of  the  individual  groups  and  ports  of  plants,  8ubj(^  all 
that  is  knovm  concerning  their  structure." 

In  this  work,  in  the  description  of  the  organs  of  plants,  the  plan  of 
Schleiden  has  been  followed,  and  the  morphology  of  Uie  aepantt 
organs  of  plants  will  be  found  under  the  head  of  each  organ,  nics- 
trations  of  the  general  laws  of  morphology  will  also  be  found  under 
the  heads  of  Mbtahobphosis,  Monster,  and  UinrT  or  0BoajnaATio5. 

In  the  same  manner  the  laws  of  morphology,  as  far  aa  they  are  yet 
understood  in  the  Animal  Kingdom,  will  be  found  referred  to  in  tbs 
descriptions  of  the  great  families,  and  in  the  artidea  Mollusca  and 
Skeleton. 

MO'RRHUA,  a  genus  of  Fishes  of  the  order  Malaeopttrygii  and 
section  SubhrachiaXei,  The  Common  Cod-Fish  may  be  regarded  as  the 
type  of  this  genua,  which  also  contains  the  Haddock  and  aeveral  other 
Bpedes,  all  of  which  have  the  ventral  fins  pointed,  and  aituated  under 
or  rather  in  advance  of  the  pectorals ;  three  dorsal  fins|,  two  anal  fixu, 
and  the  chin  fiumished  with  a  barbule. 

M.  vulgarie,  Cuv.  {G<idu8  JforrAuo,  Linn.),  the  Common  Cod,  ! 
usually  about  three  feet  in  length,  but  sometimes  attains  a  much  Urge: 
size,  and  weighs  from  60  to  70  lbs.  The  upper  parts  of  the  head  sod 
body  are  of  an  olive-brown  colour,  mottled  with  yellowish ;  the  under 
parts  and  the  lateral  lines  are  white,  and  the  fins  are  dusky.  Th« 
proportions  of  a  specimen  three  feet  in  length  are  as  follows  : — The 
length  of  the  head  compared  with  that  of  the  body  (not  including  the 
tail-fin)  is  as  one  to  two  and  a  half;  the  depth  of  the  body  is  equal  to 
the  length  of  the  head ;  the  first  dorsal  fin  commencea  in  a  vertical 
line  just  behind  the  origin  of  the  pectorals;  the  second  dorstl 
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oommenoM  in  a  line  over  the  anal  opening,  and  terminatea  opposite 
the  hinder  point  of  the  first  anal  fin ;  the  third  dorsal  and  the  second 
anal  both  oommence  and  terminate  in  the  same  verticaJ  line ;  the  tail 
is  truncated. 

The  Cod-Fish  is  an  inhabitant  of  the  northern  seas.  In  this 
coontry  it  is  found  on  all  parts  of  the  coast;  and  "in  the  United 
Kingdom  alone  this  fish,  in  the  catching,  curing,  the  partial  consump- 
tion, and  sale,  supplies  employment^  food,  and  profit,  to  thousands  of 
the  human  race." 

The  account  of  the  mode  of  fishing,  fta,  given  in  that  most  excellent 
v/ofk  the  'History  of  British  Fishes,'  is  as  follows :— <*  The  Cod-Fish 
is  very  yoraoious,  a  favourable  circumstance  for  the  fishermen,  who 
experience  little  difficulty  in  taking  them  with  almost  any  bait,  when- 
ever a  favourable  locality  is  ascertained.  As  these  fishes  generally 
inhabit  deep  water,  from  25  to  40  and  even  60  listhoms,  and  feed  near 
the  ground  on  various  small  fishes,  worms,  Chtutaeea,  and  TaUteea, 
theij;  capture  is  only  attempted  with  lines  and  hooks.  Two  sorts  of 
lines,  adapted  for  two  very  different  modes  of  fishing,  are  in  common 
use.  One  mode  is  by  deep-sea  lines,  called  bulters,  on  the  Cornish 
coast;  these  are  long  Unea^  with  hooks  fastened  at  regular  distances 
along  their  whole  length  by  shorter  and  smaller  cords  called  snoods ; 
these  snoods  are  6  feet  long  each,  and  placed  on  the  long  line  12  feet 
from  each  other,  to  prevent  the  hooks  becoming  entangled.  Near  the 
hooks  these  shorter  lines,  or  snoods,  are  form«l  of  separate  threads 
loosely  fastened  together,  to  guard  against  the  teeth  of  tilie  fish.  Some 
variations  occur  at  different  parts  of  the  coast  as  to  the  number  of 
hooks  attached  to  the  line,  as  well  as  in  the  length  of  the  snood ;  but 
the  distance  on  the  long  line  between  two  snoods  is  always  double  the 
length  of  the  snood  itself.  Buoys,  buoy-ropes,  and  anchors  or 
grapples,  are  fixed  one  to  each  end  of  the  long  line.  The  hooks  are 
baited  with  sand-Iaunce,  limpet,  whelk,  &a  The  lines  are  always  laid, 
or,  as  it  is  termed,  shot,  across  the  tide,  for  if  the  tide  runs  upon  the 
end  of  the  line,  it  will  force  the  hooks  together,  by  which  the  whole 
tide's  fishing  is  irrecoverably  lost:  they  are  deposited  generally  about 
the  time  of  sllsck  water,  between  each  ebb  and  flow,  and  are  taken  up 
or  hauled  for  examination  after  having  been  left  for  about  6  hours,  or 
one  flood  or  ebb. 

"  An  improvement  upon  this  more  common  plan  was  some  years 
ago  suggested  by  Mr.  Cobb,  who  was  sent  to  uie  Shetlands  by  the 
Commissioners  appointed  for  the  Improvement  of  the  Fisheries.  He 
fixed  a  small  piece  of  cork  within  a  certain  distance  of  the  hook 
(about  12  inches),  which  suspended  and  floated  the  bait  so  as  to  pre- 
vent its  filling  on  the  ground,  by  which  method  the  bait  was  more 
freely  shown  to  the  fish,  by  the  constant  and  variable  motion  produced 
upon  it  by  the  tide.  In  the  old  way  the  bait  was  frequently  nid  from 
the  fish  by  being  covered  with  sea-weed,  or  was  consumed  by  some  of 
the  numerous  Utar-fish  and  crabs  that  infest  the  ground. 

"The  fishermen,  when  not  engaged  in  shooting,  hauling,  or  rebait- 
ing  the  long  lines,  fish  with  hand-lines,  armed  with  two  hooks  kept 
apart  by  a  strong  piece  of  wire ;  each  fisherman  manages  two  lines, 
holding  one  line  in  each  hand;  a  heavy  weight  is  attached  to  the 
lower  end  of  the  line,  not  far  from  the  hooks,  to  keep  the  bait  down 
near  the  ground,  where  the  fish  principally  feed.  These  two  modes 
of  line-fi^king  are  practised  to  a  great  extent  nearlv  all  round  the 
coast ;  and  enormous  quantities  of  cod,  haddock,  whiting,  coal-fish, 

Sollack,  hake,  ling,  torsk,  and  aU  the  various  flat-fish,  usually  called 
y  the  general  name  of  white-fish,  are  taken. 

"  Of  cod-fish  alone  the  number  taken  in  one  day  is  very  consider- 
able ;  firom  400  to  550  fish  have  been  caught  on  we  banks  of  New- 
foundland in  10  or  11  hours  by  one  man ;  and  a  master  of  fishing- 
vessels  trading  firom  the  London  market  told  me  that  eight  men 
fishing  under  his  orders  off  the  Dogger  Bank,  in  25  fathoms  water, 
have  taken  eighty  score  of  cod  in  one  day.  These  are  brought  to 
Qravesend  in  stout  cutter-rigged  vessels  of  80  or  100  tons  burthen,  called 
store-boats,  built  for  this  traffic,  with  a  large  well,  in  which  the  fish 
are  preserved  alive ;  and  of  these  a  portion  is  sent  up  to  Billingagate 
market  by  each  night-tide. 

"  Well-boats,  for  preserving  slive  the  fish  taken  at  sea,  came  into 
use  in  this  country  early  in  Sie  last  century ;  they  are  said  to  have 
been  first  built  at  Harwich  about  1712.  The  store-boats  remain  as 
low  down  as  Gkavesend,  because  the  water  there  is  sufficiently  mixed 
to  keep  the  fish  alive.  If  they  were  to  come  higher  up,  it  would 
kill  them. 

**  A  change  has  lately  taken  place  from  the  cod  having  shifted  their 
ground.  Formerly  the  Qravesend  and  Barking  fishermen  obtained  no 
cod  nearer  than  the  Orkneys  or  the  Dogger  Bank ;  but  for  the  last 
two  or  three  years  the  supply  for  the  London  mariLct  has  been  obtained 
by  going  no  farther  than  the  Lincolnshire  and  Norfolk  coasts,  and 
even  between  that  and  London,  where  previously  very  few  fish  could 
be  obtained        .... 

"In  a  natural  state  the  cod  spawns  about  February;  and  nine 
millions  of  ova  have  been  found  in  the  roe  of  one  femdie.  The  cod 
is  in  the  greatest  perfection  as  food  from  the  end  of  October  to 
Christmas.  It  may,  in  fact,  be  said  of  the  whole  of  the  family  of 
Gadida,  that  they  are  in  the  best  condition  for  the  table  in  the  cold 
months  of  the  year.  The  young  of  the  cod,  about  6  inches  loug^ 
aboimd  at  the  mouth  of  the  Thames  and  Medway  throughout  the 
summer :  as  autumn  advances  thay  gain  else  and  strength,  and  are 
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caught,  from  12  to  16  inches  in  length,  by  lines,  near  the  various  sand- 
banks in  the  channeL  When  of  whiting  size,  they  are  called  Codlingi 
and  Skinners ;  and  when  larger,  Tamlin  Cod." 

M.  agl^/tnui,  Cuv.,  the  Haddock,  a  common  fish  in  our  markets,  is 
of  a  smiJler  siae  than  the  cod,  which  it  greatly  resembles.  In  a 
specimen  20  inches  long,  the  length  of  the  head,  compared  with  that 
of  the  body,  without  including  the  taO,  is  as  one  to  two  and  a  half; 
the  depth  of  the  body  is  less  than  the  length  of  the  head  :  the  fins 
are  situated  nearly  as  in  the  cod,  but  they  are  proportionally  higher, 
especially  the  anterior  dorsal,  which  is  pointed :  the  tail  fin  hiw  its 
poisterior  edge  emarginated.  Its  colour  is  usually  paler  than  the 
common  cod,  the  back  is  paUsh-brown,  the  belly  is  mlveiy  white,  and 
the  lateral  line  is  black;  a  blackish  patch  is  situated  on  the  side  of 
the  body  behind  the  pectoral  fins,  and  sometimes  extends  over  the 
back,  and  unites  with  the  corresponding  spot  on  the  opposite  fiide ;  the 
dorsal  fins  and  tail  are  grayish,  and  the  pectoral  and  ventral  fins  are 
paler. 

This  fish  frequents  for  the  most  part  the  same  localities  as  the 
common  cod,  being  found  in  the  northern  seas.  It  occurs  all  round 
the  coast  of  Qreat  Britain  and  Ireland,  but  is  said  not  to  exist  either 
in  the  Baltic  or  Mediterranean.  It  is  chiefly  caught  with  long  lines 
baited  with  pieces  cut  from  a  herring  or  sand-launce. 

In  the  '  R4gne  Animal,'  it  is  said  that  when  the  Haddock  is  sslted, 
it  is  called  ELadou,  after  the  English  name  Hadok ;  and  in  the  '  History 
of  British  Fishes,'  Mr.  Tarrell  states,  that  ''the  French  fishermen  call 
the  haddock  Hadot,"  whence  probably  our  name  was  derived. 

M,  edUaritu  (Gadus  collar i<u\  the  Dorse,  the  Variable  Cod.  This 
species  is  admitted  by  Mr.  Tarrell  into  the  list  of  British  specie^ 
although  the  only  authentic  instances  of  its  capture  have  been  at 
Antrim  and  Cork  in  Ireland.  It  appears  to  be  a  well-known  fish  in 
the  Baltic^  and  is  frequently  called  the  Baltic  Cod.  It  differs  from 
the  common  Cod,  and  is  subject  to  great  varieties  in  its  charaotex% 
hence  its  name  of  Variable  Cod. 

M,  Ituea  (AselluB  lutau,  Willughby ;  Oadu»  Itucui,  linntsus),  the 
Bib-Pout  and  Whiting-Pout  The  Bib  and  Pout  have  sometimes 
been  regarded  as  different  fishes,  but  Yarrell  describes  them  aa 
one.  This  fish  is  well  known  on  the  English  coasts.  From  a 
dark  spot  at  the  origin  of  the  pectoral  fin  in  which  it  resembles 
the  Whitings  it  is  often  called  Whiting-Pout.  It  is  called  Pout^ 
Bib,  Blens^  and  Blinds  from  the  power  it  possesses  of  inflating  a 
membrane  which  covers  the  eyes  and  other  parts  about  the  hoad. 
The  flesh  is  excellent,  and  like  most  of  the  Oadidce  it  is  best 
eaten  in  November  and  December.  In  form  the  Whiting  Pout  is  the 
deepest  for  its  length  of  the  British  Oadidcs.  The  upper  jaw  is  the 
longest ;  the  band  of  teeth  of  several  rows,  those  forming  the  outer 
row  the  largest ;  under  jaw  with  a  single  row ;  the  barbule  at  the 
chin  rather  long ;  various  mucous  pores  about  both  jaws ;  the  eyes 
large ;  the  orbits  covered  with  a  loose  membrane  which  the  fish  has 
the  power  of  distending ;  the  diameter  of  the  eye  equal  to  one-third 
of  the  length  of  the  head ;  the  irides  orange  colour ;  the  dorsal  and 
abdominal  lines  exhibit  considerable  convexity;  the  body  tap«rs 
rapidly  frt)m  the  line  of  the  ending  of  the  second  dorsal  and  first 
anal  fins ;  the  colour  of  the  head,  back,  and  upper  part  of  the  sides, 
a  yellow  reddish-brown,  becoming  lighter  on  the  belly,  and  tinged  in 
places  with  bluish-gray ;  at  the  base  of  the  pectoral  fine  a  black  spot; 
scales  small  and  deciduous;  posterior  half  of  the  lateral  Une  straight, 
then  rising  in  a  curve  over  the  pectoral  fin;  all  the  fins,  except  tlfe 
ventrals,  dusky-brown;  the  ventrals  nearly  white;  the  first  anal  fin 
in  large-sized  specimens  edged  with  fine  blue. 

M.  ffUniUa  {Oadus  mmtUtti,  Linnssus),  the  Poor  or  Power-Cod. 
Though  similar  to  the  Pout  it  differs  in  many  points.  It  is  not  so 
deep  when  of  the  same  length ;  the  first  anal  fin  does  not  begin  so 
fSnr  forward  as  in  the  Pout  by  nearly  the  whole  length  of  the  base 
of  the  first  dorsal  fin ;  the  longest  rays  of  the  third  dorsal  fin  and 
the  second  anal  fin  are  shorter  than  the  bases  of  the  rsspeQtive  fins, 
and  do  not,  therefore,  produce  the  same  vertically  truncated  appear- 
ance as  in  the  same  relative  fins  of  the  Pout;  and  the  barbule  at  the 
chin  is  much  shorter. 

This  fish  is  abundant  in  the  Baltic,  where  its  presence  rejoices  the 
fishermen,  as  it  iei  usually  the  precursor  of  the  Cod.  It  is  the 
smallest  of  the  Cod  family,  and  although  on  account  of  its  siae  it  is 
more  usually  employed  for  bait,  it  is  veiy  good  eating.  It  is  scarce 
in  America. 

(YarreU,  Britith  Fiaha.) 

MORSE.    [Phooida.] 

MOKUS,  a  genus  of  Plants  belonging  to  the  natural  order  Moraetcg, 
The  fiowers  are  moncscious ;  the  staminiferous  fiowers  spiked ;  calyx 
4-parted,  spreading,  membranous ;  the  stamens  4,  larger  than  the  calyx, 
with  the  rudiments  of  an  ovary  between  their  bases ;  the  pistiliferous 
flowers  clustered;  sepals  4,  scale-like,  imbricating  each  other,  2 being 
opposite  and  external  to  the  other  2;  stigmas  2,  linear,  glandular; 
ovule  solitary,  suspended.  Fruit  consisting  of  the  latter  flowers 
become  fleshy  and  grown  together,  each  inclosing  a  dry  membranons 
pericarp.  Seed  pendulous ;  embryo  curved  like  a  horse-shoe,  amongst 
fleshy  albumen,  with  the  radicle  directed  to  the  hilum.  The  speoiea 
are  trees. 

M,  fdffra,  the  Black  or  Common  Mulberry,  is  a  small  tree  with  veiy 
rugged  bark.    The  young  shoots  are  downy;  the  leaves  roundish^ 
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eordate^  pubeioen^  ooanely  flerraied,  txragli  to  the  toudh,  sUghtl j 
aeuminftte;  stipules  oblong',  membranoiUy  downy,  the  length  of  the 
petiole  or  longer,  dedduooBi 

The  BUuskikidberry  is  the  only  ■pedes  of  Momu  worthy  of  being 
eultiYAted  as  a  firnit-tree.  It  is  a  native  of  Penoa,  and  its  indigenous 
range  appears  to  be  extensive.  Its  introduction  to  this  country  dates 
about  the  middle  of  the  sixteenth  oentuty.  Under  great  vidsaitudes 
H  proves  very  tenacious  of  life ;  and  under  ordinary  circumstances  it 
attains,  even  in  this  climate,  a  considerable  age,  for  some  trees  planted 
in  1548  are  still'aliTe.  The  fruit  is  used  at  the  dessert,  fresh  gathered, 
and  at  the  same  time  it  ought  to  be  so  lipe  as  to  be  just  ready  to  drop 
from,  the  tree ;  indeed  the  fruit  may  be  said  to  be  in  the  highest  per- 
fection with  regard  to  ripeness  when  it  actually  drops,  and  hence  a 
grass  plot  sunounding  the  trunk  is  desirable ;  but  the  trees  are  found 
to  thxive  better  when  the  soil  is  kept  stirred ;  however,  as  grass  will 
be  generally  preferred,  all  strong-growing  sorts  of  grasses  should  be 
avoided ;  and  it  should  also  be  kept  very  closely  mowed  till  at  least 
immediately  before  the  fruit  ripens.  By  this  means  the  sun's  rays 
will  be  permitted  to  penetrate  the  soil  to  a  greater  depth  than  when 
obstructed  by  a  covering  of  long  grass.  Mulberries  are  also  preserved 
in  the  form  of  a  syrup ;  and  their  juice,  mixed  with  that  of  apples, 
forms  a  beverage  of  a  deep  port-wine  colour,  called  Mulberry-Cider. 

The  soil  for  mulberry-trees  should  be  of  a  light,  rich,  and  mode- 
rately diy  nature.  If  the  subsoil  be  not  naturally  pervious,  it  should 
be  rendered  as  much  so  as  is  possible.  A  good  bottoming  of  brick 
rubbish  will  prove  beneficial  with  regard  both  to  the  growth  of  the 
tree  and  the  flavour  of  the  fruit. 

Propagation  of  the  Mulbeny  may  be  effected  either  by  seeds,  cut- 
tings, or  layering.  The  last  is  the  preferable  mode,  where  it  can  be 
conveniently  adopted ;  and  the  shoots  or  branches  used  for  this  pur- 
pose, as  also  those  intended  for  cuttmgs,  should  be  selected  from  those 
trees,  or  parts  of  a  tree,  that  have  been  observed  to  be  most  fruitful ; 
for  although  the  plant  is  generally  monosoious,  yet  some  trees  occa- 
sionally assume  a  dioscious  character.  Hence,  likewise,  seedling  plants 
are  not  so  desirable  as  those  propagated  from  trees  previously  ascer- 
tained to  be  prolific ;  and  moreover  seedling  plants  are  a  greater 
number  of  years  in  attaining  a  bearing  state. 

As  the  acquisition  of  a  good  mulberry-tree  is  very  desirable,  the 
following  directions  for  obtaining  a  bearing  tree  readily  and  quickly 
will  be  useful  If  a  tolerably  Isi^  branch  of  a  vigorous  tree  is 
'ringed,'  and  the  annulation  is  indosed  in  a  box  filled  with  rich  soil, 
■vffldently  large  to  hold  as  much  as  wiU  preserve  a  somewhat  uniform 
temperature,  or  at  least  an  approximation  to  that  which  the  roots  of 
a  tree  naturally  experience  in  the  ground,  roots  will  be  readily  emitted 
into  the  earth,  and  in  due  time  the  brandi  may  be  out  off  and  planted. 
A  covering  of  moss  is  useful,  putly  for  maintaining  an  equable  tem- 
perature, and  partly  for  preserving  moisturoL 

The  Mulberry-Tree  requires  very  little  pruning  beyond  that  of 
reffulating  the  head.  The  season  for  this  operation  should  be  always 
mid-winter ;  for  if  in  a  growing  state,  this  plant  bears  amputation 
very  ill,  especially  as  regards  large  limbs.  Mulberries  have  been 
>  trained  against  south  walls,  over  ^vhich  a  single  plant  has  been  known 
to  extend  upwards  of  ninety  feet  horizontally ;  additional  size  and 
flavour  are  said  to  have  been  gained,  but  certainly  not  so  much  over 
a  standard  on  a  proper  bottom  as  to  compensate  for  the  great 
extent  of  wall-room  oocupied. 

M,  alba,  the  White  Mulberry,  is  a  native  of  China,  where  it  forms 
a  small  tree,  and  whence  it  has  been  gradually  carried  westward  till  it 
has  become  a  common  plant  in  most  of  the  temperate  parte  of  the 
Old  World,  forming  in  the  south  of  Europe  a  pollard-tree  by  road- 
sides.   Its  leaves  are  smooth  and  shining,  usually  heart«haped  at  the 
base,  and  on  old  trees  ovate  or  oblong,  but  on  young  vigorous  shoots 
as  frequentiy  divided  into  deep  lobes.    The  fruit  is  white,  insipid,  and 
of  littie  value  except  for  feeding  poultry ;  in  this  country  it  is  seldom 
formed.    It  is  on  this  spedes  that  the  silk-worm  is  chiefly  fed ;  and 
in  silk  countries  many  varieties  are  cultivated  for  the  purpose,  some 
of  which  are  add  to  be  much  better  than  others.    The  common  wild 
kind  is  said  to  suit  the  silk-worm  as  well  as  or  even  better  than  any 
otiier  kind ;  but  as  it  yidds  only  a  small  quantity  of  foliage,  compared 
with  other  sorts,  it  is  prindpally  employed  as  the  source  of  seeds  from 
which  stocks  are  raised  for  grafting  more  productive  varieties.    Of 
the  latter  each  silk  country  has  its  own  £sncy  kinds,  which  there 
would  be  littie  advantage  in  noticing  here ;  but  there  is  among  them 
an  exception  of  importance,  the  value  of  which  has  been  recognised 
wherever  it  has  been  cultivated.    Some  years  since  a  mulberry  was 
mtrodueed  into  France  from  Manilla,  whence  it  has  gained  the  name 
of  the  Philippine  Mulberry,  the  great  excellence  of  which  seems  uni- 
▼atsaUy  acknowledged.    It  has  stauffht  smooth  branches,  oval  heart- 
shaped  leaves  tapering  to  a  point,  thin,  rather  soft,  a  littie  blistered 
ud  puckered  in  the  middle,  often  drooping,  and  sometimes'more  than 
siz  or  even  mne  inches  broad  in  the  dry  climate  of  the  south  of  France. 
It  grows  much  faster  than  the  White  Mulbwry,  and  strikes  from 
eottings  as  freely  as  a  willow,  which  is  not  the  case  with  the  latter. 
The  abundance  of  its  leaves  is  much  greater  than  any  other  known 
vjnety,  and,  what  is  most  important,  it  is  not  only  freely  eaten  by  the 
silkworms,  but  perfectiy  agrees  with  them.    Its  culture  is  now  super- 
seding that  of  all  others  in  the  south  of  Europe,  and  it  is  even  token 
as  a  stock  on  which  to  graft  the  common  White  Mulberry,  when  the 


latter  is  wished  for.  According  to  M.  Bonafoos  this  may  be  dooe 
either  upon  layers  of  the  Philippine  Mulberry,  headed  down  to  one 
or  two  eyes  above  the  g^und,  or  upon  outtings  seven  ot  eight  indiei 
long,  wmch  may  be  planted  immediatdy  after  having  been  grafted  : 
the  young  plants  irill  be  five  or  six  feet  long  tiie  first  year,  aad 
three  or  four  inches  in  droumference.  This  mnlberry  is  someticMs 
called  MoruB  fMUUca/uli$, 

In  this  country  the  White  Mulberry  and  all  its  varieties  suffer  t 
good  deal  from  our  winters,  but  not  so  much  as  to  prevenv  its  cold- 
vation.  Some  years  ago  an  attempt  was  made  to  intKHluee  it  and  the 
rearing  of  silkworms  into  Great  Britain ;  but  the  attempt  fiailed,  owi&$ 
partiy  to  unskilful  management,  but  more  to  the  soft  juicy  oonditbc 
of  the  leaves  in  this  damp  olimate,  which  rendered  them  unfit  for  th^ 
food  of  the  worm. 

(Loudon,  Arbord/vfi^  Briiannieum.) 

MOSANDEBITE,  a  Mineral  bdonffmg  to  the  Cerium  Mnea  It 
occurs  masuve  and  fibrous,  and  orystsuUised  in  flat  prisma.  desT^e 
in  one  direction  distinct^  in  others  indistinct  Colour  dull  reddiab- 
brown.  Streak  grayidi-brown.  Hardness  4-0.  Lustre  of  desTs^ 
£tce  between  vitreous  and  greasy ;  of  other  sur&oes  resinoixsL  Thb 
splinters  tranduoent,  and  showing  a  bright  red  colour  by  transmitted 
light  Specific  gravity  2*98  to  2*98.  It  is  found  at  Lammanskaret  is 
Sweden.  According  to  Erdmann  it  consists  mostly  of  silica,  tituie 
add,  and  the  oxides  of  oerium  and  lanthanium,  with  some  oxide  d 
manganese,  lime,  a  littie  magnesia,  potash,  and  water. 

MOSASAURUS,  Mr.  Conybeare's  name  for  a  gigantio  extinot  aquatk 
Saurian,  the  Sawroehaimpsa  of  Wagler.  It  was  at  first  oonsiderod  bj 
Faujas  St.  Fond  to  be  a  Crocodile,  but  its  true  podtion  among  ttie 
Saurians  was  pointed  out  by  Camper  and  confirmed  by  Curiar. 
Indeed,  previous  to  their  investigations,  the  neariy  perfect  head  oi 
this  Saurian,  known  as  the  great  animal  of  Ifiaestrioht,  and  found  luar 
that  dty  in  the  cdcareous  freestope  forming  the  most  raoeot  depoct 
of  the  cretaceous  formation,  was  a  stumbling-block  to  naturalists,  some 
of  whom  were  of  opinion  th|it  it  was  a  whale.  The  2oologi»ts  lait 
named,  and  especially  Cuvier,  have  satisfactorily  i»roved  that  it  was  t 
great  marine  reptile,  Snd  very  neariy  allied  to  the  Monitor.  [Moxi- 
TOBID&]  The  teetii  are  without  true  roots,  not  hollow  as  in  the 
Crocodile^  but  solid  throughout,  and  joined  to  the  sodceta  by  a  broad 
bony  basis,  the  result  of  the  hardening  of  the  pulp  from  which  the 
teeth  were  formed,  and  likewise  attached  to  the  jaw  by  the  ossiS- 
cation  of  the  pulp  that  had  furnished  the  enamel  *'  Thus  induiated 
capsule,"  writes  Dr.  Buckland,  in  his '  Bridgewater  Treatise,'  **  passed 
like  a  drcular  buttress  around  its  base,  tending  to  make  the  tooth  as 
instrument  of  prodigious  strength.  The  young  tooth  first  appeared  ia 
a  separate  cell  in  the  bone  of  the  jaw,  and  moved  irr^gulariy  acroda 
its  substance  until  it  pressed  against  the  base  of  the  old  tooth; 
causing  it  gradually  to  Mcome  detached,  together  with  its  base,  by  t 
kind  of  necrosis,  and  to  fall  off  like  the  horns  of  a  deer.  The  teeth 
in  the  roof  of  the  mouth  are  also  constructed  on  the  same  princi|]4a 
with  those  in  the  jaw,  and  renewed  in  like  manner." 

The  last-mentioned  writer  places  its  organisation  and  its  aoological 
and  geologicd  relations  in  so  interesting  a  point  of  view  in  the  treatiae 
above  mentioned,  that  we  select  his  account  as  the  best  calenlatad 
to  inform  the  genend  as  well  as  the  philosof^cal  reader  on  tiuae 
points. 

"  The  geological  epooh  at  which  the  Mo§a»tmnu  first  apjieared  seemi 
to  have  been  the  last  of  the  long  series  during  which  tae  oolitic  and 
cretaceous  groups  were  in  process  of  formation.    In  these  periods  the 
inhabitants  of  our  planet  seem  to  have  been  principdly  marine,  and 
some  of  the  largest  creatures  were  Saurians  of  gigantio  stature,  many 
of  them  living  in  the  sea,  and  controlling  the  excessive  increase  of  the 
then  extendve  tribes  of  fishes.    From  the  lias  upwards  to  the  com- 
mencement of  the  chdk  formation  the  IchthffOiatiri  and  Plaiomvri 
were  the  tyrants  of  the  ocean ;  and  just  at  the  point  of  time  when 
their  existence  terminated,  during  the  depodtion  of  the  efaalk,  the 
new  genus  MosaMawnu  appears  to  have  been  introduced,  to  supply  for 
a  wh&e  their  place  and  office,  being  itself  destined  in  its  turn  to  give 
place  to  the  Ceiaeta  of  the  tertiary  periods.    As  no  Saurians  of  the 
present  world  are  inhabitants  of  the  sea,  and  the  most  powerful  living 
representatives  of  this  order,  namdy  the  Crocodiles,  though  living 
duefiy  in  water,  have  recourse  to  stratagem  rather  than  speed  for  the 
capture  of  their  prey,  it  may  not  be  unprofitable  to  examine  the 
mechanicd  contrivances  by  which  a  reptile,  most  neariy  allied  to  the 
Monitor,  was  so  constructed  as  to  possess  the  power  of  moving  in  the 
sea  with  suffident  vdooity  to  overtake  and  capture  such  large  and 
powerful  fishes  as,  from  the  enormous  sise  of  its  teeth  and  jaws,  we 
may  condude  it  was  intended  to  devour.    The  head  and  teeth  point 
out  the  near  rdations  of  this  animd  to  the  Monitors ;  and  the  pro- 
portions maintained  throughout  all  the  other  parts  of  the  skeleton 
warrant  the  condudon  that  this  monstrous  Monitor  of  the  andent 
deep  was  25  feet  in  length,  dthough  the  longest  of  its  modem  coo- 
geners  does  not  exceed  5  feet.    The  head  here  represented  measures 
4  feet  in  length,  that  of  the  largest  Monitor  does  not  exceed  5  inehea 
The  most  sfilful  anatomist  would  be  at  a  loss  to  devise  a  series  ol 
modifications  by  which  a  Monitor  could  be  enlarged  to  the  length  and 
bulk  of  a  Grampus,  and  at  the  same  time  be  fitted  to  move  with 
strength  and  rapidity  through  the  waters  of  the  sea ;  yet  in  the  foeail 
before  us  we  shall  find  the  genuine  characters  of  a  Monitor  maintained 
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tTironghont  the  whole  «kdeton,  with  mch  demtioM  only  m  tended 
to  fit  the  aTiimol  for  ita  oarine  exlAtflnce. 

"  The  Motaiattna  had  acutielj  any  chuacter  in  oommoD  with  the 
Crocodile,  but  resambled  the  Igusna*  in  having  an  apparatus  ot  teeth 
Gied  OQ  the  pterygoid  bone,  and  placed  in  the  roof  of  its  mouth,  u 
in  maoy  serpentB  and  fiahee,  wtrare  they  act  aa  barb*  to  prevent  the 
aecapa  of  Uieir  prey. 

"  The  other  parts  of  the  skeleton  follow  the  character  indicated  by 
the  head.  The  vertebrte  are  all  coucave  in  front  and  convei  behind; 
being  fitted  to  each  other  by  a  ball  and  socket  joint,  admitting  easy 
and  universal  fleiion.  From  the  centre  of  the  back  to  the  extremity 
of  tba  tail  they  are  destitute  of  articular  npophyies,  which  are  esaential 
to  Hupport  the  back  of  animala  that  move  on  land  :  in  this  respect 
tbey  agree  with  the  vertabrai  of  dolphins,  and  were  calculated  to 
rocilitals  the  power  qf  Bwimming ;  the  vertebm  of  the  neck  allowed 
to  that  part  also  more  Sexibility  than  in  the  Crocodiles. 

"  The  tail  was  Battened  on  each  aide,  but  high  and  deep  in  the 
vertical  direction,  like  the  tail  of  a  crocodile,  forming  a  atraight  oar 
of  inameDee  strength  to  "propel  the  body  by  horizontal  movements 
luialogouB  to  those  of  skulling.  Although  the  number  of  caudal 
vertebns  was  nearly  the  same  as  in  the  Monitor,  the  proportionate 
length  of  the  tail  was  much  diminiahed  by  the  comparative  shortDeaa 
of  the  body  of  each  vertebra ;  the  effect  of  this  variation  being  to  give 
etreogth  to  a  shorter  tail  as  an  organ  for  swimming ;  and  a  rapidity  of 
movement,  which  would  have  been  unattunable  by  the  long  and  Elen- . 
der  tail  of  the  Monitor,  which  assists  that  animal  in  climbing.  There 
is  Bi  further  provision  to  give  strength  to  the  tail,  by  the  chevron  bones 
being  soldered  firmly  to  the  body  of  each  vertebra,  aa  in  Qshea" 

The  total  number  of  vertebree  wia  133,  nearly  the  aame  as  in  the 
HonitorB,  and  more  than  double  the  number  of  those  io  the  Crocodiles. 
The  ribs  Wa  single  head,  and  were  round,  aa  in  the  family  of  Lizards. 
Of  the  extremities  sufficient  fragments  have  been  found  to  prove  that 
the  Jfosasaunu,  instead  of  legs,  had  four  Urge  paddles,  resembling 
those  of  the  PUtiataunu  and  the  Whale :  one  great  WW  of  these  was 
probably  to  assist  in  raiaiog  the  animal  to  the  surface,  in  order  to 
breathe,  as  it  apparently  had  not  the  horixontal  tul  by  means  of 
which  Uie  Crtacca  ascend  for  this  purpose.  All  these  characters  unite 
to  ahow  that  the  ifoiotaunij  was  adapted  to  live  onthely  in  the  wator, 
and  that  although  it  waa  of  such  vast  proportiona  compared  with  the 
living  genera  of  these  families,  it  formed  a  link  intermediate  between 
the  Monitom  and  the  Iguanas,  However  strange  it  may  appear  to 
find  ita  dimenaiona  so  much  exceeding  those  of  any  existing  lizards, 
or  to  find  marine  genera  in  the  order  of  Saurians,  ia  which  there 
exists  at  this  time  no  spedn  capable  of  living  in  the  sea;  it  ia  scarcely 
teaa  strange  than  the  analogous  deviatjons  in  the  Mtgatotmtnu  and 
IgaaHodon,  which  allbrd  examples  of  atill  neater  expansion  of  the 
typo  of  the  Honitor  and  Iguana  into  oolosesl  fbrma  adapts  to  move 
upon  the  land.  Throughout  all  these  variations  of  proportions,  we 
trace  the  peraiatenco  of  the  same  laws  which  regulate  the  formation 
of  living  genera,  and  ^m  the  oombinations  of  perfect  meduLoiam 
that  have  in  all  times  resulted  from  their  operation,  wa  infer  the 


upheld. 

"  Cuvier  asserts  of  the  Motataunit,  that  before  he  had  seen  a  single 
vertebra,  or  a  bona  of  any  of  ite  extremities,  he  was  enabled  to 
announce  the  character  of  the  entire  skeleton  from  the  sxamination  of 
Uia  jaws  and  teeth  alone,  and  even  from  a  aingle  tooth,  The  power 
of  doing  this  results  from  thosa  magnificent  laws  of  co-existence 
which  form  the  basis  of  the  science  of  comparative  anatomy,  and 
which  give  the  highest  intoreat  to  ite  discoveries." 


H»d  of  Ifiaaiatiriu  CampeH  {Zncitia  tnianlta  of  SBminrrlng). 

The  noble  epecimen  from  which  the  cut  is  taken  was  discovered  in 
17SI),  and  ia  in  the  Uoseum  at  Paris.  At  the  cspture  of  Haeatricht 
by  the  French  army  it  was  ^ven  up  to  them  for  the  purpose  of  being 
phwed  in  the  museum,  aooording  to  Cuvisr,  by  Qoddio,  dean  of  the 
chapter  of  that  town,  which,  in  virtae  of  some  droite  of  the  chapter, 
had  taken  it  from  HoCTman,  of  whoae  oollectioa  it  formed  the  principal 
feature.  Jt  ia  said  that  the  Fmnch  OHuoneen  had  directions  not  to 
point  their  artiileiy  towards  that  part  of  tba  town  in  whidi  this 
precious  apedmen  was  deposited. 

A  cast  of  the  above  specimen,  prsaanted  by  Baron  Cnvier  to 
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Dr.  Hantell,  is  now  In  the  British  Uniatim.  In  the  same  ooUeoliini  U 
also  part  of  a  lower  jaw  of  ifotataunu,  presented  by  Dr.  FetM 
Camper  in  1784.  There  are  also  several  vertebrae  found  by  Dr.  Mantall 
in  the  Chalk  of  Lewes.  Caste  ore  also  preserved  in  the  museums  of 
the  Qeoiogical  Society  and  of  the  Koyal  College  of  Surgeons.  Teetb 
in  every  reepect  similai  to  those  found  in  tha  Uaestricht  reptile  htTS 
been  Recovered  by  Dr.  Harlan  in  Philadelphia,  and  othsi  renuiiM 
of  this  animal  have  beeo  found  in  the  same  i^trict. 

(Mantell,  PouiU  of  tht  BrilM  Mtueum.) 

MOaCHATA.     [AOTiMiiDa] 

MO'SCHID^,  a  family  of  Bummant  Quadrupeds  familiariy  known 
as  Husk-Deer. 

Linnceus  defines  the  genus  MoitJiut,  which  he  places  between  Cbmelw 
and  Cereut,  under  his  order  Pecora,  as  having  no  horns,  and  the  upper 
canine  teeth  soUtary  and  aiserted— "  Comua  duUb.  Dsntes  Laoiaril 
Superiores  solitarii,  aiserti." 

Pennant,  in  the  '  Sjatematio  Index,'  gives  it  nearly  the  tame  poa< 
tion,  the  only  difference  being  that  the  Deer  precedes  it^  and  the  C^md 
follows  iU 

Cuvier,  in  his  lest  edition  of  the '  Rigne  Animal,'  gives  it  tha  sam* 
position  that  Linn»us  assigned  to  it ;  the  Llamas  (among  the  Camsls) 
immedialaly  preceding  it,  and  the  Deer  {Cennu,  Unn.)  being  next  in 
succession  to  it.  The  French  zoologiit  stetes  that  the  Unsks  an 
much  lees  anomalous  than  the  Camels,  and  only  diSer  from  the  other 
Rumioante  in  tha  absence  at  horns,  in  having  a  loog  canine  tooth  on 
each  aide  of  the  upper  jaw,  which  comes  out  of  the  mouth  in  the 
males,  and  finally,  in  having  in  their  akeleten  a  slight  Sbula,  which 
has  no  existence  in  the  CameU  He  adds  that  they  are  obsnning 
animals  in  regard  to  their  elegance  and  lightoess.  Tha  distinction  of 
the  eiaerted  upper  canine  tooth,  noticed  by  Cuvier,  ia  not  oonfinad  to 
the  Musks ;  such  a  oonformation  existe  in  some  of  the  males  of  41u 
Cervida,  the  Muiyak  for  instance. 

Mr.  Swainaon  is  of  opinion  that  the  Monhida,  or  Hnak-Deer,  oon- 
etitute  the  most  aberrant  group  of  tha  Rmninante,  and  he  plaosa 
theni  between  the  Ctnida  and  the  OandDparda,  the  last  &mily  baiog 
the  terminating  group  of  liis  fourth  tribe,  or  Ruminants. 

M.  F.  Cuvier  enumerates  Moichut  Momhiftnu,  M.  ManmKO,  M. 
pj/gmaut,  it.  /ruiiwMNH,  and  M.  Ifapn,  as  tha  only  spedes  known  at 

Dr.  J.  E.  Qrey,  in  his  '  Disposition  of  the  Mammalia '  {'  *nn«lT  o( 
PhiL,'  182G),  divides  tha  family  Bovida  into  two  sections,  tha  &*t 
with  persistent  horns,  and  the  second  with  either  no  boms  or  deddoooa 
boms.  [BoTiss.]  He  makes  MotiAitui  the  fourth  aub-family,  sod 
arranges  it  tietween  Canulina  and  Cernna,  in  the  second  section.  Ths 
genera  of  MoiAina,  in  this  arrangement,  are  MoMehta  and  JfenAuM, 
The  same  author,  in  June,  183S,  read  to  the  Zoological  Sode^  of 
Ijondon  some  obasrvations  '  On  ths  genus  Motdnu  of  Linnsui^  witti 
descriptiona  of  two  new  species.'  He  remaned  that  the  only  (ihaflfltiw 
1>y  which  this  genus,  as  ceteblished  by  Liniueus  and  otheis,  difin 
from  the  genus  Ctnmt,  consisU  in  Uie  absenoe  of  horn*;  ler  th» 
elongated  oanines  are  common  to  it  and  most  of  the  Indian  speoiaB  of 
Cemu,  espeoially  the  C  Mvnifac    [Cibtidm.] 

ThechMseter  of  the  for,  the  degree  of  hairiness  or  naksdnHs  of  tb* 
metatanns,  and  tiis  presanoe  or  absenoe  of  tha  musk-bog  of  tha  nial^ 
ofier  however,  he  obearved,  good  charactm*  for  tha  snhdinaioa  of  tlu 
group  into  three  very  diatinot  sections  or  subfienara. 

The  first  of  thsee  diviaiona,  for  which  Dr.  Qray  would  Mtoin  tlis 
name  of  MaKhut,  comprehends  only  the  TilMt  Mask,  M.  MatMftrtu, 
Linn.  In  eontmoti  with  the  Deer  and  Antelope^  It  has,  lia  pi^tad 
out,  the  hinder  and  outer  side  of  the  metataraoa  eoTersd  wiu  dow 


^   musk.    Ite  young,  like  those  of  n 

spotted,  whilst  the  adult  animal  is  plain-coloored. 

Dr.  Gray  further  stated  that  ths  divisioo  to  which,  in  the  year  1831, 
in  a  paper  in  the  '  Medical  Repository,'  he  gave  the  name  of  Manimta, 
also  oonaiste  of  but  a  single  species,  the  Mvie/uu  Mttamna,  Linn.  In 
this  ^vup  the  hinder  edge  of  the  metatarsus  ii^  he  observed,  oofcnd 
with  hair ;  and  then  is  no  muak-hag  in  either  sex.  The  Use  hool^ 
be  remarked,  are  distinct,  althoo^  Luuueoa  and  Buffon  demiad  their 


Tba  third  and  last  Enhdiviaion  !a  charactarlsBd  by  Dr.  On^,  under 
uue  name  of  Tragvtia,  as  having  the  hinder  edge  of  the  metatansi 
neaily  bald  and  slightiy  callous,  a  character  whidi  dlltingnialHl  than 
at  onoa  from  all  other  RuminanU ;  the  fur  ia  toft,  and  nlpinwrid  liko 
that  of  Meminna,  bat  not  spotted  even  when  young;  tha  thioat  U 
provided  with  a  somewhat  naked,  ooncave,  Bab.gUnda]ar,  oaSooi 
disc,  placed  between  the  rami  of  the  lower  jaw,  from  which  a  band 
extends  to  the  fore  part  of  the  chtn ;  and  tbey  have  no  muak-bs^ 
Like  all  the  other  species  of  the  Linnsean  genua  MoteMtu,  they  ban 
false  hoofs ;  and  moat  of  them  have  the  edges  of  the  lower  jaw,  UuM 
diverging  bwidi  on  the  cheat,  and  the  under  snrfaaa  of  the  body,  man 
or  leas  purely  white.  The  spedes  of  this  division  scarcely  d^sr  in 
oolour  in  the  various  stsges  of  their  growth,  the  young  fawn  rsMmbllng 
the  adult  in  every  particular  except  in  ait« 

In  this  division,  the  synonymy  of  which  is  stated  to  be  aztnoMlf 
confused.  Dr.  Oray  reclioaa  tour  spades,  two  of  whioh  he  d««ib«  w 
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new.  Dr.  Oimy  »Ut«d  tiat  ha  wu  uiublg  to  iitalitj  vrith  asj  of  Uw  \ 
torn  ipraei  mantioned  b;  him  on  this  ooouion,  or  to  ■epHmte  from 
them  aa  dutmot,  the  FttUndoo,  figured  in  Huadon'B  '  Sumitn,'  or 
Pygmj  Hnik  of  Bnnutn,  figond  in  Mr.  Qiifflth'i  ediUoD  of  Cansr'a 
'  Animal  Kiogdom,*  on  wbioh  Fiacber  hta  tatabliihad  his  Mot^tu 
OriffilUi.  Ths  M.  jiy^nunu  of  Limueiu,  in  Dr.  On;'*  opioion,  bdoDgs 
to  tha  genoa  Jnti&pe ,-  the  hinder  pirt  of  the  tanua  baiog  covarod 
irith  hair,  and  tha  bias  hoob  very  unall  and  mcUmantary,  and 
aotinly  hiddan  under  the  luir  of  ths  fset.  Ha  thinka  that  ths  M, 
Amtrieanut  ftppean  b;  its  apotted  liranto  belong  to  a  apeoiea  of 
Dear;  and  that  the  K.  delieatyiia,  or  LeTerUa  Uiuk  of  ShAW,  ia 
undoubtedlj  the  fkwn  of  u  deer.  Dr.  Qtk;  furtiieT  obaerred  that  it  ia 
oocioiu  that  Dr.  Shaw  qootes  u  a  irnonym  of  the  latt-named  apeclaa 
the  figure  of  Seba,  on  which  alone  the  Jf.  Amerieaniu  ia  founded, 
while  at  the  tame  time  he  enumentea  the  If.  Amtneanui  aa  a  diatinot 
apedes.    ('  ZooL  Proc,'  1836.) 

Id  the  uiue  year  Hr.  Ogilbj.  ia  hii  paper  on  tha  '  Rumtnantia,'  read 
before  the  Zoological  Society,  makes  tbe  Mntchidv  the  third  family  of 
that  order,  with  the  following  character : — 

Feet  biiuloate ;  homa  none ;  inciaor  teeth  (primorea),  aboTe  none, 
beneath  eii;ht.    Two  genera. 

].  Jfa<cAiu.^Ilhinaria  large.  L^ohrymal  ainnees  none ;  interdigital 
foaan  nooa  ;  inguinal  follieleg  none  ;  teata  four.    Type  Jf.  Mradafert. 

£  /icaltt((t).— Rhinarianone.  lachrymal  ainiiKaimall  and  dirtinot; 
interdigital  foaue  none ;  inguinitl  folUclea  amalt ;  teata  two.  Type, 
/.  PnAatm.    ('ZooL  Proc./  part  iv.  p.  IIB.) 

Hr.  Ogilby  goes  on  to  state  that  tha  genua  ImUu*,  founded  upon 
the  ofaera^atioo  of  a  aingle  awciinen,  may  erentuaUy  pTOTe  to  bdong 
to  a  different  family :  and  infleed  he  obeerTes  that  it  differ*  little  &om 
the  true  antelopea ;  bat  e*en  auppomng  it  to  be  oorractly  pbujod 
among  the  Miachida,  other  forma,  Mr.'Ogilby  remarks,  are  atill 
wanting  to  fill  up  the  chaania  which  evidently  eiiat  among  the  chaise- 
ters  of  that  group.  "  Two,"  cODtinusa  Hr.  Ogilby,  "  are  more  espe- 
oially  indicated,  and  oar  knowledge  of  the  laws  of  organio  combination, 
and  of  the  oonatltuent  parte  of  other  groups,  givea  ui  erer;  reaaoD  to 
belieTe  in  their  aotusl  eiisteuoe,  and  to  anticipate  their  disaoveiT." 
He  then  prooeeda  to  ohanuteriae  the  genera  f  umujttt  and  Caprtmu, 
obaerring  that  they  will  probably  be  found,  one  in  the  tropical  foreata 
of  the  Indian  Archipeluo,  and  the  other  on  the  elevated  table-landa  of 
Hezioo  or  South  AmenoL 

"  It  may  appear  a  bold,  pertiapa  a  preaomptaooa  ondertakin^"  aaya 
Hr.  Ogilby,  "  thua  to  prmlict  the  diaaoTety  of  apemea  and  datUM  the 
characters  of  genera,  of  whose  aotoal  exittenoe  we  b»*e  no  podtira 
knowledge ;  but,  aa  alnady  remarked,  all  the  analogiea  of  nature, 
whether  deriTed  &om  organic  oombiiuktlon,  of  from  uia  conatitnent 
membeia  of  omilar  groupa,  are  in  fanmr  of  the  auppoaitioa ;  and  I 
maj  obaerre  further,  that  the  recent  diacoTery  of  the  gentu  Ixeitu, 
if  indeed  it  erentnally  prove  to  be  a  genus,  of  whiob  I  had  long  pre- 
ilooalj  defined  the  charaoteia,  aa  I  have  here  done  for  the  sreaamsd 
ganen  HiMuihit  and  CaproAut,  atcengthens  my  belief  in  the  actual 
exiatenee  of  these  forma,  and  increaaaa  the  probability  of  their  fatura 
diaooveij."  The  hmily  U  placed  by  Hr.  Ogilby  between  the  Ctrtida 
and  Oaprida. 

The  same  aathot  make*  Tragt^u  (type  Antilopt  pygmaa)  the  first 
genus  of  hia  family  Sonda. 

The  JfoacAufiE  do  not  differ  maoh  from  the  other  Rnminanti ;  ths 
leading  diffetenoea  are  given  above,  and  tha  general  oaaaous  structure 
of  the  form  may  be  eolleated  from  the  following  cuts : — 


Dentnl  FoimnU : 


Teeth  o(  Itaickui  KatcM/mo.     F.  Cavter. 

The  canine  teeth  go  br  back  into  the  upper  jaw,  M  win  b«  MK ho 
the  fbllowing  figure  of  one  of  them.  It  is  not  inpoMhle  ttet  tk 
lo-oallsd  canine  teeth  of  Urtut  euUridtM  may  be  the  canina  tsetb  if 
IK   extinct  ruminant  allied  to  this  family,  or  that  of  the  Ctrnid. 


2  feet  3  incliee;  whilatfrom  the  top  of  the  haunchea  to  tha  tolaoftlx 
hind  feet  the  meaiunment  is  about  2  feet  0  inchea.  Ban  long  u;^ 
rather  narrow,  m  the  iniide  pale-yellow  and  dark-brown  outiida.  ^"^ 
on  the  body  subereot,  bng,  each  h«r  marked  with  short  wsiM  fiw 
top  to  bottom,  aah-ooloured  near  the  base,  black  or  blackiih  avi  tv 


figured  by  Fennant,  tbe  fore  part  of  the  neck  ia  marked 

I  with  long  white  itripes  from  tbe  head  to  the  oheat,  ths  back  itiipn 
1  tranaveraely  with  pale-brown  reaching  to  the  sides,  which  ''*.'~ 
I  dapfded  with  a  lighter  oolonr.    Hoofs  very  long  and  de^lydiridM 

spnnotu  hoofs  rmj  long.    Tail  abont  an  mch  long,  conovled  ia  ><>■ 


Bkaltlon  af  Ifatihitt  Mitehifkrui, 


otDmru&lom.  Penis  vix  parcipimidns.  (PennaDt) 
leas  duw  the  male,  and  wants  the  two  tn^a. 
I  lonng,  apotted. 
'  The  Husk  ia  «  mountain  nnim^l,  timid  and  shy,  and  a  kxn  » 
ooUtode.  Predpioea  covered  with  pinai  and  almost  inaooewble  oip 
nre  its  favourite  haunts ;  and  tbe  mtuk-hnntar  often  parOa  his  li^  j^ 
I  the  dangerona  ohase ;  for  when  ikodr  pniraed  the  »""■*'  takai  '^'^ 
I  rrequsntly  b  the  highest bttnessMJleaving msn  and do^ «it!i rnnnf 


IS  UOSCHIDJG. 

ha  poBsibilit;  of  *ce«ea  to  the  precipitous  lammitB  to  wUoli  it  fiiea. 
Lnd  yet  Um  alaugbtw  mads  >inaDe  them  maat  at  one  time  h&ve  been 
ireat,  and  the  uiimali  sbundant;  forTaTBmier  bought  in  one  journey 
'673  musk-bage.  Thebag,  or  tumor,  coatuniag  thiatrell-knoTn  drug 
B  peculiAT  to  Uie  niale :  it  is  kidaej-thaped,  pendulous,  of  the  aiza  of 
.  h«n'B  egg,  and  utaated  beoeath  the  abdomen.  There  are  aaid  to  ba 
vro  apertuna,  the  larfcer  oblong,  the  imnllsr  round,  and  coTered  with 
■air :  and  on  the  application  of  preuura  the  muak  m^  be  forced 
through  the  aperturee.  It  la  brown  and  unctuoiu.  I^is  bag  the 
ixintem  oat  off,  and  tia  it  up  for  Bale,  but,  like  eTerTthing  that  ia 
sloolkted  for  the  nie  of  mat)  and  is  the  object  of  commerce,  it  ia  aaid 
>t>  bo  adulterated  by  tbe  admiiture  of  foreign  matter,  and  piece*  of 
load  are  atated  to  have  been  found  emeloped  in  it,  for  the  purpoae  of 
increaaiiig  tbe  weight.  The  musk  whldi  oomee  &om  Tibet  ia  ood- 
ndered  the  beat,  and  used  to  bear  the  highest  price ;  the  bag  ia  more 
or  l«s>  full,  and  the  qaality  more  or  leas  good,  according  to  the  age 
and  health  of  the  aaiauL  When  diy,  mu^  ia  dark-brown,  inclining 
to  red,  or  rurty-black,  and  appears  more  or  leas  granulated.  To  the 
taate  it  is  rather  bitter  and  somewhat  acrid.  It  is  perhaps  the  atrongest 
and  moat  pungent  of  perfumes,  and  so  subtle  that  ever;  thing  near  it 
becomea  infected,  aod  for  a  long  time  retains  the  odour;  vessels  of 
•ilver  even,  a  metal  which,  aa  much  as  if  not  more  than  otheni,  readily 
beoomes  purified  from  odorous  substanoea,  do  not  part  with  the  aoent 
of  mnak,  which  may  have  been  placed  in  them,  for  a  long  time. 
Wheo  &4ah,  or  exposed  in  large  quantities,  its  effeata  upon  the  nerroua 
ayatem  are  said  to  be  absolutely  violent ;  and  it  ia  stated  that  blood 
has  been  forced  from  the  nose,  eyes,  and  ears,  of  those  who  hava  im- 
prudently inhaled  the  vapour  of  a  eonaidorable  quantity.  When 
Cbordin  mode  his  purchases,  he  secured  himHolf  from  toe  audden 
effoeta  of  the  sm^  by  covering  his  face  with  a  handkerchief  «ef enl 
tlmea  folded  The  mere  skin  of  the  animal  fills  the  plaoe  when  it  is 
kept  with  tbe  perfume  for  a  long  period.  In  medidne  it  ia  mad  for 
nervous  and  convulaive  oasea  in  considerable  doses.  Tbe  flash  of  the 
animals,  though  that  of  the  male*  is  ntber  highly  Bavoured  with  moak, 
ia  eaten  bj  the  Boaaians  and  Tortaca  In  mttiug-time  this  flavour  is 
most  predominant 
It  ia  a  native  ol 
Tonqain,  and  Bootan;  aboi 
Teneaei  and  Argun.  Found  from  lat. 
wandera  ao  for  south,  except  when  forced  through  hunger,  by  great 
falls  of  snow,  when  it  migratoa  to  feed  on  com  and  new-grown  rice. 


Unak,  or  Tibet  M 


k[ir. 


M  Jf«c*./mn). 


The  description  given  by  Linmsos  of  this  species  is  an  exampte  of 
his  gnat  neatness.  He  daacribea  the  Tibet  Uuak  aa  Moidau  foUienio- 
imMlicati,-  and  this  is  the  diatinatian  of  the  speuiaa,  aa  far  as  we  yet 
know.  It  doea  not  ^>pear  to  have  been  known  to  the  andenta,  but 
seems  to  have  been  ^t  mentioned  by  the  Aratrisns.  Serapion 
dMoribed  it  m  the  8th  oentory. 

Tbers  are  three  other  specie*  of  MuAm — M.  SibiricM,  the  Kubaya, 
n  hsUts  of  Siberia ;  M.  Itacogatar,  the  White-Bellied  Hosk,  a  native 
ol  Kipaul ;  M.  lArytegatttr,  the  Oolden-Byed  Husk,  alao  from  NepauL 
The  JfueAtM  aquatictit,  Ogilby,  the  Bocmorah  of  Weel  Africa,  is  the 
AjgnodAai  aquatiau  ot  Qray. 

Mratana  Indiea  (JfoicAiu  Xtninma,  Linn.).     It  ia  the  only  apaoia* 

Length  abont  IT  inchea.  Aahy-oUve;  throat,  breast,  and  belly 
vhite,  aides  and  hannohss  spotted  and  barred  tranavsisdy  with  white: 
eanlaigs  and  open,  tail  very  short.    Weight  about  GJlba. 

It  is  a  native  of  Ceyloo  and  Java.  (Pennant.)  Colonel  Sykss 
loCiniii  ui  that  It  ia  thePeeaonho(theHahiatCM,BDdtba(it  isfound 


in  considerable  nnmbeis  in  the  denae  woods  of  tbe  Western  Obauls, 
but  never  on  the  plains.  {'  ZooL  Proc.,'  1831.)  Pennant  desoribtd  It 
fnim  a  drawing  communicated  by  Oovemor  Loten,  of  Ceylon. 


^^^i^:^. 


etcI^tOaorjrtmiinH. 

Tragtiitu  Jmanieiu,  Pallas  (Jfoe^Ani  Javaaieai,  Omelin  and  Raffle)  ; 
M.  Napu,  F.  Cuvier),  is  the  sise  of  a  large  hare.  Body  heavy.  Limba 
very  delicate.  Head  arched  and  Ion;.  Kyea  targe,  but  not  expreasive. 
Oenetal  colour  brown  mixed  with  blackish.gTay  or  yellow  reSections; 
yellow  predominating  along  the  baok  and  tail,  on  the  legs,  the  neek, 
and  hiad;  tiie  gray  and  black  prevail  on  the  lower  part  of  the 
shoulden,  on  the  sidea,  and  thigha  These  different  tints  are  the 
result  of  the  colouring  of  the  haiis,  whioh  on  those  parts  which  are 
yeUow  are  of  that  colour  for  the  greatest  part  of  their  length  and 
black  at  the  point,  and  where  the  baira  lie  very  thick  and  one  on  the 
other,  some  of  the  parts  appear  black.  Lower  jaw  white ;  two  white 
lines  which  spring  from  it  extend  thenca  beyond  the  cheeks;  two 
other  white  bands  spring  from  the  same  point  as  the  first,  and 
terminate  st  the  shonldera ;  a  middle  band  desoends  on  the  breast, 
widening  in  its  deaoeot,  and  is  lost  in  the  white  of  that  pert  The 
upper  edge  of  IJie  first  two  white  bands  ia  bordered  with  black,  and 
the  other  bands  are  all  separated  from  each  other  by  bain  of  a 
browTiiah-black  colour.  Belly,  anterior  and  upper  part  of  the  hind 
legs,  posterior  and  upper  part  of  the  fore  Ic^i,  and  the  under  part  of 
the  tail,  white.  End  of  the  muzsle  naked.  Eyes  aurronnded  with  a 
naked  part,  &om  which  springs  a  band  without  halra  whioh  go«a  to 
the  muxzle.  These  naked  porta  are  black  with  a  alight  tint  inoliolog 
to  violet.  Tbe  toea  are  united,  by  a  rather  loose  membnne,  nearly 
to  the  origin  of  the  hoofs,  which  are  very  long  and  pointed ;  tbe 
spurious  hoofs  are  alao  long,  cylindrieal,  and  pointed.  Length  about 
2i  inches.  Height  to  the  shoulder  rather  mors  than  9  inches,  to  tbe 
top  of  the  haunches  rather  more  than  a  foot 

Mr.  Bennett  obeervca  that  U.  F.  Cuvier  regards  Ave  radiating  bands 
aa  the  distinctive  character  of  the  Napu,  and  three  aa  that  of  the 
Eanohil ;  whereas,  in  truth,  the  Qomber  is  the  aame  in  both,  and  the 
difference  Is  only  in  their  dispoaitian. 

The  Kapn  comes  from  Java  and  Snmatia. 

Sir  Stamford  KafBaa  atatea  that  this  species  freqnentl  tUcketa  nesr 
the  sea-shore  and  feeds  principally  upon  the  berries  of  a  spade*  of 
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Dr.  Gray  refers  also  to  thui  geiiuB^  Moichta  SanchU  ( Jaran  Mnek  of 
Shaw,  La  Chevrotain  de  Java  of  Buffoo);  Jf.  fvlvivmter  {La  jeuna 
CbevroUin  of  BuOod)  ;  and  M.  SttuUtyanui,  of  wbich  lut,  in  18S6, 
there  were  four  living  apecimena  in  the  nmgnificent  collection  of  the 
Earl  of  Derb;  at  Knowele;  ;  and  two  others,  coDiisting  of  a  Bpecimen 
of  each  of  the  Tarietiee,  in  that  of  the  Zoological  Society  of  X^iidon, 
the  gift  of  her  pretent  Majesty.  With  the  exception  of  the  hut, 
whoie  locality  la  not  known,  theaa  are  Orieotal,  the  Eanchil  being 
aa  inhabitant  of  Java,  and  the  TrafftUiu  fulviventer  a  native  of  the 
Halacoa  lelanda  and  the  Esrt  Indian  Peninsula,  bat  the  habitat  of 
T.  ftUvivmler  ia  given  by  Dr.  Qray  with  a  query. 

Pouil  Xoichida. — The  following  apeciea  an  recorded ;  M.  anliqwu, 
Raiip(Epplesheim  Sand):  M,  .Bm^aletuu  (Tertiary,  north-eaet  border 
ot  Bengal,  Pentland) ;  X.  PraUii  (Terliaiy,  lale  of  Wigbt^  Pratt). 
Dr.  Schini  alao  mentions  the  teeth  of  these  rumiuatitig  animals  aa 
□ceumDt;  in  the  Tertiary  Coal  of  Ziirich;  of  which.  Due,  he  uyi,  ia 
scarcely  larger  than  the  t«etii  of  the  amall  muak;  the  other  belongs 
to  a  spedrs  of  deer.  Remains  of  Moteh\u  are  also  mentioned  by 
Ja^er  (Tertiary,  Bean  Iron-ore  (Bohner^)  of  the  Rauh  Alp). 

UOSQDITO,  a  term  applied  to  certain  atinging  Flies  belonging  ii 
all  probability  to  aeveral  diatinot  genera.  The  mosquitoea  are  eiUiei 
gnata  or  gnat-like  inaecta,  which  are  furnished  with  a  prolnBcu 
adapted  for  pieroing  the  Seah,  and  at  the  same  time  forming  a  kind 
of  niphon  through  which  the  blood  flows ;  this  inatrument  momoTer 
injects  into  the  wound  which  it  makes  a  poison  which  cauaea 
inUammation. 

Many  inseota  called  Mosquitoes  prob.ibly  belong  to  the  aame  tribe 
aa  the  Common  Qtiat  {Culex,  Linn.) ;  Humboldt  however  asserts  that 
the  inaesta  known  by  that  name  in  America  belong  to  the  genua 
iSiiniiZtum,  and  that  the  Cidica,  which  are  equally  Dumaroua  and 
annojiag,  are  called  Zaneudoei,  which  meana  long  l^a.  The  former 
are  what  the  French  call  Mouatiques,  and  the  latter  Cousins. 

The  genua  Simaliam,  according  to  Macquart  ('  Suit«a  &  BaSbn ; 
Hiat  Nub  dea  Icaectea— Dipt^res '),  belongs  to  the  family  Tipulana 
and  section  Tvpydaria-fiorala,  and  ia  thus  characterised : — Fom^h 
joiot  of  the  palpi  rather  elongated  and  slender ;  antenuEe  (^licdrical, 
II -jointed ;  eyea  round,  ocelU  wanting;  basal  joint  of  the  taim  aa 
long  ai  the  othera  taken  together ;  wings  very  broad,  baaal  and 
marginal  cells  very  narrow. 

H.  Macqusrt,  in  hia  account  of  the  habits  of  the  species  of  tfaia 


genus,  aaya.  "They  frequent  the  leaves  of  shrubs  under 
UTS  upon  the  juices  found  upon  those  leavea,  especially  si 
produced  by  Uie  plant-lice;  uiey  do  not  however  confine  themaelves 


to  this  kind  of  nourishment,  but  when  opportunity  ofien,  like  gnats, 
they  auck  the  blood  of  animals,  aod  produce  an  equ^y  painful 
wound.  Their  proboscis  ia  much  less  oomplicatsd  than  that  of  the 
^ata,  consisting,  aa  in  other  TiptUaria,  merely  of  a  labnun  and 
lingua;  these  parts  however  are  more  developed  than  usual  These 
minute  flies  are  constantly  tn  motion,  and  in  running  apply  the  whole 
sole  of  the  anterior  tanua  to  the  plane  upon  which  they  may  bs 
moving;   they  moreover  appear  to  use  their  fore  legs  as  feelera." 

The  following  ia  an  account  of  the  structurs  of  (Mm  Moaqmto, 
the  Mosquito  of  the  Americana,  by  an  American  observer : — 

"The  mjle  mosquito  diSen  oonaiderably,  aa  is  well  known,  from 
the  female ;  hia  body  hemg  amaller  and  of  a  darker  colour,  and  his 
bead  furnished  with  antcnnx  and  palpi  in  a  state  of  greater  develop- 
menL  Notwithstanding  the  fitneea  ot  hia  organs  for  predatory 
purposes  he  ia  timid,  seldom  entering  dwellings  or  annoying  man, 
but  reatricta  himself  to  damp  and  foul  plaoss,  MpedaUy  ainka  and 
prinea.  The  female,  on  the  other  band,  girea  greater  extendoo  to 
fier  flight,  and,  attacking  odt  raoe,  is  tb*  oecaoioD  of  no  inoon- 


■iderable  ^iturbanoe  and  TttzatioD  daring  the  b 
months. 

"The  he«d  of  tbe  male  moaqoito,  about  0'67  mm.  [millimi^tra] 
wide,  ia  pioTided  with  lunate  eyes,  between  which  in  front  anperiorij 
are  found  two  triform  capsules  nearly  touching  each  other,  sad 
having  implanted  into  them  the  very  remarkable  ant«niia!. 

"  l^e  capsule,  measuring  about  0*21  mm.,  ia  coiupoaed  of  a  borsT 
lubatance,  and  ia  attached  poateriorly  by  its  pedicle,  while  aatf- 
liorly  it  rests  upon  a  horny  ring,  united  with  ite  fellow  bj  1 
transverse  feneatrated  band,  and  to  which  it  ia  joined  by  a  tLin  elaicx 
membnuis.  Externally  it  faaa  a  rounded  form,  but  iDtanaUy  -• 
resemblee  a  certain  sort  of  lamp-shade  with  a  coofltriction  nrar  ia 
middle ;  and  between  this  inner  cnp  and  outer  globe  there  a^S, 
a  space,  ezospt  at  the  bottom  or  proximal  end,  where   botli  an 

"  The  antemuB  are  of  nearly  equal  length  in  the  mala  and  c^ 

"In  the  male  the  antenna  ia  about  l'75mm.  in  length,  and  c^maiiti 
of  14  joints,  12  short  and  nearly  equal,  and  2  long  and  equal,  termioi^ 
ones,  the  latter  measuring  together  O'TOmm.  Each  of  the  ih(>rt«i 
joints  haa  a  femaatrated  akeletoa  with  aa  external  investment,  asi 
terminatea  simply  posteriorly,  but  is  encircled  anteriorly  with  aooir. 
10  papillES  upon  which  are  implanted  long  and  stitT  hairs,  the  proiimtl 
seta  beingabout  076  mm.  and  the  distal  ones  0'70  mm.  in  Isngth;  uu 
it  ia  beset  with  minute  briatlea  in  front  of  each  whorL 

"  The  two  Isot  joints  have  each  a  wborl  of  about  20  abort  hairs  mw 
tbebaae. 

"In  the  female  the  jobts  are  nearly  equal,  number  but  13,  andhan 
each  a  whorl  of  about  a  dozen  small  hsin  around  the  base.  Hen.  at 
well  as  in  the  male,  the  parts  of  the  anteims  enjoy  a  limiteil  moCioa 
upon  each  other,  except  the  basal  joint,  which,  being  fixed,  mora 
with  the  capsule  upon  which  it  is  implanted. 

"  The  apace  between  the  inner  and  outer  walla  of  the  capeole,  whieb 
we  term  couGdently  the  auditory  capsule,  is  filled  with  k  fluil  i>f 
moderate  consistencT,  opalescent,  and  oontaining  minute  spheiical 
corpuscles,  and  whiui  probably  bcais  the  a  


adToncea  towards  the  pedicle  of  the  capsule  in  company  with  tlk- 
Urge  trachea  which  seude  ite  ramifications  thraughoat  the  eDtin 
apparatus,  and,  penetrating  the  pedicle,  its  filameote  divide  into  twi 
portions.  The  central  threads  continue  forwards  into  the  antoms 
and  ore  lost  there ;  the  peripheral  ones,  on  the  contiw^,  radiate  out- 
wards in  every  direction,  enter  the  capsular  spacer  and  are  lodged  r« 
more  than  half  their  length  in  sulci  wrought  in  the  inner  wsU  or  cup 
of  the  capBul& 

"  Id  the  female  the  diaposition  of  parts  is  observed  to  be  nearly  thr 
same,  excepting  that  the  capsule  ia  amaller,  and  that  Uie  Uat  distal 
antennal  joint  ia  rudimental. 

"  The  proboscis  doea  not  diSer  materially  in  the  two  sexea  ;  bnt  the 
palpi,  although  consisting  in  both  instances  of  the  aame  number  of 
pieces  are  Te[7  unlike.  In  the  female  they  are  extremely  short,  bat 
in  the  male  attain  the  lengUi  of  2*73  mm. ;  while  the  proboaoi 
measurea  but  2'1 6  mm.    They  are  curved  upwards  at  the  extremity. 

"  If  an  origan  of  hearing,  aimilar  to  that  described  by  Trevitanas  ai 
belonging  to  the  Blatta  orUBt<Uu,  exlat  in  the  head  of  the  Mosquito, 
the  tympanum  must  be  of  exquisitely  minute  proportions,  bacause  the 
head,  which  has  a  diameter  of  only  0'6T  mm.,  ia  almost  entirely  oeeo- 
pied  by  the  corneal  plaqueti,  the  capsules,  and  the  attachments  of  tht 
neck  and  of  Uie  buccal  apparatus.  The  membraoa  tympani  must 
therefore  ba  ao  amall  aa  to  preclude  the  idea  of  its  being  put  in 
vibration  by  any  sounds  other  than  those  infinitely  more  acute  thsB 
are  produoed  by  the  insect  itself,  aod  the  uae  of  such  on  organ  fix 
the  purposes  of  intercommunication  must  be  highly  problematiesL 
But  no  trace  of  such  a  disposition  is  to  be  found  in  the  head,  nut 
very  certainly,  also,  in  the  body;  and  we  are  obliged  to  look  for  aome 
organ  which  may  anawer  the  reqairemente  of  an  sfbetiive  aaditoiy 
apparatus. 

"  The  position  of  the  capenles  itriksB  ns  as  extremely  favourable  fur 
the  performance  of  tiie  funotion  which  we  assi^  to  them ;  ' 
which  there  pra 


issign  to 
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jointed  anteluuB  fixed  by  the  immoveabla  banl  joint  for  tranomittn^ 
vibrations  oreated  by  souarotu  modolationa.    The  intra-oapaular  floid 

is  impresaed  by  the  shook,  the  expanded  nerve  appredatea  the  edCsEt 
of  the  sound,  and  the  aniinol  may  judge  of  the  intensity,  or  diatanc^ 
of  the  souroe  of  soond,  by  the  quantity  of  the  impreasion  :  of  tba 
pitoh,  or  quality,  by  the  consonanoe  of  particular  whoria  of  the  stiff 
hairs,  according  to  their  lengths ;  and  ot  the  direotiou  in  which  the 
modulations  tnvel,  by  the  manner  in  which  they  strike  upon  tb* 
antennn,  or  may  be  made  to  meet  either  antenna,  in  conaequeooa  of 
an  opposite  movement  of  that  part. 

"  That  the  mala  should  be  cmdowed  with  superior  aonteneee  of  Um 
sense  of  hearing  appears  from  the  foot,  that  ba  must  seek  the  female 
for  seiuot  union  either  in  the  dim  twilight  or  in  the  dark  night,  wha 
nothing  save  hn'  deep  sharp  humming  noise  can  serrs  him  aa  a  gnida. 
The  naoeosi^  for  an  eqoal  petfsotion  of  hearing  doea  not  cxiat  in  tha 


«»  UOSa-AOATB. 

fBDUtle ;  >nd  aooordlDgly  we  find  that  the  orgaiu  of  the  one  attain  to 
a  deTclopment  which  thi  othen  never  reaoh.  In  theaa  viewa  wa 
believe  ounelvea  to  be  boms  ont  by  dirsot  expeiiment,  in  oomivctian 
with  irhicli  we  may  allude  to  the  greater  difficultj  oC  catching  the 
male  Moequito. 

"In  the  oouno  of  our  ob»Brvationi  wo  have  arrived  at  the  oonclttuon 
that  the  antemiiB  urve,  to  a  oaaudenble  eitent,  ae  orgaiu  of  toueh 
ia  the  romale  ;  for  the  palpi  are  extremely  abort,  while  the  antennEB 
are  very  movaable,  and  nearly  equal  the  probaaeis  in  length.  In  the 
male  however  the  length  and  perfaot  development  of  iiie  palpi  would 
lead  ua  to  look  for  the  aeat  of  the  taatile  aenee  aliewhera ;  and 
in  fact  we  find  the  two  apical  antennal  joints  to  be  long,  moveable, 
and  comparatively  ftee  frooi  hairs ;  and  the  relative  motion  of  the 
remainingjoLnts  very  much  morslimiCed."  (Qr.  Christopher  Johnston, 
Qaortcrly  Jintmat  0/  XicroKopieai  SnonoK) 

MOSS-AGATE.    [Aqaib.] 

H03SES,    [UuBCL] 

HOTACILLA.      [BLm-Bms;   BLCS-BBKan;   Bstthaoa;    Hota- 


MOTACILLIN^,  or  HOTACILLIO-X,  a  lub-family  of  BirtU 
belonging  to  the  family  Sj/lviada.  [Stltusx.]  They  are  an  active 
gruieful  laoe,  tripping  it  along  the  smooth  shaven  gtsssplots,  edges  of 
ponds,  and  saody  rivei^ahoreain  unwearied  aaarcbfor  their  iniecC-food, 
and  with  tails  which  never  cease  to  vibrate  as  long  as  their  nntlesa 
little  bodiee  are  in  action.  The  species  are  natives  of  the  Old  World 
only — ^Europe.  Asia,  and  Africa.  At  leaat  the  form  does  not  appear 
to  have  bean  hitherto  detected  in  America,  and  that  coatiaent  haa  now 
been  much  searched  by  zoolagist& 

The  genus  Motaeilla,  as  it  was  left  hy  Linmeus,  in  his  last  edition 
of  the  '  Systema  Ifatura,'  comprised  the  following  apeetes ; — 


M.lMicinia. 

it.  f  aJW™. 

jr.  •ci.cm.frniKJ; 

H.  mmputrit. 

M.  a^-ocapiUa. 

M.tHrruco. 

Jt.ptitckia. 

If.  vdiearia. 

M.  tfMa. 

M.  capamta. 

M.fieed«ia. 

Jf.Wio. 

M.enfhaau. 

Jf.jto™. 

M.g^ira. 

M.iipiia. 

M.SotcUa. 

M.  •(ap.wna. 

M.  tialu. 

jr.  montU 

M.fdkMi. 

It.nAttra. 

Jt.CasoM. 

M.nldaia. 

M.-o^io. 

M.cirryUa. 

M.imUa. 

M.rubtcxtla. 

M.  ^rSnio. 

M.SeugaUiaii. 

M.cJmdSi: 

M.Taria, 

if.rvulU4. 

M.CapennM. 

M.trothibu. 

HOTAOILLIN.S.  no 

langthondneorfyaslongas  Uiefint;  the  tertials  veiy  long.  Tarau* 
mnoh  longer  than  the  middle  toe;  the  outer  toe  of  the  three  in  front 
joined  to  the  middle  toe  at  its  base ;  the  oUw  of  the  hind-toe  some- 
times elongated.  Toil,  of  13  feathers,  long  and  nearly  even  at  the 
--id.     (TarrelL) 

if.  TaifdUi  (Oonld),  the  Pied  Wagtul.— Spring  Plumage.-~Ualet— 
Forehead,  ohsaks,  sides  of  the  neck,  and  lower  parte,  pure  white; 
occiput,  nape,  throat,  breast,  feathen  of  the  middle  of  the  tail  and 
ita  upper  oovorts.  deep  black  ;  back  and  sides  ash-ookiur,  coverta  of 
the  wingi  blackish  bordered  with  white ;  the  two  external  tail-feathert 
white.    Length  rather  more  than  seven  inches. 

Female. — Forehead  and  cheeks  of  a  lew  clear  white;  the  blaek 
atoh  on  the  occiput  !eaa,  and  the  bordsis  of  the  wing-coverU  verging 
J  gray. 

Complete  'Winter  Plumage. — Throat  and  front  of  the  neok  pure 
white,  spoUesi ;  on  the  lower  part  i^  the  neck  a  deep  black  band,  llie 
side!  of  which  aaeead  towards  the  throat.  The  aah-ooloor  of  tha 
npper  parts  laas  deep  than  it  ia  in  aommer. 

Yoong. — Lower  parte  dirtj-white;  on  the  breast  a  oreeoent,  more 
less  large,  of  a  brown  ash-oolour.  In  autumn  the  vonng  begin  to 
put  on  the  liven  of  the  adults;  tiiose  of  the  second  hatch  quit  our 
climates,  says  M.  Temminck,  in  their  youthful  garb,  and  even  oome 
baok  sometimes  in  the  same  itate  at  the  return  of  spring.  In  this 
state  it  is  the  3f.  ciaerea  at  Qmelin,  ^via  einerea  of  Latham,  B«r- 
ger<metU  grite  of  BuSbit.    (Temm.) 

This  bird  is  common  and  stationary  over  the  whole  of  tile  southern 
part  of  the  European  contiDent.  remaining  during  winter  dispersed 
over  the  southern  counties  oF  England.  "  Tet,"  says  Hr.  Oonld,  ia 
oontinuation.  "  we  learn  from  Mr.  Selhy  and  Bewick,  that,  even  so  tu 
north  only  as  Durham,  it  migrates  southward  in  October,  and  doM 
not  again  make  its  appearauee  till  the  following  March  ;  and  Mr.  Low, 
in  his  'Natural  Htatory  of  Oriuey,'  tails  us  Uiat  it  oontinuca  there 
the  shortest  time  of  any  of  tbe  migratory  birds  that  oome  to  build, 
and  ia  nevsr  to  be  seen  after  the  end  of  Uay.  It  is  also  known  to 
migrate  still  farther  north ;  but,  as  might  be  expected,  the  higher  the 
degree  of  latitude  attained,  the  shorter  is  the  duration  of  Uie  Tinb 
{'  Birds  of  Europe.') 


Hers  we  find  aaiembled  with  the  true  Wagtails,  the  Nightingale, 
the  Bedstart,  the  Robin,  the  Wren,  the  Whitathroat,  the  Black-Cap, 
the  Stoneehat,  the  Blue-Bird,  the  Hedge  and  other  warblers,  and  the 
Ooldea-CreatBd  Wren. 

It  may  well  be  supposed  that  many  a  group,  not  to  say  family,  has 
been  formed  at  the  expense  of  this  genus  Malaeiila ;  and  in  this 
work  tbe  arrangements  of  more  modem  omithologiata  will  be  found 
under  the  title  Sylvude. 

In  the  present  article  we  propose  to  restrict  oursolve*  to  tile  True 
Wagtaila. 

These  have  been  thus  snb-dirided  by  Cuvier  ;— 

1.  Les  Eocheqaenea  {Motaeitta,  Bechst).— The  WagtaiK  aoDording 
to  Cuvier,  join  to  a  bill  still  more  slender  than  that  of  the  Fauvettee, 
a  long  tail  vhtch  they  elevats  and  depress  incasaantiy,  lengthened  legs, 
and,  especi^y,  scapular  feathen  long  enough  to  cover  the  end  of  Uie 
wing  when  folded,  which  gives  them  a  oertun  degree  of  aproiimatiou 
to  the  greater  part  of  tlte  Waden.  The  following  are  Cuvier'a  sub- 
divisions:^ 

2.  The  Wagtails  properly  so  called,  or  Lavandi^rea.  {itotaeillii, 
Cnv.).— These  have  atJIl  the  claw  of  the  hind-toe  curved  like  tfie  other 
Beo-Fins.     They  live  near  the  water-side.     Bi,  M.  alba. 

8.  The  Bergeroaettes  (Budi/ta,  Cuv.). — The  Bergeroaettes  have, 
with  the  other  charactrra  of  the  Lavandi^res,  the  claw  of  the  hind  toe 
elongated  and  but  litUe  arched,  which  approximates  them  to  the 
PipitK  [Ahthdb  ;  ALiDDon]  They  haunt  pasturea  and  seek  for 
insects  among  the  flocks,  whence  their  French  name.  Ex.  Jf, 
(S^yta)  Jlara. 

The  genua  MotacUla  thus  limited.  Including  the  nib-genua  Budyttt 
may  be  thus  characterised  : — Bill  slender,  subulate,  straight,  carinated, 
angulsted  between  the  noatrils,  emarginateil  at  tbe  tip  ;  the  edges  of 
both  mandibles  slightly  compressed  inwards.  Noatrils  basal,  lateral, 
oval,  and  partly  oonceoled  by  a  naked  membrane.  Wioga  of  moderate 
■iie ;  tbe  first  qnill-featber  the  longest,  the  second  and  third  equal  in 


WsElsll  {ilotatUti  YarrelU]. 


!t  plumigi. 


The  same  author  however,  in  the  '  Magazine  of  Natural  History ' 
(I83T},  thus  writes  of  the  genus  Motadtla :—"  Vlhile  engaged  upon 
this  tribe  of  birds  during  the  course  of  my  work  on  the  'Birds  of 
Europe,'  I  waa  equally  surprised  to  find  that  the  sprightly  and  Pied 
WagUil,  BO  abundant  in  our  islands  at  all  seasons,  could  not  be  referred 
to  any  described  species ;  and  that  it  waa  equally  as  limited  in  ita 
habitat;  for,  besides  the  Britiih  lelands,  Norway  acd  Sweden  are  the 
only  parte  of  Europe  where  I  have  been  able  to  procure  examples 
identioal  with  our  bird,  whose  place  in  the  temperate  portions  of 
Eorope  is  supplied  by  a  nearly  allied  but  distinct  epeciea,  the  true 
MoUKiUa  alba  of  Linnnus;  which,  although  abundant  in  Frano^ 
partionlarly  in  the  neighbourhood  of   Calais,  has  never  yet  been 
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diMorered  on  the  oppodta  ihoreB  of  Kent^  or  in  any  part  of  England: 
As  therefore  our  bird,  which  has  always  been  considered  as  identical 
with  the  M.  alba,  proTos  to  be  a  dirtinct  species,  I  have  named  it  after 
my  friend  W.  TarreU,  Esq.,  as  a  just  tribute  to  his  Tsried  acqnuements 
as  a  naturalist." 

Mr.  QovHd  then  prooeedp  to  point  out  the  dianeters  by  which  theee 
two  species,  as  he  terms  them,  may  be  readfly  distingaiBhed.  The 
Fied  Wagtail  of  England,  he  obsenres,  Jf.  TarrdlU,  is  somewhat  more 
robust  in  form,  and  in  its  full  summer  dress  has  the  whole  of  the  head, 
chest,  and  back  of  a  full  deep  jet-black ;  while  in  the  White  Wagtail, 
M.  alba,  at  the  same  period,  the  throat  and  the  head  alone  are  of  this 
colour,  the  back  and  the  rest  of  the  upper  surface  being  of  a  light 
nsh-gray.  In  winter,  he  remarks,  the  two  species  more  nearly  assimi- 
late in  their  colouring ;  and  this  circumstance  has,  in  his  opinion,  been 
the  cause  of  their  having  been  hitherto  considered  identical ;  the  black 
back  of  M.  TarreUii  being  gray  at  this  season,  although  never  so  light 
as  in  Jf .  alba.  Additional  evidence  of  their  being  distinct  is,  he  adds, 
that  the  female  of  our  Pied  Wagtail  never  has  the  back  black,  as  in 
the  male ;  this  part  even  in  summer  being  dark-gray,  in  which  respect 
it  closely  resemoles  the  other  species.  This  colouring  of  the  feinale, 
Mr.  Gtould  observes,  has  doubtless  contributed  to  the  confusion. 

Mr.  Tarrell,  although  he  concurs  in  opinion  with  Mr.  Gould,  that 
these  birds  are  distinct,  gives  figures  and  descriptions  of  both  birds  in 
their  summer  and  winter  plumage  to  invite  investigation  to  the 
subject ;  and  he  quotes  the  Supplement  of  Temmindk's  '  Manual,' 
in  which  that  oraithologist  refers  to  "Mr.  Qould's  figure  in  the  '  Birds 
of  Europe,'  and  also  to  that  in  Werner's  Atlas  of  IlluBtrations  to  the 
'Manual,'  which,  Mr.  Tarrell  says,  allhough  there  called  MotaciUa 
luguhris,  is  certainly  our  Pied  Wagtail,  as  representations  of  yarieties 
of  MoiacUla  alba.  Prince  Bonaparte,  he  remarks,  has  considered  our 
Pied  Wagtail  to  be  distinct  from  M.  aU>a,  and  has  admitted  it  as  a 
species  in  his  '  G^graphical  and  Comparative  List  of  the  Birds  of 
Europe  and  North  America.'    ('  British  Birds/  1838.) 

M.  Temminck,  in  the  fourth  part  of  lus  'Manual'  (1840),  states, 
under  the  head  of  MotaciUa  YarreUii  (Bonap.),  that  recent  observa- 
tions upon  this  black  yariety,  and  his  certainty  that  it  forms  a  constant 
race  habitually  found  in  England,  where  the  continental  M.  alba  is 
never  seen,  determine  him  to  arrange  it  as  a  local  variety  or  race, 
which  he  characterises  as  having  the  wings  of  a  complete  black,  and 
all  the  coverts  bordered  with  pure  white.  He  also  details  the  summer 
and  winter  plumage. 

Belon  thinks  that  the  M,  c^a  of  the  continent  is  the  KyaroKSyot 
of  Aristotle.  ('Hist.  Anim.,'  yiiL  8.)  It  is  the  Cotremola,  Codetta, 
Codetta  di  Peoore,  Ballarina,  Monacbina,  and  Cuttretola,  of  the 
Italians ;  Lavandi^reof  the  French ;  Die  Weisse  Bachstelse  and  Weiss 
und  Schwartze  Baohstelze  of  the  Germans;  Aria  of  the  Swedes;  Vip- 
stiert  and  Havre-Seeer  of  the  Danes ;  Erie  and  Lin-Erie  of  the  Nor- 
wegians; Kwikstaart  of  the  Netherlanders ;  Brith  y  Fyohes  and 
Tinsigl  y  Gwys  (probably  our  Pied  variety  only)  of  the  Welsh ;  and  (our 
Pied  yariety)  Dish-Washer  and  Washerwoman  of  the  English. 

The  figure  in  Belon's  folio  work,  as  well  as  that  in  the  '  Portraits 
d'Oyseauz,'  evidently  refers  to  the  continental  yariety.  The  Frendi 
names  which  are  placed  over  the  figure  in  the  last-named  book  are, 
Lavandi^  Battequeu^,  Batteledue,  and  Hauasequeue.  Below  it  is 
the  following  quatrain : — 

"  La  Lavandiire  haute  la  bord^de  Teaa, 
Hoehant  tonsiors  la  qiieu8  et  le  derritoe, 
Ky  pins  ny  moina  que  fait  la  Uvandiftre 
Lavant  ion  Unge  aapres  d'un  clair  missean.** 

Speaking  of  its  habits,  Mr.  Tarrell  says,  "  It  is  ever  in  motion, 
running  with  facility  by  a  rapid  succession  of  steps  in  pursuit  of  its 
insect  food,  moving  from  place  to  place  by  short  undulatiog  flights, 
uttering  a  cheerful  chirping  note  while  on  the  wing,  alighting  again 
on  the  ground  with  a  sylph-like  buoyancy,  and  a  graceful  fanning 
motion  of  the  tail,  from  which  it  derives  its  name.  It  frequents  the 
vicinity  of  ponds  and  streams,  moist  pastures,  and  the  grass-plots  of 
pleasure-grounds ;  may  be  frequently  seen  wading  in  shallow  water, 
seeking  for  various  aquatic  insects  or  their  larvs :  and  a  portion  of  a 
letter  sent  me  lately  by  W.  Rayner,  Esq.,  of  Uzbridge,  who  keeps  a 
variety  of  birds  in  a  large  aviary  near  his  parlour  window,  for  the 
pleasure  of  observing  their  habits,  seems  to  prove  that  partiality  to 
other  prey,  besides  aquatic  insects,  has  some  influence  on  the  constant 
visits  of  Wagtails  to  water:—'  I  had  also  during  the  summer  and 
autumn  of  1887  several  Wagtails,  the  Pied  and  Tellow,  both  of  which 
were  veij  expert  in  catching  and  feeding  on  minnows  which  were  in 
a  fountain  in  the  centre  of  Uie  aviary.  These  birds  hoyer  over  the 
water,  and,  as  they  skim  the  surface,  catch  the  minnow  as  it  approaches 
the  top  of  the  water  in  the  most  dexterous  manner;  and  I  was  much 
surprised  at  the  wariness  and  cunning  of  some  Blackbirds  and  Thrushes, 
in  watching  the  Wagtails  catch  the  minnows,  and  inunediately  seizing 
the  prise  for  their  own  dinner.'  " 

The  nest  of  the  British  Pied  WagtaQ  is  made  up  of  root-fibres, 
withered  grass,  and  moss;  the  lining  consists  of  bair  and  a  few 
feathers.  A  bank,  a  hole  in  some  old  wall,  the  thatch  of  a  cart«hed 
or  other  farm-building,  faggot-piles  or  woodstacks,  and  hayricks,  are 
all  localities  where  it  is  generally  placed,  and  almost  always  near 
water;   but  Mr.  Jesse  mentions  in  his  'Gleanings'  the  neit  of  a 


Watei*- Wagtail  in  one  of  the  workshops  of  a  manofiMstory  si  TundaQ, 
amid  the  incessant  din  of  braziers  who  oceapied  the  apartfluoi  b 
was  built  near  the  wheel  of  a  lathe  whioh  revolyed  within  a  fsotrf 
it^  and  here  the  bird  hatched  four  young  ones.  She  was  per£K% 
funiliar  with  the  well-known  faces  of  the  workmen,  and  flew  in  is4 
oat  without  fear  of  them;  but  if  a  stranger  entered,  or  any  other 
persons  belonging  to  the  same  fiEu;tory,  but  not  to  what  may  b^  ca£ad 
her  shop,  she  quitted  her  nest  instantly,  and  rataraed  not  tiU  tber 
were  gone.  The  male  howeyer  had  less  confidence,  and  would  oai 
come  into  the  room,  but  brought  the  usual  supplies  of  food  to  i 
certain  spot  on  the  roof,  whence  it  was  brought  into  the  nest  bj  bk 
mate.  ^The  ^ggs  are  £rom  four  to  five^  whit«  with  aah-cokmnd 
speckles. 

"While  the  oows  are  feeding,"  says  White,  "in  the  moist  hw 
pastures,  broods  of  wagtails,  white  and  gray,  run  round  them,  dm 
up  to  their  noses,  and  under  their  yery  Mlies,  ayailin/i:  themsekei  4 
the  files  that  settle  on  their  legs,  and  probably  finding  wormi  aad 
larvae  that  are  roused  by  the  trampling  of  their  feet.  Katnre  b  mak 
an  economist^  that  the  most  incongruous  animals  can  avail  theioeelni 
of  each  other  !    Interest  makes  strange  friendahipa.' 

The  habits  of  the  Continental  MotaciUa  alba  ar^  similar  to  tke 
of  uur  Pled  variety. 

The  British  species  figured  and  described  by  Tarrell  are  four  a 
number :— The  Pied  Wagtail  (If.  alba;  M.  Tarrdlii,  Bonap.  andGooldi; 
the  Oray  Wagtail  (if.  boarula) ;  the  Gray-Headed  Wag:tail  {M.  negUeti, 
Qould ;  M.  fiava,  Temm. ;  Budylu  of  Prince  Bonaparte*a  '  Compsn- 
tive  List*);  and  Ray's  Wagtail  (Tellow-Wagtail  of  Pennant;  B^d^ 
Rayi  of  tne  Prince's  '  Comparative  List'). 

if.  alba.  La  Bergeronette  Orise,  the  True  or  Continental  WUte 
Wagtail  It  inhabits  Europe;  the  high  lands  of  India  sndAfria 
Eggs  about  six  in  number,  bluish-white  spotted  with  black.  Kertrej 
variously  placed,  in  fissures  of  rockS|  in  old  towers,  under  arches  i 
bridges,  about  hollow  trees. 


Irne  or  Continental  White  Wagtail  {MoiacUU  atU). 

BiUeumt  (Temminck). — BiU  rather  strong,  lengthened,  yeiystraigA 
abruptly  bent  and  notched;  culmen  straight  from  the  base;  gonp 
thickened,  ascending ;  rictus  bristled;  wings  rather  short,  the  three 
first  quills  graduated;  tail  lengthened,  deenly  forked;  feet  stroog; 
tarsus  lengthened,  the  acalea  entire;  middle  toe  shorter  than  tb 
tarsus,  outer  toe  longest ;  legs  pale.    (Sw.) 

B.  $peeio9Ut  {MotacUla  tpecioia),  the  Chenginging  or  Kingking  ti 
the  Jayanese.---Crest,  lower  part  of  the  back,  rump,  belly,  vent 
two  exterior  tail-feathers  entirely,  and  other  tail-feathen  at  thor 
extremity,  a  broad  band  extending  obliquely  across  the  wiqg^ 
and  the  axillsa,  white;  head,  except  the  crest,  breast^  back,  sod 
greatest  part  of  wings  and  tail,  black.  The  white  is  the  pinut 
snow-white ;  the  black  is  of  difierent  shades,  more  intense  on  the  head 
and  breast^  having  a  slight  reflection  of  dark-blue,  inclining  to  pnrple 
on  the  extremity  of  the  wings,  tinted  with  brown.  A  few  minute 
black  plumes  bound  the  crest  behind  and  at  the  sides,  extending  to 
the  base  of  the  biU.  Three  or  four  of  the  last  secondary  feathers  «itii 
a  narrow  band  of  white,  but  the  succession  not  regular.  Plumes  cf 
the  hypochondrise  elongated  and  delicately  villous.  Length  of  body 
and  head  4^  inches;  of  tail  6  inches;  of  bUl,  which  is  black,  10  liD« 
Tarsi  nearly  twice  as  long  as  the  middle  toe,  pale  flesh-coloured  vitit 
a  yellow  tint    (Horsf.) 

Dr.  Horsfield  states  that  this  species  in  its  habits  and  mamicn 
resembles  several  European  species  of  the  genus  MotficUla.    1^^^ 
says  he,  "  found  near  small  rivulets;  in  the  beds  of  these^  particalsn; 
where  they  abound  with  rocks  and  gravel,  it  is  «?en  running  slosji 


sia  UOTACILLIIf^ 

with  alaority,  moTing  its  tail  inonamtl;,  uid  pioking  up  worma  aud 
iDMcta.  It  ii  Ter7  locally  distributed,  and  uniformly  deserts  the 
nsighbonrbood  of  populous  villages.  It  is  almost  entinty  confined  to 
the  southerD  coast  of  Java,  wbtcb  abounds  in  small  streams,  dsscendiDB 
rapidly  fh>m  tli«  southern  hills,  aud  shaded  b;  luiurisDt  shrubs. 
Here  I  Bnt  diiooTered  this  bird,  in  the  district  of  Pajitton,  in  the 
y«>kr  ISOS.  1  afterwards  met  with  it  agaia  aloog  this  coast,  in  the 
iliatricbof  KmrangboUoiig,  and  in  the  proviuoaa  south  of  Kediri. 
Among  mora  oentral  ntuations  it  frequents  the  basks  of  an  elsTated 
lakoDaar  the  decliTitiea  of  the  mountain  Pnhu,  where  I  found  it  raor« 
Dumerons  than  in  any  othar  part  of  Java.  In  tbe  ext«nsiTe  fomta  of 
Pugar  and  BUmbsngan  I  never  noticed  it,  although  I  devoted  a 
coDsiderabIa  time  to  theii  oiBmination."  ('  Zoal"gics1  Ressarchee  in 
Java.-, 


ilcmelUt  (Siiiiwia)  tpuhia,  Hunflclil, 

if.  lujp^rit  (Pallas)  ;  Schwarze  Baohetalxa  of  the  Oermans ;  tbe 
^Vbite-^ViDRed  Wagtail. 

Summer  Plumage. — Back  of  head  and  neck,  line  from  bill  lo  efa 
and  from  eye  to  hinder  part  of  the  bead,  back,  ramp,  six  middle 
tail-featbera,  throat,  and  chest,  black ;  shoulders,  tips,  and  outer  edgee 
of  (he  pnmariee,  daric  gtayish-brown ;  remainder  of  wings  white, 
except  tbe  tcrtiariea,  which  are  brown  in  tbe  centre;  bill  and  feet 
black. 

Winter  Plumage. — tTpper  part  of  throat  pure  wbita;  Ijsci  and 
scapuUn  uniform  gmy,  instead  of  black.    (Gould.) 


MOTIONS  IN  PLANTS.  tu 

Toung  of  the  Year. — Lore  and  stripe  behind  the  eyas  black,  bnt 
very  narrow ;  top  of  tbe  head  and  all  tbe  upper  parts,  to  the  uppsi 
tail-coverts,  gray-ash  ;  nuchal  collar  very  narrow,  indicated  in  greak 
part  by  blaick  spoti ;  covrrts  of  the  wings  always  pure  white.  Length 
of  tbe  ipeciea  about  T  inches  S  lines.     (Temm.} 

It  is  found  ID  Baatem  Europe,  seldom  advanciDg  farthra'  wast  than 
the  central  parts ;  Russia ;  Southern  Siberia ;  Bgypt ;  Hungaiy ;  tha 
Crimea;  Asia  Minor  probably ;  scarce  in  Italy,  Provence,  and  Picardy  ( 
very  common  in  Japan,  eapsoially  in  winter,  where  it  ia  oalled  Sakitaj, 
and  frequents  tba  streams  of  mountainous  valleys. 

MOTKLLA,  a  genus  of  Fishes  belonging  to  the  family  Oadidtf, 
It  has  tbe  -following  characters : — Body  elongated,  cylindnesLl,  coai' 
preased  posteriorly,  Uia  first  doiaal  £n  very  slightly  devated,  delicata 
u  stnioture,  scarcely  perceptible  ;  aecond  dorsal  and  anal  fint  long, 
continued  nearly  to  the  base  of  the  taiL 

Jf.  vulgarii,  Mtat^  marina  (Ray),  Gadut  tridiralm  (Blooh),  the 
Three-Bearded  Rookling,  Sea-Loche,  Whistle-Fish,  Tbraa-Baaidad 
Cod,  Three-Bearded  Qade,  baa  the  fallowing  characten  : — The  leogttl 
of  the  head  compared  to  tbe  length  of  the  body  slon^  without  tha 
caudal  rays,  is  sa  one  to  four ;  the  depth  of  the  body  equal  to  the 
length  of  the  head;  the  first  donal  fin  delicate  in  structure;  tbe  first 
ray  elongated,  the  rest  haii^like :  the  seoond  dorsal  fin  commenoins 
immedistsly  behind  tha  and  of  the  first,  and  rsaching  along  the  back 
to  the  tail,  but  ending  a  little  short  of  the  base  of  the  oaudal  laya ; 
ventral  fins  with  the  first  two  rays  elongated,  tbe  second  moat  so,  the 
two  disunited  ;  the  othar  five  rays  nearly  equal,  united,  and  short ; 
pectonl  fins  rather  large  and  rounded;  the  vent  half-way  betwem) 
the  point  of  the  chin  and  the  end  ot  the  fleshy  portion  of  the  t^ ; 
the  anal  fin  commences  immedistaly  behind  it,  is  one-fotulh.  less  In 
length  than  tba  second  donal.  and  ends  on  tha  same  plana  with  it; 
the  tail  moderate  in  size,  and  rounded  at  the  end.  The  Sn  njt 
in  number  are— 2nd  D.  55 ;  P.  20 ;  V.  7 ;  A  40  ;  C.  18.  The  head 
is  depressed;  tha  mouth  wide;  the  jaws  nearly  equal,  but  when 
separated  the  lowar  jaw  ia  the  longest^  with  one  barbuls  at  tha 
ebin  ;  a  mixture  of  large  and  amall  teeth  in  esdi  jaw ;  tha  upper 
jaw  iritb  one  barbulc  on  each  side  the  middle,  between  the  lip  and 
tbe  Dostril;  inner  part  of  the  upper  lip  crenate;  the  iridea  golden 
yellow ;  the  anterior  portion  of  the  body  of  the  fish  cyltndrioal,  or 
slightly  depressed;  the  tail  compressed;  the  general  oolouc  of  tha 
body  and  head  is  a  rich  yellow-brown,  spotted  on  the  top  of  tha 
beadaalong  the  back,  the  pectoral,  dorsal,  and  caudal  Gdi^  with  rich 
cbestnut-tnrown ;  the  lower  part  of  the  aide*,  tha  ventral  and  anal 


n  this  oonditiou  thay  sj 


n'hiU.WlBKed  Waatail  lUBlaellla  taeo'''!'). 

M.  Temmlnck  states  that  individuals  which  are  marked  with  black 
and  gray  on  all  the  upper  porta  are  passing  from  one  state  of  plumage 


Young  fish  of  this  species  a 
they  have  acquired  6  or  7  inches  in  length;  i 
the  afaiWoaiio  of  Ray.     (YarreU.) 

This  fish  ia  common  on  the  coasts  of  Comwall,  and  alio  on  tha 
coasts  of  Ireland. 

M.  dmbria  {Qadiu  ctm^mii,  Linnieua),  the  Foor-Bearded  RooUing. 
This  fish  has  been  taken  in  Scotland,  and  i»  common  in  the  Baltie  aud 
the  southeni  coast  of  Sweden. 

M.  qMnquteirrata  (Oadui  miutefo,  Linnmns),  the  Five-Baardad 
Rookling.  This  fish  is  oommon  oo  tha  Britiah  ooost.  lU  habiU 
resemble  those  of  the  Three-Bearded  Bockling^  and  by  some  naturaliala 
it  is  regarded  se  a  variety  of  that  species. 

M.  glauca  (Gtiiata  glavca.  Couch),  the  Mackerel  Hidge.  lliis  fish 
haa  been  taken  on  the  coasta  of  Coniwall  by  Hr.  Coueh.  It  dies 
inetantly  on  being  taken  ont  of  the  water.  It  is  like  tbe  young  of 
soma  of  tbe  other  speoiea,  but  it  has  not  been  observed  to  Hrow. 

Jf.  argenlaila  {Qada  argejueolut,  Montagu),  tbe  Silvery  Qad&  Thia 
fish  ia  a  miniature  representative  of  the  Three-Bearded  Rockling,  as  the 
hut  is  of  ihe  five-bearded  apecieB.  It  waa  first  described  by  Hontagn, 
and  is  admitted  as  a  distinct  spedea  by  YarrelL 

HOTH,  the  English  name  of  the  Insects  belonging  to  that  aeotion 
of  the  Lepid^tra  called  tfoetvrtia.    [LxriDonxaa.] 

HOTHEB^F-PEASL.     [SnlLl.] 

MOTHER-WORT,    fLxoMnflns.] 

MOTIONS  IN  FLANTa  It  wsa  at  one  time  considered  a  diatjoetire 
mark  of  the  animal  kingdom  that  it  bad  a  power  of  looomotion  which 
was  denied  to  plants.  It  was  however  gradually  discovered  that 
plants  had  within  a  limited  space  a  considerable  power  of  eelf-genaratad 
movement.  It  ie  now  believed  that  these  n 
1  protein  which  oonstitutei  tbe  protoplasm  o. 

ii  wbiob  all  vegetable  cells  ore  formed.    Thia  au. 

li  tbe  material  which,  being  conveyed  into  the  system,  becomes  tb* 
material  ont  of  which  the  nervous  and  muscular  Bystems  of  ■"■■"■'■ 
are  formed.  This  subetanoe  possesses  an  inherent  power  of  movement 
under  all  circumstances;  and  in  the  movonienU  of  plonta  and  their 
susceptibility  to  the  action  of  heat  and  light,  we  see  the  first  dawninga 
of  a  nervous  and  moscular  system.  It  ia  thus  that  the  plan^  thon^ 
not  actively  locomotive,  becomes  the  source  of  all  looomotion  uid 
the  animal  kingdom, 
cea  in  which  movementa  of  various  kinds  have  bean 
ilanta  ore  vary  numeroua.  Amongst  Ovmfanai  ii  a  genu 
named  Oictttnlorta,  consisting  of  green  artieolatad  fUaoanta,  That* 
plants  derive  their  name  from  the  oaoilUting  motion  obMcraUa 
in  them.  They  not  only  move  their  limba^  bat  ahifl  tb^  station 
with  some  rapidity ;  for  exatopli^  if  a  patch  of  them  ii  pUoad  ia  mtar 
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in  a  platey  and  a  black  bell-glasa  is  inTerted  over  them  in  such  a 
manner  that  its  edges  do  not  quite  touch  the  plate,  the  Osoillatorias 
will  remoYc  from  where  they  were  first  placed,  and  glide  out  on  the 
dde  of  the  bell-glass  which  is  exposed  to  light  The  late  Captain 
CSarmichael  observed  their  motions  with  great  care,  and  sufficiently 
proved  that  they  were  not  owing  to  external  causes  of  any  kind; 
especially  not  to  agitation  of  the  water  in  which  the  Oscillatorias  are 
placed.  Lety  he  says,  a  small  portion  of  the  stratum  be  placed  in  a 
watdi-glass  nearly  filled  with  water,  aod  covered  with  a  circular  film 
of  talc,  so  that  its  edge  may  touch  the  glass ;  the  water  will  be  rendered 
as  fixed  as  if  it  was  a  piece  of  ice.  The  glass  may  now  be  placed 
under  the  microscope,  and  the  oscillation  of  the  filaments  viewed 
without  risk  of  disturbanoe  from  the  agitation  of  the  water.  By 
following  this  course,  it  will  be  speedily  perceived  that  the  motion  in 
question  is  entirely  independent  of  that  cause.  The  action  of  light, 
as  a  cause  of  motion,  cannot  be  directly  disproved,  because  we  cannot 
view  our  specimens  in  the  dsrk ;  but  indirectly  there  is  nothing  easier. 
If  a  watch-glass,  charged  ss  above,  be  laid  aside  for  a  night,  it  will  be 
found  that,  by  the  next  morning,  not  only  a  considerable  radiation  has 
taken  place,  but  that  multitudes  of  the  filaments  have  entirely  escaped 
firom  the  stratum,  both  indicating  motion  independent  of  light. 
Bapidity  of  growth  will  show  itself  in  a  prolongation  of  the  filaments, 
but  will  not  account  for  this  oscillation  to  the  right  and  left ;  and  still 
less  for  their  travelling,  in  the  coune  of  a  few  hours,  to  the  distance 
of  ten  times  their  own  length  from  the  stratum.  This  het  is  a  kind 
of  motion  almost  unexampled  in  the  vegetable  kingdom. 

Another  kind  of  locomotion  has  been  seen  in  the  reproductive 
particles  or  spores  of  Chnfervce.  At  a  particular  period  of  their  life 
these  spores  move  about  spontaneously  inside  the  tubes  in  which  they 
are  generated,  and  at  length  force  themselves  out  into  the  water 
wherein  the  mother-plant  is  fioating.  Once  plunged  in  this  element^ 
the  spores  move  about  with  velocity,  in  a  gyratory  manner,  till  they 
reach  a  shaded  place,  when  they  fix  themselves  by  one  end,  produce  a 
root,  and  lose  all  power  of  after-motion,  so  that  such  plants  have 
locomotion  when  young,  and  are  destitute  of  it  when  old.  Many  such 
phenomena  are  known  to  occur  in  plants  of  the  same  low  kind  of 
organisation.    [Aloa;  Fuoacba  ;  Achlta.] 

But  •  while  locomotion  thus  unquestionably  occurs  among  some 
kinds  of  plants,  vegetable  movements  are  more  commonly  confined  to 
the  limbs,  in  which  they  are  visible  in  difierent  ways.  A  kind  of 
motion  ooonrs  in  roots,  although  not  perceptibly,  except  by  its  effects. 
Many  kinds  of  Orchidaceous  plants  appear  one  season  in  a  spot  at 
some  distance  from  that  which  they  occupied  in  the  previous  season, 
and  thus  appear  to  travel ;  in  such  cases  however  the  shifting  of  place 
is  effected  l^  means  of  underground  suckers,  annually  formed  by  the 
parent^  which  projects  them  to  a  certain  distance  from  herself,  snd 
then  perishes.  The  cormi,  or  bulbs,  as  they  are  called,  of  many 
Iridaceous  plants  exhibit  the  same  kind  of  property,  raiung  them- 
selves upwuds  year  after  year,  so  that  if  originally  buried  some  inches 
under  ground,  they  at  last  travel  upwards  into  the  air;  this  is  effected 
by  each  cormus  forming  a  bud  at  its  apex,  which  bud  grows  into  a 
new  cormus,  and  kills  its  parent,  forming  a  new  cormus  at  its  own 
apex,  and  then  perishing  in  its  turn.  This  power  of  rising  upwards 
is  possessed  in  a  most  singular  manner  by  palms,  but  in  those  plants 
takes  place  in  a  different  way.  Some  palm-trees,  which  originally  had 
their  stem  resting  by  its  base  on  the  surface  of  the  ground,  force  it 
upwards  by  protruding  the  bases  of  their  roots,  till  at  last  a  kmd  of 
plinth  is  formed  of  many  irregular  arches,  upon  which  the  column  or 
trunk  of  the  palm-tree  is  upheaved.  A  case  of  this  kind  is  mentioned 
by  M.  Polteau,  in  the  •  Annals  of  the  Horticultural  Society  of  Paris,' 
voL  iv.  p.  4,  f.  16,  where  the  arches  of  the  roots  were  high  enough  to 
iJlow  a  man  to  pass  beneath  them.  Here  it  is  evident  tL&t  the  eleva- 
tion of  the  trunk  is  caused  by  the  extension  of  the  roots,  which 
exerdse  that  power  in  the  direction  of  least  resistance,  namelyi  of  the 
air,  rather  than  of  the  solid  earth. 

The  phenomena  of  flowers  unfolding  or  closing  under  sunshine,  of 
which  everybody  is  aware,  are  strictly  referrible  to  the  class  of  vege- 
table motions.  With  the  unfolding  and  closing  of  flowers  must  also 
be  arranged  those  singular  motions  in  the  parts  of  fructification  which 
occur  upon  their  being  touched.  If  the  filaments  of  the  Barberry 
[Bsbbkub]  are  irritated,  they  rise  up  and  strike  the  anthers  against 
the  stigma ;  if  the  sexual  column  of  Stylidium,  which  is  bent  over  one 
aide  of  the  flower,  is  touched,  it  swings  over  instantly  to  the  other 
sida  Several  cases  of  this  power  of  motion  occur  in  Ort^idaeece :  if 
the  caudicula  of  the  pollen  masses  of  Cataeetwn  is  disturbed,  it  springs 
up  so  violently  as  to  separate  itself  from  the  column  on  whidi  it 
now^  and  to  dart  to  a  considerable  distance.  A  very  singular 
instance  of  motion  in  the  flowers  of  another  plant  of  this  kind 
growing  in  the  Swan  River  Colony,  has  been  described  by  Mr.  Drum- 
mond.  ('Gardeners'  Gazette,  voL  xiv.,  p.  428.)  The  lower  lip,  he 
saysy  in  which  the  anthers  are  placed,  is  a  boat-ahaped  box ;  the  upper 
lip,  which  he  supposes  to  be  the  stigma,  forma  a  lid  whjch  exactly  fits 
it;  the  hinge  on  which  the  lid  moves  springs  from  the  upper  part  of 
the  flower,  and  is  attached  to  its  centre ;  and  when  it  opens  the  upper 
part  turns  round  within  the  box,  comes  out  at  the  bottom,  turns  up 
snd  back;  so  that  when  fully  expanded  it  stands  fairly  over  the  flower. 
The  moment  a  small  insect  touches  the  point  of  uie  lid  it  makes  a 
sadden  revolution,  brings  in  the  point  of  the  lid  at  the  bottom  of  the 


box,  so  that  it  has  to  pass  the  anthers  in  its  way,  and  makes  pruoner 
any  small  insect  which  the  box  will  hold.  When  it  catches  an  insect 
it  remains  shut  while  the  insect  moves  about;  but  if  the  insect  be  not 
caught  the  box  soon  opens  again. 

£iother  kind  of  motion,  more  resembling  spoataneoiis  actioa. 
especially  as  it  is  not  apparently  connected  with  the  applicatioii  <^' 
stmauli,  is  that  which  occurs  in  the  sexual  apparatus  of  many  placti 
at  the  period  of  impregnation.  In  Armaia,  at  this  time,  a  ehte 
column  below  the  stigmata  lengthens,  so  as  to  close  up  tbe  foramen  of 
the  ovule,  and  at  the  same  moment  the  cord  on  which  the  ovule  i< 
suspended  slips  aside  and  elevates  the  ovule,  so  as  to  enable  it  to  -pn- 
sent  its  foramen  to  the  column.  The  same  phenomena  are  visible  a 
Daphne  Laurwla  and  other  plants ;  and  something  of  an  analognB 
nature  occurs  in  Zygntmata,  which  at  the  period  of  fractificAt»B 
bring  themselves  together,  and  effect  a  kind  of  spontaneous  v^ietaKs 
copulation.  The  most  striking  phenomena  of  this  nature  oocor  how- 
ever in  Asclepiadacecef  which  have  their  pollen-grains  doaely  packed 
in  bsgs,  from  which  it  would  seem  that  there  is  no  escape :  at  ths 
period  of  impregnation  each  of  these  pollen  grsins  projects  one  tsbe 
from  its  side,  and  these  tubes  all  direct  themaelves  spontaneouidj 
towards  a  thin  space  on  the  side  of  the  bag  that  holds  them.  Piercic; 
this  bag,  they  succeed  in  extricating  themselves  and  reaching  \^ 
vicinity  of  the  stigma,  but  are  still  at  sohie  distance  from  it;  tiiej 
then  direct  themselves  towards  that  organ,  and  succeed  in  reaching  s« 
wherever  it  may  be,  either  by  directing  themselves  at  right  angles,  cs 
downwards,  or  even  upwards,  as  the  peculiar  structure  and  location  of 
the  stigma  may  require. 

In  the  Sensitive  Plants,  various  species  of  Mimo$a  [Mdcosa],  e^ie- 
cially  M.  pudica,  the  leaves  fold  up  on  being  touched,  and  this  sb 
slowly,  that  it  is  easy  to  perceive  that  the  folding  is  effected  by  tbe 
gradual  communication  from  leaflet  to  leaflet  of  the  ahock  produced 
by  the  touch.  If  a  portion  of  the  end  of  one  of  the  leafleta  of  the 
Mimosa  is  cut  off  the  whole  of  the  leaflets  of  that  pinna  gradosDj 
fold  up,  one  after  the  other,  from  the  point  to  the  base ;  thai  tJM 
neighhouring  pinnss  will  fold  up  their  leaflets  from  the  base  to  the 
point,  and  presently  the  petiole  itself  will  suddenly  bow  itself  down; 
whereupon  the  folding  up  of  the  remainder  of  the  pinn»  will  take 
place.  Sometimes,  after  a  little  space,  the  leaves  above  and  bebv 
will  also  close  up,  all  under  the  influence  of  the  one  original  iujorj. 
These  curious  phenomena  have  been  watched  with  care  by  Datrodiel, 
in  whose  little  book  ('Sur  la  Motility  des  Plantea')  a  long  and  paitiea- 
Isr  account  of  the  phenomena  will  be  found.  Many  other  |Uanti 
possess  this  kind  of  sensitive  power  in  their  leaves :  Smithia  sauUita, 
jEtchjfwnMne  tetmUva,  Porlieria  hygrometrica,  and  JBiopkyhun  tarn- 
tivum  are  well-known  cases ;  and  it  is  recorded  that  in  Senegal  there 
grows  a  plant  which  the  natives  call  by  a  name  equivalent  to  'How 
d'ye  do  f '  as  if  it  offered  a  friendly  salutation  by  ita  bowing  to  those 
who  touch  it  (See  De  CandoUe's  '  Physiologic  Y^g^tale,'  p.  857, 
where  several  of  the  modes  sre  enumerated  in  which  leaves  having 
motion  close  up.)  The  'sleep  of  the  leaf,'  that  is,  thttr  folding  up  sad 
drooping  at  night,  while  they  raise  themselves  and  unfold  by  day,  an 
powers  of  motion  in  the  limbs  of  plants,  which  are  doubtless  of  the 
same  nature  as.that  of  the  Sensitive  Plant  and  its  sllies.  To  the  same 
class  also  must  be  assigned  the  fly-catdiing  leavea  of  Dismoa 
[Dion  JL^]  This  plant,  which  grows  wild  in  the  marshes  of  Carolins, 
has  a  leaf  which  is  bordered  with  a  row  of  strong  teeth,  and  when 
spread  open  is  strikingly  similar  to  one  of  the  toothed  iron  tra^  when 
set  as  used  for  catchmg  game,  that  is,  it  conasts  of  two  roundiah 
sides,  each  furnished  with  a  row  of  strong  teeth.  Near  the  middle  of 
each  side  there  grow  three  stiff  bristles,  placed  in  the  form  of  a 
triangle ;  if  one  of  these  bristles  is  touched  by  sn  insect  or  any  other 
means,  the  two  sides  of  the  leaf  spring  up  instantly,  the  teeth  czoa 
each  other,  and  the  insect  is  held  so  fast  that  it  can  only  be  extricated 
by  forcing  the  sides  of  the  leaf  asunder,  an  operation  of  some  difli- 
culty,  so  great  is  the  muscular  force  with  which  the  contraction  is 
effected.  These  movements  are  all  owing  to  a  specific  irritabUitj 
resident  in  the  moving  oigan,  and  must  be  distinguished  from  the 
following,  which  tskes  place,  to  all  appearance,  spontuieously. 

Detmadium  gvroMi,  the  Gk>ra-Chand  of  Bengal,  was  first  mentioned 
in  systematical  botany  by  the  younger  Limueus,  who  speaka  of  it  as 
a  wonderful  plant,  on  account  of  its  singular  motion.  "  No  sooner,' 
he  says,  "had  the  plants  he  raised  from  seed  acquired  their  teraate 
leaves,  than  they  began  to  be  in  motion  in  every  direction.  This  mov»> 
ment  did  not  ccmc  during  the  whole  course  of  their  vegetation,  nor 
were  they  observant  of  any  time,  order,  or  direction.  One  leaflet 
frequently  revolved,  while  the  other  on  the  same  petiole  was  quiescent; 
sometimes  a  few  leaflets  only  were  in  motion,  •then  almoat  all  of  them 
would  be  in  movement  at  once.  The  whole  plant  was  very  seldom 
agitated,  and  that  only  during  the  first  year.  It  continued  to  move 
in  the  stove  during  the  second  year  of  its  growth,  and  was  not  at  rest 
even  in  the  winter." 

"The  irritability  of  the  Deamodium,"  Burnett  adds,  "is never  so 
great,  even  in  our  best  houses,  as  it  is  said  to  be  in  its  native  climate, 
and  its  motions  here  are  very  seldom  so  lively  as  those  described  by 
Linnaus.  Warmth  appears  essential,  for  its  movements  are  always 
the  most  observable  when  the  heat  is  greatest;  that  they  are  not 
attributable  to  the  sun's  rays,  nor  to  any  currents  of  air,  is  shown 
from  the  fact  that  the  plant  loves  the  shade^  and  that  the  motion  is 
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most  STidant  when  tha  itoT*  U  dowd  uid  Qa  ahnoiplHre  quite  rtilL 
Theaa  moTamsnta  hftTO  mora  tha  •ambUooe  of  ipootjineity  than  way 
others  that  luTS  bwn  obnrred  in  tha  more  porfaoC  pUnti ;  Tor  ths 
leafieta,  if  bald  qoiat  bekman  the  fingen  for  *  ihort  time,  uid  thair 
moTementi  thiu  prsv«nted,  aiv  laid  immediatalj  on  Uuir  raloaae  to 
rerolve  with  aooelented  foroe,  ■■  if  to  toake  up  for  the  time  Io«t 
during  the  forcibl*  interruptitnL"  De  CuidaUe  dmoribes  the  motion 
tihua  : — The  leavea  conaijt  of  three  InfleU,  two  of  which  tn  Utenl, 
"very  emkll,  lioear,  uid  oblong,  uid  an  odd  one,  iepuated  from  the 
two  othen,  much  Urgor  and  oval-oblong.  Tha  two  lids  leaflata  are  in 
almost  continual  motion,  which  takes  place  b;  little  itarte,  like  the 
Bmall  hand  that  marks  the  seaonda  of  a  watoti.  One  of  thno  rises  bo 
na  to  mount  about  CO  degrees  above  tha  level  of  the  petiole,  and  ths 
other  falls  on  ths  opposite  lide  to  about  the  same  distance ;  whan  the 
latter  rites  tha  other  falls,  and  thut  a  ccmataat  otoillBtion  is  main- 
tainsd.  The  oaatral  leaflet  also  movei,  bat  much  more  slowlj,  sloping 
fint  to  the  righli  then  to  the  left,  and  bo  on. 

In  the  above  inrtanoes  we  see,  m  it  were,  tha  natural  tcodaney 

ntolHlity  in  the  plant  developed.    The  reaaon  why  no  greater  amoDnt 

of  niovemant  ooaura  in  tha  vegstabla  appears  to  be  the  nature  of  the 

oell-wall,  which  being  composed  of  the  unjialding  material  seUuloie 

in  Bufflmeat  quaoUties,  reaista  sll  sttempta  at  movement  bom   " 

imprisoned  protein.    [Pbotux  ;  CxLU.] 

BODFLON.    [Ote*] 

HOUOEOTIA.    [AiAta.] 

HOULDtMESS  is  a  name  applied  to  all  minute  Pwigi  which  appear 

in  maaaes  upon  organio  bodisa.    It  appaan  to  be  cauied  by  a  damp 

Ktmosphere  and  a   diminution  of  light,  both  which  oonditions  are 

fsTounble  to  tha  development  of  those  bodies  whose  aporoa  or  lepro- 

ductive  particles  are  floating  ererywhare  in  tha  stmoaphera,  ready  to 

spring  rapidly  into  growth  whenever  they  ohanoe  to  fall  npon  suitable 


All  tha  Fimgi  that  oonstituta  mouldlness  are  so  small  aa  to  eacape 
obeervation,  eioept  when  from  their  numbera  Uiay  form  microaoopit^ 
forests ;  and  then  they  clothe  the  aur&oe  of  the  body  whioh  they 
attack  with  light  patches  of  yellow,  blue,  wliite,  green,  red,  and 
variaut  other  ooloora.  The  species  of  Uieia  plan^  are  extremely 
numeroua,  and  are  distdbntsd  by  writers  on  ^m^  into  many  genara, 
chiefly  belonging  to  the  Hyphomyoetolu  division  of  the  order,  ths 
eombining  character  of  which  ia,  that  tha  plants  are  Sooculan^  nslcad 
^that  is,  not  inuloaed  in  a  caae  or  aeated  upon  a  peooliar  leoqitaDlB), 
distinct,  but  interwoven  into  a  general  maaa,  wliioh  looks  like  a  tlkin 
web,  or  a  colleetion  of  cobwebs. 

One  of  the  moat  common  ia  tha  JaeqpJtoni  Mmeede,  which  forma  a 
blue  mould  upon  bread,  paste,  and  ain^laraubataDoaa  pr^iarad  from 
flour.  This  plant  fortna  a  Sne  horisontal  oobweb-uke  bed,  from 
whioh  rise  up  slender  braaeba*  terminated  bf  *n  expuMion  which 
bean  the  sporea,  . 


plant  called  the  Vinegar  PUnt^  which  ponwaaea  tha  power  of  een- 
rerUi^  sugar  into  vinegar,  appaan  to  ha  an  ondsrelspad  form  of 


Houldlneas  is  occasionally  produced  by  Contomyoatous  Fungi — that 
is,  by  tboaa  very  imparfeotly  orgauiaed  apedea  which  have  no  floecn- 
lent  bed,  nor  any  a^iecial  part  on  which  the  aporea  are  generated,  but 
which  merely  oouaiat  of  a  series  of  Joints  within  which  reproductive 
bodies  an  formed.  Of  thaaat  tha  Tfanla  Oaid,  found  in  tlie  cnrioM 
of  putrid  cheese,  m«;  serve  aa  sn  example. 


Jutfkara  ifaaila,  vary  hlcU^  mi«n[<led. 
a  la  a  votirirsoi  bRDDli  irltlng  frain  the  boilioatsl  lied ;  »  Is  the  teinilas. 
tJDD  of  a  branah  Dorared  with  ipona. 

Another  form  is  that  of  PmicHlUnn,  in  which  we  have  tha  same 
entangled  flDoonlant  bed,  and  a  similar  elevation  of  perpendicular 
branchea ;  but  tha  latter  are  not  tenoioated  by  a  disc  covered  with 
■porea;  on  tha  contrary,  they  end  in  a  jointed  tuft,  every  division  of 
whioh  produoca  at  its  point  a  neoUsoe  of  apharioal  aporulea.    The 


A  iBorid  of  Tbnts  Ouri,  vaiy  hlfUy  BsinUia,  allsr  Onda. 

Usny  of  these  plaots  ate  enable  of  living  under  aircmnstuioa*  that 
would  be  fatal  9a  any  other  form  of  Tsgatatiou ;  for  ezampts,  A*ah 
phora  MHetdo  apiinga  up  plentifully  in  pasts  poisoned  with  oorroilTe 
Bublimate. 

Their  general  station  ia  upon  deeaying  animal  or  Tegetable  matter ; 
but  one  apecieis  the  Bolrylii  Baaiana,  attacka  the  hving  ailkworm 
and  killa  it;  others  destroy  house-fliaa,  whioh  may  be  asen  in  the 
autnmnglaad  by  these  paraaitea  to  the  window,  on  irtiich  they  have 
■lighted  la  a  aemitorpid  state. 

The  following  are  the  botanical  namaa  of  some  of  the  more  oommoa 
speciea  of  Fungi  that  cauae  mouldineaa  : — 

Sgdnphora  tttmona  (yellow,  tuinin;  black),  on  tha  dung  of  Tarioua 
anlmaU ;  3fii«or  nuMda  (bluish-blaok),  on  fruit,  paitiy,  Ac. ;  Evntimm 
kerbariartoi  (white,  yellow,  or  orange),  on  damp  pbmta  in  Haimia! 
dacfCfpopwDt  to^anm  (green,  turning  black),  on  various  decaying 
bodiea,  damp  paint,  An. ;  jliperirtUiu  euadidM  (white),  very  oonmon; 
Atptrgtilia  ^ueiu  (blue),  t—  ~.™~n~ 


ite  the  oaloanoos  rooka  which  underlie  the  ooal  s 

BngUUld.  It  ia  ths  equivalent  of  the  Carboniferous  Limestana  of 
Conybeare  and  many  other  geologiafa  in  Eog^d.  It  is  Uie  Calcaira 
CarbonifJire  of  the  French,  and  the  Betg-Kalk  of  the  QermanSi 

In  England  tha  Mountain  Limestone  forma  the  true  base  of  tha 
upper  part  of  the  Paheosoia  Series.  [Oboloot.]  It  ia  not  howavw 
always  pieaeot.  From  the  oharacter  <n  the  limeatone  it  ia  inferred, 
that  the  wbola  maaa  of  this  formation  haa  been  deposited  by  the 
agency  of  the  coral-forming  Palypifera.  Embedded  In  the  limestone 
sre  found  numerous  afaelJs  and  remains  of  Encrinitce  and  Fiahea. 
Ilieaa  aro  common  to  it  and  tha  ooal-beds.  [Coal  Fomunos.]  It 
not  unfrsquently  preaanta  bonds  of  Impure  cool,  whioh  in  other 
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oomitriM  are  of  more  yalue  than  in  England.  In  the  Bouth  of 
y.pgianil  imperfect  ooal-beda  called  Culm  replace  the  limestone.  Tbia 
alflo  ocean  in  Rnasia  and  elsewhere.  In  Ireland  this  rock  is  abundant^ 
and  the  series  of  beds  are  terminated  by  a  peculiar  sandy  deposit 

The  Culmiferous  Series  of  Devonshire  occupies  a  great  trough,  the 
ftTJM  of  which  ranges  east  and  west  and  extends  for  about  60  miles, 
with  a  breadth  of  between  80  and  40  miles.  Crossing  the  edge  of 
this  trough  we  find  a  black  limestone,  overlaid  by  siliceous  flagstones; 
and  these  are  followed  by  sandstones  and  carbonaceous  and  calcareous 
shales,  which  gradually  become  harder,  and  pass  into  siliceous  bands 
of  a  dark  colour,  with  earthy  carbonaceous  partings,  surrounded  by 
a  regular  thick-bedded  sandstone,  resembling  the  gritstones  of  the 
coal-measures. 

The  beds,  the  order  of  whose  superposition  has  been  just  mentioned, 
form,  with  a  black  carbonaceous  shale  and  a  black  limestone,  the 
lower  subdivision  of  the  whole  Carboniferous  System,  as  developed  in 
the  south-west  of  England.  The  order  is  somewhat  different  however 
towards  Dsrtmoor,  for  there  an  irruption  of  granite  has  taken  place 
since  the  deposition  of  the  strata,  and  the  vicinity  of  the  crystalline 
rock  has  produced  confusion  and  violent  distortion.  Notwithstanding 
this,  and  the  frequent  repetition  of  these  beds  by  faults  and  disturb- 
ances, tiiey  are  satiefiictorily  proved  to  be  of  great  thickness ;  but  they 
contain  few  fossils,  and  differ  in  lithological  character  from  the  rocl^ 
probably  of  the  same  age,  in  the  middle  and  north  of  England. 

The  upper  Culm-Measures  of  Devonshire  are  the  newest  beds  of 
the  district^  and  occupy  nine-tenths  of  the  whole  surface  of  the 
carbouiferous  deposit.  This  group  is  composed  of  sandstones  and 
indurated  shales  (the  latter  containing  the  culm),  and  is  of  great  but 
unascertained  thickness,  being  perpetually  interrupted,  coiled  upon 
itself,  and  repeated  over  again,  forming  an  incredible  number  of 
anticlinal  and  synclinal  lines,  all  of  them  ranging  east  and  west, 
parallel  to  the  strike  of  the  beds. 

There  is  however  no  difficulty  with  regard  to  the  general  order  of 
saperposition,  or  the  extent  and  real  tUckness  of  tiiis  part  of  the 
deposit;  for  both  on  the  northern  and  southern  outskirts  of  the 
formation  a  great  ascending  series  is  seen,  throughout  the  whole  of 
which  the  dip  is  tolerably  regular. 

The  sandstones  of  this  group  are  generally  close-grained,  and  of  a 
gray  or  greenish-gray  colour,  passing  occasionally  into  flagstone  and 
laminated  arenaceous  shale,  with  fine  ripple  marks  at  the  partings. 
The  shales  vary  in  appearance  from  sandy  beds  to  soft  slaty  clays, 
not  to  be  distinguished  from  the  common  coal  shales ;  and  amongst 
these  latter  are  occasioDally  found  dark  carbonaceous  bands,  con- 
taining obscure  vegetable  markings  discoloured  by  pyrites. 

Such  are  the  prevailing  characters  of  the  beds  which  form  the 
Culmiferous  Series  of  Devonshire :  these  beds  being  the  true  repre- 
sentatives of  the  Carboniferous  System.  Notwithstanding  the  general 
paucity  of  fossils,  one  or  two  species  of  shells  are  not  to  be  dis- 
tinguished from  species  well  known  in  the  Mountain  Limestone ;  and 
the  result  of  a  comparison  of  the  remains  of  plants  from  the  culm, 
with  those  commonly  met  with  in  rocks  of  the  carboniferous  period, 
tends  yet  more  strongly  to  establish  the  contemporaneity  of  the  two 
deposits.  Considering  '  the  thickness  of  these  Culm-Measures  in 
Devonshire,  they  might  represent  the  whole  mass  of  the  Mountain 
Limestone ;  and  the  different  mineral  character  of  the  rocks  dependent 
on  the  oiroamstanoes  under  which  they  were  respectively  formed, 
might  account  for  considerable  alterations  in  the  fossils,  and  must 
have  had  great  influence  in  modifying  ike  forms  of  animal  life. 

The  Carboniferous  System,  as  exhibited  in  Yorkshire  and  Derby- 
shire, consists  of  a  magnificent  development  of  Mountain  Limestone, 
to  whose  presence  the  picturesque  scenery  of  those  counties  is  due; 
the  limestone  being  partly  overlaid  on  the  east,  west,  and  north,  by 
the  millstone-grit  The  lower  part  of  the  millstone-grit  however  is 
sometimes  represented  by  a  series  of  laminated  and  often  bituminous 
shales,  which  rest  immediately  on  the  limestone,  and  contain  some 
bands  of  iron-stone,  and  a  few  thhi  black  limestones ;  while  the  upper 
part  consists  of  several  hundred  feet  of  pebbly  grite  and  other  sand- 
stones alternating  with  thin  bad  coal. 

Farther  north,  and  in  the  north-western  part  of  Yorkshire,  the 
Mountain  Limestone  becomes  a  still  more  important  and  prominent 
member  of  the  Carboniferous  Series,  and  is  capable  of  local  sub- 
divisions. It  is  here  subdivided  into  two  groups,  whose  total  thick- 
ness is  about  1800  feet  Of  these  two  the  lower,  the  Scar  Lunestone, 
forms  bold  bluff  precipices,  and  is  pierced  in  many  places  by  large 
natural  caverns;  and  both  here  and  in  the  upper  stratas  (the  Yore- 
dale  Rocks),  the  limestone  is  remarkably  different  from  the  contempo- 
raneous beds  in  the  south,  containing  thin  seams  of  coal,  sometimes 
worked,  and  divided  into  several  beds  by  partitions  of  grit  and  shale. 
The  Yotedale  Bocks  thus  contain  at  least  five  distinct  beds  of 
limestone,  alternating  with  freestones,  flagstones,  &c.,  and  attaining  a 
thickness  of  as  much  as  1000  feet  In  the  north-west  of  England, 
where  the  Mountam  Limestone  is  developed  in  the  same  manner,  the 
upper  beds  of  the  series,  the  millstone-grit  and  the  true  coal-measures, 
are  scantily  exhibited ;  but  in  the  north-east,  as  in  Northumberiand, 
the  Scar  Limestone  is  much  broken  by  the  interposition  of  pebbly 
grits,  shales,  and  coal-seams,  which  entirely  change  the  character  of 
the  formation. 

In  Ireland  the  Mountain  Limestone  occupies  an  important  placo^ 


and  consists  of  two  great  bands  of  limestone^ 
thickness  of  shale  and  aiigillaoeous  limestone  and  sandstomft  inter- 
spersed, which  are  known  by  the  name  of  calp,  or  calp-slai«L  It  is 
diiefly  however  in  the.  northern  and  middle  dutricti  thist  the  calp  u 
found,  and  it  gradually  thins  out  towards  the  aouth.  Beneath  the 
lower  limestone  another  series  of  schistose  beds  (the  Carboaifer«u 
Slate)  occurs,  and  this  rests  on  sandstone  beds,  oftea  alternating  witb 
shale,  and  occasionally  with  limestone.  The  Carboniferous  Slate  c-f 
the  south  of  Ireland  differs  in  lithological  character  frt>m  thai  of  the 
middle  and  northern  regions,  but  from  the  evidanoe  of  fossil^  ^> 
two  must  be  looked  on  as  contemporaneous. 

On  the  continent  the  carboniferous  beds  are  similarly  dev^oped: 
the  lower  beds  in  Westphslia  passing  into  calcareous  shales,  contsk- 
iog  fossil  remains  of  the  carboniferous  type.  Theoe  therefcws  ar» 
assumed  as  the  base  of  the  Carboniferous  System.  Thej  are  imme- 
diately succeeded  by  a  group  of  black  imperfect  limestoiia  and 
siliceous  sclusts  (Kiesel-S^iefer  of  the  Germans),  considerably  ex- 
panded and  traceable  for  some  distance^  and  looked  upon  aa  t^^ 
equivalents  of  the  English  Mountain  Limestone,  the  underlying  betu 
representing  the  shales  occasionally  met  vith  in  England  when  ths 
sequence  to  the  older  rocks  is  complete. 

The  Black  Limestone  is  extremely  carbonaceous,  aigillaoeom^  and 
fetid,  and  it  corresponds  so  entirely  in  mineral  character  widi  ths 
Culm  Limestone  of  Devonshire,  that  the  description  of  the  one  roci 
might  almost  serve  for  the  other,  not  merely  as  regards  ita  geneni 
appearance  and  lithological  character,  but  idao  because  the  organie 
remains — ^the  Gbniatites  and  Pondonice — with  which  the  rocks  k. 
Devonshire  are  loaded,  are  in  Westphalia  also  by  far  the  most  abundiEi 
fossils  of  the  deposit  On  the  continent  however,  the  Culm  Limestoae 
pssses  upwards  into  another  limestone  of  a  lighter  colour,  and  this 
bed  contains  aU  the  most  charaoteristio  fossils  of  the  true  Engliab 
Mountain  Limestone. 

Advancing  still  farther  eastward  we  find  in  Russia  that  the  lower 
carboniferous  beds  consist  of  incoherent  sandstone,  alternating  with 
a  bituminous  shale,  which  sometimes  contains  thm  bands  <kf  impore 
ooal  and  impressions  of  plants ;  the  whole  being  siarounded  by  varioos 
beds  of  limestone,  which  form  the  central  group  of  the  Carboniferoai 
SysteoL  Of  these  beds,  the  lowest  is  usually  of  a  dark  ooloor,  as  la 
other  parts  of  Europe;  but  the  middle,  and  most  extensive,  difien 
entirely  from  any  contemporaneous  rock,  being  of  a  milk-white  colour, 
resembling  chalk,  and  loaded  with  flints.  It  is  also  of  oonaiderabia 
thickness,  and  extremely  fossiliferou%  and  alternates  with  beds  of 
compact  yellow  magnesian  limestone,  and  bands  of  red  or  greenish 
shale  or  marl,  while  associated  with  it  there  are  splendid  masses  oi 
white  gypsum  and  thin  bands  of  limestone  interstxatified.  The  tlurd 
or  upper  division  of  the  series  is  scarcely  leas  remarkable  than  ihe 
central,  being  almost  entirely  made  up  of  myriads  of  fossil  bodies 
(called  Ftuidina)  resembling  grains  of  wheat,  and  fonniog  a  liai>*stoDe, 
which  is  of  considerable  thickness,  and  appears  in  the  lofty  cliffs  whiet 
occupy  the  banks  of  the  Volga^  and  also  in  the  coal  r^on  betwcra 
the  rivers  Dnieper  and  Don. 

In  Northern  Russia,  and  in  the  upper  beds  of  the  Volga,  thecentril 
limestone  of  the  Carboniferous  System  is  totally  devoid  of  ooftl, 
which  is  found  in  shales  and  sandstones,  interstratified  with  thin  ooonei 
of  limestone  in  the  lower  part  of  the  series,  and  in  this  respect  ex- 
hibits a  resemblance  to  the  lower  beds  of  the  Mountain  Limestone  id 
Yorkshire.  In  the  south  of  Russia,  on  the  other  hand,  the  oentnl 
beds  of  the  Carboniferous  System  are  occasionally  produolive  of  good 
bituminous  as  well  as  anthnicitic  coal,  offering  in  some  points  verf 
striking  analogies  in  mineral  condition  to  the  great  South  Wei 41  basb:. 
The  northern  beds  are  nearly  horisontal,  but  the  ooal-field  in  thi 
south  appears  to  have  been  disturbed,  and  to  have  been  broken  up  bj 
faults. 

North  America  presents  some  interesting  points  with  respect  to 
the  rock  now  under  consideration.  The  Carboniferous  Series  of  Penn- 
sylvania is  based  upon  massive  sandstones^  conglomerates,  stnd  shalea, 
overlying  a  bed  of  fossiliferous  limestone.  Resting  upon  this  groop^ 
which  is  of  great  and  uniform  thickness,  there  is  a  deposit  of  r»i 
shale,  which  varies  in  thickness  from  3000  feet  to  less  than  100  feet, 
and  is  supposed  to  thin  out  and  disappear  to  the  south-west;  and  thii 
is  partly  overlaid  and  partly  replaced  by  a  hard  coarse  conglomerate, 
very  thin  towards  the  north-west,  but  rapidly  swelling  out  sod 
becoming  from  800  to  1200  feet  thick  towards  the  south-east.  Nose 
of  these  formations  contain  profitable  coal,  although  the  remains  of 
plants  are  found  in  them,  and  a  few  seams,  about  a  foot  thick, 
occur  in  the  red  shales.  The  coal-measures  themselves  form  -the 
uppermost  part  of  the  series,  and  consist  of  micaceous  sandstones, 
arenaceous,  argillaceous,  and  carbonaceous  shales,  and  valuable  beds  of 
limestone. 

In  other  parts  of  the  same  wide  ar^a  the  Carboniferous  Series  mani- 
fests similar  peculiarities  of  structure.  Thus,  in  Nova  Scotia,  and 
elsewhere  in  Canada,  the  lower  beds  consist  of  Carboniferoas  Lime> 
stone ;  but  at  Cape  Breton  the  millstone-grit  appears  to  terminate  the 
sequence.  Newfoundland  also,  which  presents  not  less  than  5000 
square  miles  of  country,  occupied  by  oontemporaneoas  beds,  hjd 
hitherto  afforded  no  coal. 

(Ansted,  Elemtniary  Coune  of  Qeolo'jy,) 
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MUCOR.      rENTOPHTTA.] 

MUCOBACEJB,  an  order  in  Lindley'i  allianoe  Fmgalet.  The 
species  have  a  flocoooe  thallue  and  the  spores  surrounded  by  a  yesioular 
veil  or  sporangium.  They  are  amongst  the  smallest  forms  of  Fungi, 
and  attack  decaying  vegetable  and  animal  matters.  They  are  frequently 
known  by  the  name  of  Moulds.    [AiouLDiHESs ;  FuKai ;  Bntofhyta; 

MiLDKW.J 

MUCOaS  MEMBUA.NES.    [Mbmbsaka] 

MU'CUKAy  a  genus  of  Plant3  belonging  to  the  natural  order 
Leffuminoice,  The  calyx  is  campanulato  bilabiate,  with  two  very 
caducous  braoteoles  as  long  as  the  tubs ;  the  upper  lip  broad,  entire, 
and  obtuse ;  the  lower  lip  trifid,  with  acute  segments.  The  corolla  is 
papilionaceous,  with  a  cordate  vexillum  incumbent  on  the  wings,  much 
Rhorter  than  the  wings  and  the  keel,  and  without  callosites.  The 
stamens  are  diadelphous,  with  five  of  the  anthers  oblong,  linear,  and 
the  other  fire  ovate  and  hairy.  The  seeds  oval,  roundish,  or  reniform, 
with  a  narrow,  oblong,  or  linear  hilum.  The  species  are  climbing 
herbs  or  shrubs,  with  pinnately-trifoliate  leaves  and  axillary  racemes, 
which  hang  down  when  bearing  fruit 

M.  pruritckf  Cowitoh,  has  purple  flowers  in  compact  ovate  racemes ; 
leafltfts  hairy  beneath,  the  middle  one  rhomboidal  aod. obtuse,  the 
latei-al  ones  dilated  on  the  outer  edge ;  the  legumes  are  oblong,  curved, 
compressed,  not  keeled,  and  covered  all  over  with  a  thick  coating  of 
erect  white  stinging  hairs,  which  turn  black  in  drying  and  brown 
when  ripe.  It  is  a  native  of  the  hedges  and  banks  of  the  East 
ladies. 

if.  prurient^  Common  or  Stinging  Cowitch,  has  entire  ovate-acute 
leaflets,  smooth  above,  hairy  beneath,  the  lateral  ones  oblique  at  the 
base,  the  middle  one  slightly  rhomboidal.  The  racemes  are  from 
12  to  18  inches  long,  lax,  and  many-flowered.  The  calyx  is  hairy, 
pink,  with  narrow  lanceolate  segment&  The  flowers  have  a  diaagree- 
able  alliaceous  smell;  the  vexillum  is  flesh-coloured,  the  wings purjde 
or  viol<it,  and  the  keel  greeniah-white.  The  legumes  about  3  inches 
long,  the  thickoeu  of  the  finger,  closely  covered  with  strong  brown 
stinging  hairs.  The  seeds  oblong,  variegated  with  a  white  hilum.  A 
mixture  of  the  hairs  of  these  two  species  form  the  Cowitch  of  com- 
merce. The  ripe  pods  are  dipped  in  syrup,  which  i^  scraped  off  with 
a  knife,  and  when  the  syrup  has  attained  the  thickness  of  honey,  by 
means  of  the  hairs  becoming  mixed  with  it,  it  is  used  as  a  medicine, 
and  is  considered  a  good  anthelmintic,  as  it  occasions  no  uneasiness. 
It  is  given  from  a  tea-«poonful  to  a  table-spoonful  in  the  morning, 
fasting.  The  hauii,  when  applied  to  the  skin,  produce  an  intolerable 
and  painful  itching.  A  vinous  infusion  of  the  pods,  12  to  a  quart,  is 
said  to  be  a  certain  remedy  for  dropsy.  A  strong  infusion  of  the  roots, 
sweetened  with  honey,  is  used  by  the  native  practitioners  in  India 
in  cases  of  cholera.    It  is  likewise  considered  a  powerful  diuretia 

M.  wens  has  racemose  flowers  and  legumes  clothed  with  stinging 
bristles ;  the  leaflets  have  a  shining  tomentum  beneath.  The  flowers 
are  large,  white  or  yellow,  with  the  lower  edge  of  the  wings  red.  The 
seeds,  from  their  resemblance  to  an  eye,  are  called  by  the  French 
Yeux  Bourrique,  or  Ass's-Eyes,  and  for  the  same  reason  the  seed  has 
the  name  Ox-Eye-Bean  in  our  colonies  in  the  West  Indies,  where  the 
species  is  a  native. 

A  rich  soil  suits  these  plants,  and  they  are  easily  raised  from  cut- 
tings, but  are  not  worth  the  trouble  of  cultivation,  excepting  for 
botanical  gardens. 

(Don,  Dichlamydeoiu  Plants;  Lindley,  Flora  Medica;  Burnett, 
Outlines  of  Botany.) 

MUCUS.  The  fluid  which  is  found  on  the  surface  of  mucous  mem- 
branes is  thus  named.  The  chemical  composition  of  this  fluid  has 
not  been  very  accurately  ascertained,  but  its  morphological  elements 
have  been  investigated  by  Henle  and  others  with  much  care. 

Dr.  Henle  of  Berlin  ('  Ueber  Schleim-  und  Eiter-BUdung,'  in  Hufeland's 
'  Joum.  der  Practiscb.  Heilk.,'  1838),  was  one  of  the  first  who  deter- 
mined the  true  composition  of  this  substance,  which  had  previously 
ptesented  many  qualities  that  appeared  anomalous.  He  has  proved 
that  it  always  at  least  contains  the  scales  or  cells  of  epithelium,  which 
cover  all  the  open  cavities  of  the  body,  suspended  in  a  considerable 
quantity  of  watery  fluid. 

The  epithelium,  or  cuticular  covering  of  all  mucous  membranes, 
consists  of  one  or  more  layers  of  minute  cells ;  and  it  is  deposited  not 
only  on  the  free  surfaces  of  the  large  open  cavities,  but  is  continued 
into  all  the  canals  and  ducts  of  glands  that  open  on  the  mucous  mem- 
branes. In  different  situations  the  form  of  the  epithelium-cells  varies 
considerably ;  in  some  parts  they  are  rounded,  or  polygonal,  and  flat, 
adhering  to  each  other  in  a  continued  membrane  by  their  adjacent 
edges ;  in  others  they  have  a  cylindrical  or  conical  form,  and  are  only 
attached  to  the  mucous  membrane  by  one  of  their  extremities ;  in 
others  they  have  also  a  cylindrical  or  conical  form,  and  their  free 
margins  are  beset  with  vibrating  cili».    [EpiTHXLiuaL] 

By  the  contact  of  the  foreign  matters  to  which  all  the  mucous 
membranes  are  exposed  in  the  performance  of  their  functions,  or  by 
other  processes,  the  epithelium  cells  are  constantly  being  removed,  and 
their  place  is  as  constantly  supplied  by  the  formation  of  new  cells  from 
the  surface  beneath.  Thus  on  all  the  mucous  surfaces  a  more  or  less 
rapid  process  of  desquamation  and  reproduction  of  cuticle  is  ever 
going  on;  the  superficial  layers  scaling  off,  and  deep  layers  being 
produced  in  a  manner  exactly  similar  to  that  in  which,  as  the  outer 


surface  of  the  cuticle  of  the  skin  (the  epidermis)  is  removed,  fresh 
layers  are  deposited  on  the  inner  surface  to  replace  them  and  maintain 
the  thickness  of  the  membrane. 

The  superfloial  layer  of  epithelium-cells  thus  removed,  not  in  dry 
scales,  like  the  epidermis,  but  mixed  with  a  quantity  of  watery  fluid 
secreted  by  the  surface  of  the  mucous  membrane,  constitutes  healthy 
mucus — a  viscid,  ropy,  transparent,  and  apparently  homogeneous  sub- 
stance, which  is  distinguished  more  especially  by  the  presence  of 
minute  epithelium-cells  either  floating  separately  or  united  into  small 
membranous  flocculi.  Its  chief  chemical  properties  are  that  it  mixes 
with  any  quantity  of  water  without  being  dissolved,  but  swelling  up 
and  forming  flocculi,  does  not  dissolve  in  alcohol,  and  is  not  coagulated 
by  heat. 

In  addition  to  the  epithelial  cells  mucus  frequently  contains  round 
corpuscles,  called  mucus-corpuscles,  which  are  not  easily  distinguished 
from  pus-ceUs.  These  corpuscles  are  abundantly  secreted  in  common 
catarrh.  They  are  regarded  as  abortive  epithelial  cells.  As  these  cells 
increase  in  diseased  conditions,  the  mucus  assumes  more  decidedly 
the  character  of  pus. 

It  frequently  happens  that  fibrinous  coagula  .are  found  in  the 
mucus,  constituting  the  peculiar  character  of  the  mucus  in  croup, 
diphtheritis,  pneumonia,  Brigbt's  disease,  dysentery,  and  other  affec- 
tions of  the  mucous  membranes.  In  these  cases  after  the  active  inflam- 
mation has  ceased,  cells  are  observed  in  the  mucus,  which  have  been 
called  inflammatory  globules,  or  granular  cells.  Besides  these  bodies 
mucus  contains  fat-globules,  and  frequently  molecular  or  elementary 
granules.  The  latter  are  seen  in  incipient  diseased  conditions  of  the 
mucous  membranes,  as  in  tuberculosis  or  cancer.  It  sometimes  con- 
tains living  beings,  as  Vibriones  and  fungoid  threads  of  various  kinds. 

The  chemical  element  which  forms  the  basis  of  mucus  is  called 
Mucin,  but  unfortunately  it  has  not  been  separated  from  the  morpho- 
logical elements.  In  addition  to  mucin,  the  mucus  contains  various 
extractive  matters.  It  also  contains  potash  aud  soda,  and  frequently 
gives  an  acid  re-action ;  this  arises  from  the  presenoa  of  free  acids. 
Albumen  is  also  present  in  mucus,  and  frequently  in  considerable 
quantities.  With  regard  to  the  origin  of  mucus,  Lehmaun,  in  his 
'  Physiological  Chemistry,'  has  the  following  remarks.  After  stating 
that  it  does  not  appear  that  mucus  is  formed  by  any  of  the  glands  of  the 
mucous  membranes,  he  says :— "  Tilimus  has  drawn  especial  attention 
to  the  circumstance,  that  epithelial  structures  are  always  present 
wherever  there  is  true  mucus.  This  observation  might  lead  to  the 
assumption  that  the  formation  of  mucus  is  connected  with  the  develop* 
ment  of  certain  cells,  that  is  to  say,  that  its  production  occurs  simul- 
taneously with  the  development  of  certain  morphological  elements. 
Two  views  here  present  themselves  for  our  consideration;  one  of  which 
is,  that  the  albuminates  of  the  liquor  sanguinis  become  decomposed, 
under  certain  hitherto  unknown  conditions,  into  the  substratum  of  Uie 
epithelial  cells  and  into  mucus,  whence  the  latter  substance  might 
in  some  respects  be  considered  as  a  secondary  product  of  this  cell- 
formation,  so  that  the  mucous  juice  in  the  mucus  would  hold  the 
same  relation  to  the  epithelial  cells  as  the  spirituous  fluid  does  to  the 
yeast-cells  in  a  mixture  which  has  undergone  fermentation.  The 
other  view,  which  seems  to  be  supported  by  numerous  observations 
made  by  Scherer  and  Virchow,  refers  the  origin  of  the  mucus  to  a 
partial  disintegration  of  the  epithelial  cells.  All  who  have  followed 
Frerichs  io  his  observations  on  the  metamorphosis  of  the  cells  within 
the  gastric  juice,  or  who  have  examined  them  by  the  microscope  in 
the  preparation  of  artificial  gastric  juice,  will  easily  comprehend  the 
gradual  solution  of  the  gastric  cells  and  their  conversion  into  a  mucous 
fluid.  Such  a  conversion  of  cells  into  a  mucous  substance  would 
therefore  at  all  events  not  be  wholly  without  analogy.  Scherer  and 
Virchow  however  go  still  further,  and  advance  the  opinion,  based  upon 
several  pathologioo-histological  observations  and  chemical  ezperiuients^ 
that  certain  colloid  substances,  and  others  adapted  for  the  formation 
of  urine,  may  be  converted  into  mucus  under  certain  conditions  which 
still  remain  to  be  explained,  and  even  ?rithout  any  cell-formation ;  and 
hence  they  regard  the  latter  mode  of  development  as  associated  with 
the  existence  of  colloid  or  cartilaginous  substances^  This  view  is 
not  only  supported  by  the  absenee  of  epithelial  structures  in  many 
cysts  containing  mucus,  but  more  especially  by  the  frequently  noticed 
conversipn  of  the  gelatin  of  Wharton  into  perfect  mucus.  It  appears 
to  us  still  to  require  accurate  chemical  experiments  to  decide  which 
of  these  two  hypotheses  deserves  the  preference.  The  elementary 
analyses  which  were  made  by  Scherer  on  a  single  variety  of  mucous 
juice  unfortunately  do  not  enable  us  to  decide  the  question,  both 
because  the  atomic  weight  could  not  be  determined,  and  because  we  are 
still  entirely  deficient  in  an  accurate  analysis  of  the  epithelial  cells,  the 
colloid  substance,  &c.  It  remains  for  us  to  hope  that  the  investigating 
powers  of  men  like  Scherer  may  before  long  enrich  science  with  the 
knowledge  necessary  for  elucidating  a  subject  which  is  so  intimately 
associated  with  the  advancement  of  physiology. 

**  The  localities  in  which  mucus  occurs  clearly  demonstrate  that  it 
is  especially  designed  to  serve  as  a  protecting  medium  to  all  the  parts 
which  are  placed  in  a  reciprocal  connection  with  the  outer  world." 

MUDSTONE,  a  local  name  for  part  of  the  Upper  Silurian  Books 
of  Sir  Roderick  Murchison. 

MUDWORT,  the  common  name  of  the  species  of  the  genus  JAmo- 
sella.    This  genus  belongs  to  the  natural  order  Scrophulariaceos,     it 


UUQILIDA 


HULB. 


has  a  5-olelt  calyx;  a  5-fid  bell-ahaped  equal  corolla;  a  globoaa 
2-valved  capsule,  with  aoenital  plaoeuta,  fine,  or  connected  with  a 
short  dissepiment  below,  1-celled. 

X.  aquoHca  is  the  only  British  species.  It  has  lanceolate  spathulate 
leares  on  long  stalks;  pedicles  axillary,  crowded,  shorter  than  the 
petioles.  It  has  small  white  or  rose-coloured  flowers.  It  is  found 
growing  in  muddy  places,  where  water  has  stagnated. 

MUGIlilD^,  the  Mullet  Tribe,  a  family  of  Fishes  of  the  order 
AcantkopUrygii,  This  family  may  be  distinguished  by  the  following 
eharacters : — Body  nearly  cylindrical,  covered  with  lai^  scales;  dorsal 
fins  (two  in  number)  separated,  the  first  with  only  four  spinous  rays; 
the  ventral  fins  have  their  origin  a  little  behind  the  line  of  the  pec- 
torals ;  branohiostegous  rays,  six.  The  head  is  somewhat  depressed, 
and,  l^e  the  body,  is  covered  with  laige  scales  or  polygonal  plates ; 
the  muxsle  is  very  short;  the  mouth  is  transverse,  and  when  dosed 
forms  an  angle,  the  lower  jaw  having  an  eminence  in  the  middle, 
which  fits  into  a  corresponding  hollow  in  the  upper;  teeth  very 
minute ;  pharyngeal  bones  much  developed. 

There  are  thi«e  genera  belonging  to  this  family — Atherina,  Mttgil, 
and  TOretgonums,  • 

A^£rina  has  the  body  rather  elongated;  two  dorsal  fins  widely 
separated ;  ventral  fins  placed  far  behind  the  pectorab ;  sides  with  a 
broad  longitudinal  silver  band ;  teeth  minute ;  branohiostegous  rays  6. 

A.  pretibyter,  the  Atherine,  or  Sand^Smelt.  It  was  at  one  time  sup- 
posed that  the  Atherine  of  the  British  coasts  was  the  A.  hepaeius  of 
Linnseus,  but  after  a  dose  examination  Mr.  Tarrell  comes  to  the 
conclusion  that  the  British  spedes  is  A.  premier  of  Cuvier. 

The  British  Atherine  is  a  handsome  small  fish  from  5  to  6  inches  in 
length.  It  is  found  on  the  coast  of  Cornwall  at  all  seasons  of  the 
year.  .  It  is  also  frequently  caught  at  Brighton,  where  large  quantities 
are  eaten  in  the  winter  season  by  the  inhabitants  and  visitora  Dr. 
Pamell  has  taken  it  in  Scotland,  and  Mr.  Thompson  in  Ireland. 

Mtigil  has  the  body  nearly  cylindrical,  covered  with  large  scales ; 
two  dorsal  fins  widdy  separated,  the  rays  of  the  first  fin  spinous,  those 
of  the  second  fiexible ;  ventral  fins  behind  the  pectorals ;  middle  of 
the  under  jaw  with  an  elevated  angular  point,  and  a  corresponding 
groove  in  the  upper ;  teeth  small ;  branduostegous  rays  6. 

M,  eapito  (Cuv.),  the  Gray  Mullet,  or  Common  Mullet,  is  not  uncommon 
on  many  pirta  of  the  British  coasts  It  is  rather  more  than  a  foot  in 
length ;  the  length  of  the  head  compared  with  that  of  the  body  and 
tail  is  as  one  to  four ;  the  greatest  depth  of  the  body,  which  is  beneath 
the  first  dorsal,  is  about  one-fourth  the  whole  length,  excepting  the 
taiL  The  head  is  broad  and  depressed;  snout  rounded;  the  skm  of 
the  anterior  and  posterior  margins  of  the  orbit  does  not  advance  over 
the  eye.  First  dorsal  fin  commences  about  ihe  middle  of  the  body, 
its  height  is  equal  to  twice  its  length ;  between  the  first  and  second 
dorsal  there  is  a  connderable  interval;  ito  proportions,  as  regards 
height  and  length,  the  same  as  the  first.  The  upper  surface  of  the 
body  is  dusky-gray,  tinged  with  blue;  the  sides  and  belly  are  silveiy- 
white^  marked  wiUi  longitudinal  dusky  lines ;  fin-membranes  dirty- 
white  ;  a  dark  spot  on  the  base  of  the  pecteral  fin. 

It  is  found  plentifully  in  Cornwall  and  Devonshire,  and  along  the 
south  coast  It  is  also  taken  on  the  esstem  coasts.  This  fidi  never 
goes  to  a  g^reat  distance  from  land,  and  ddighte  in  shallow  water.  It 
IS  on  this  account  probably  that  it  bears  confinement  better  than  other 
fiyshes,  and  Ib  one  of  those  which  have  been  most  suocessftdly  kept  in  the 
Aquavivarium  of  the  Zoological  Society  in  Regent's  Park.  They  seem 
more  intelligent  than  most  fish.  Carew,  the  Cornish  historian,  had  a 
pond  of  salt  water  in  which  he  had  naturalised  these  fish,  and  he 
could  assemble  them  together  to  be  fed  by  knocking  on  a  stick. 
Fishermen  also  relate  numerous  instances  of  ite  intdligenoe,  and  the 
devices  it  has  recourse  to  for  the  purpose  of  escaping  from  the  net 
when  onoe  caught  It  tekes  ito  food  from  the  mud  at  the  bottom  of 
the  water  in  which  it  lives,  and  seldom  partakes  of  any  living  food. 
It  is  most  readily  taken  by  fat  or  cabbage  boiled  in  broth. 

This  fish  frequently  goes  up  rivers,  and  is  thus  often  caught  by  the 
angler.  When  taken  young  and  placed  in  fresh  water  it  has  been 
found  to  thrive. 

M.  chdo,  Cuvier,  the  Thick-Lipped  Qray  Mullet^  according  to  Mr. 
Couch's  manuscripts,  communicated  to  Mr.  Tarrell,  seems  to  be  abun- 
dant on  the  coast  of  Cornwall,  but  no  other  British  naturalisto  appear 
to  have  noticed  it  It  is  distinguished  from  the  Common  Gktty  Mullet 
diiefly  bv  ite  laige  and  fieshy  lips,  the  maigiins  of  which  are  ciliated ; 
the  teeth  resemble  hairs;  the  maxillary  bone  curved,  and  showing 
itself  behind  the  commissure. 

M,  eurtut,  the  Short  Qray  Mullet  of  Tarrell,  ii  a  third  spedes,  found 
in  the  British  seas.  "  The  length  of  the  head,  as  compared  with  that 
of  the  body  and  tail,  is  as  one  to  three,  the  proportion  in  the  Common 
Gray  Mftllet  being  as  one  to  four ;  the  Ix^y  is  also  deeper  in  pro- 
portion than  in  M.  capiio,  being  equal  to  Uie  length  of  the  head : 
the  head  is  wider,  the  form  of  it  mon  triangular,  and  dso  mora 
pointed  anteriorly ;  the  eyes  lai^r  in  proportion ;  the  fin-rays  longer, 
particularly  those  of  the  tail ;  the  ventral  fins  placed  nearer  the  pec- 
tonJ,  and  a  difference  existe  in  the  number  of  some  of  the  fin-rays : 
the  colours  of  the  two  jipedes  are  nearly  dike ;  and  in  other  respects, 
except  those  named,  they  do  not  differ  materially."  (Tarrell, '  Britbh 
Fishes.')  Mr.  TarreU  caught  this  new  spedes  at  the  mouth  of  Poole 
harbour. 


TetragonunUf  so  named  from  the  projecting  keels  or  lidges  oo 
dde,  near  the  base  of  the  oaudaL  Thero  is  only  one  species^  &a 
inhabitant  of  the  Mediterranean,  about  a  foot  long,  and  b]acl[,  aad 
reputed  to  be  poisonous. 

MUG  WORT,  the  common  name  for  the  Artentina  wlffarU  1^ 
spedes  of  Atiemitia  is  known  by  ito  leaves  being  woolly  beneath,  witL 
lanceolate,  acuminate,  out,  and  serrated  segments.  It  is  a  veiy  ooimn« 
plant  on  waste  ground  in  Great  Britain.    [Abtucqia.] 

MULBERRT.    [MOBUa.] 

MULE.  This  word  is,  in  ito  particular  sense,  used  to  denote  tk« 
ofbpring  of  the  mde  ass  and  the  mare  [Equiba]  ;  but^  in  ite  geoen, 
dgnification,  it  is  applied  to  the  offiraring  of  any  two  animals  of  distbe: 
species,  and  is  then  synonymous  with  the  term  '  Hybrid.*     [Htbrzsi] 

'*  The  true  distinction  between  different  spedes  of  animals^"  write 
John  Hunter,  "  must  ultimately,  as  appears  to  me,  be  gathered  fna 
their  incapadty  of  propagating  with  each  other  an  offspring  capablf 
again  of  continuing  itself  by  subsequent  propagations :  Uios  the  borie 
and  ass  beget  a  mule  capable  of  copulation,  but  incapable  of  begetcia; 
or  producing  offspring.  If  it  be  true  that  the  male  has  been  knowc  t. 
breed,  which  must  be  allowed  to  be  an  extraordinary  fact,  it  will  h 
no  means  be  suflSdent  to  determine  the  horse  and  ass  to  be  of  tl? 
same  spedes ;  indeed  from  the  copulation  of  mules  being  very  fit- 
quent,  and  the  droumstance  of  their  breeding  very  rare,  I  ehoTxIi 
rather  attribute  it  to  a  degree  of  monstrodty  in  the  ozgana  of  tb 
mule  which  conceived,  as  not  being  a  mixture  of  two  different  speria. 
but  merdy  those  of  either  the  mde  or  femde  ass.  This  is  not  so  fie^ 
fetohed  sn  idea,  when  we  oonsidte  that  some  true  species  produce 
monsters  which  are  a  mixture  of  both  sexes,  and  that  many  animii^ 
of  distinct  sex  are  incapable  of  breeding  at  alL  If  then  we  fisJ 
naturo  in  ito  most  perfect  stete  deviating  from  generd  principles^  wbj 
may  it  not  happen  like¥riBe  in  the  production  of  mules,  so  that  eoat- 
times  a  mule  shall  breed  from  the  droumstance  of  ito  being  a  mouiSff 
respecting  mules  ? "  We  think  that  the  views  here  laid  down  are  clear 
and  satisfactory  so  far  as  they  go,  and  that  the  question  with  whice 
the  paragraph  concludes  is  in  no  danger  of  a  contradictory  answer. 

But  the  student  should  be  on  his  guard  as  to  an  anhesitotiiig 
admisdon  of  everything  that  is  laid  down  even  by  an  authority  so 
deservedly  enunent  as  that  of  the  great  physiologist  whose  opinion  «e 
have  just  quoted.  Professor  Owen,  for  instance,  in  one  of  his  Talnabk 
notes  on  another  part  of  this  very  paper,  truly  observes  that  Jofaa 
Hunter^s  assertion  that  the  fertility  of  a  hybrid  with  an  individod  at 
a  pure  breed  proves  the  fact  of  identity  of  two  supposed  distiaet 
spedes  equdly  with  the  production  of  offspring  from  the  conneetm 
of  hybrid  with  hybrid,  cannot  be  admitted.  **  To  prove  the  identity 
of  two  supposed  distinct  spedes,"  continues  the  Professor,  "  grmntiag 
the  fertili^  of  the  hybrids  from  the  two  to  be  the  proof  reqairad,  i: 
should  be  shown  that  audi  hybrids  are  fertile  inter  se,  and  capable  of 
propagating  indefinitdy  an  intermediate  variety.  Now  this  is  predjdj 
the  fact  which  is  wanting  in  the  evidence  adduced  in  the  text  aIi 
that  Hunter  proves  is  that  two  spedes  very  nearly  allied  to  each  other 
will  produce  a  hybrid  offspring,  and  that  the  hylnid  is  again  prodnc- 
tive  with  an  individual  of  the  pure  breed ;  but  this  only  illnstntes  i 
general  law  by  which  the  roverdon  of  the  hybrid  to  the  pure  breed  is 
provided  for;  while,  on  the  other  hand,  the  intermixture  of  the  dia- 
tinot  spedes  is  guarded  against  bv  the  averdon  of  the  indiridiuls 
composing  them  to  a  sexud  union.  And  it  is  no  contradiction  to 
this  geuend  rule  to  show  that  in  some  instanoes  this  averdon  ia  ore^ 
come,  as  in  the  case  of  the  lion  and  tigress — ^to  cite  an  example, 
among  the  Camivova  [Felibji],  and  in  that  of  the  pheasant  and 
common  fowl :  and  the  hen  canary-bird  with  the  goldfinch,  linnet^  &&. 
among  birds.  [Cakabt-Bird.]  Such  cases  aro  the  exceptions,  acd 
prove  the  genexdity  of  the  rule  or  law. 

l>oubtless  thero  must  be  a  concurrence  of  predisposing  aoddents  t) 
bring  different  species,  in  their  anxious  dedro  to  obey  the  all-poweri'iil 
impulse  of  roproduction,  together ;  and  the  prosenoe  of  such  predis- 
posing causes  may  be  generally  traced  in  most  of  these  enratic  allianoet. 
In  the  great  majority  of  them  the  spedes  thus  mingled  are  very  neariy 
allied.  Thus  there  are  several  instenoes  on  record  of  the  Hooded  Crov 
{Oorvut  Comix)  pairing  and  producing  o&pring  with  the  Carrion  Crov 
(Corvtu  (krone) ;  the  mde  of  Montagu's  Hairier  (Ctreat  hi/emaiu)  and 
a  Ringtail  (C^iif  eyanefu)  having  been  shot  at  the  nest  feeding  thdr 
young  (Tarrdl,  ex  relatione  Sweeting).  Mr.  Berry  notices  the  pdiisg 
of  a  Bhickbird  and  a  Thrudi  in  Lancashire :  these  birds  reared  their 
broods,  which  were  strongly-marked  hybrids^  for  two  suooeadve  yesrs. 
(<  Msgadne  of  Kat  Hist,'  vol  vii.) 

Mr.  Yarrell,  who  in  his  '  History  of  British  Birds '  mentions  the 
last-named  cases  in  detdl,  adds  that  severd  instanoes  are  known  ic 
which  the  femde  of  the  Black  Grouse,  usually  called  the  Gray  Han, 
has  bred  in  a  wild  stote  with  the  Common  Pheasant ;  such  a  hybiid 
is  represented  in  the  title-page  of  Mr.  T.  C.  Eyton's  *  History  of  tiie 
Rarer  British  Birds.'  [Black  Qboitss.]  The  last-named  ornithologist 
has  also  recorded  the  fruitful  oonnection  between  the  Common  Gtxiae 
and  the  Chinese  Qander ;  and  the  Hon.  Twiselton  Fiennes  eommoni- 
cated  to  the  Zoologicd  Society  of  London  an  instance  of  the  Common 
Wild  Duck  breeding  with  the  mde  Hntail.    [DaoKs.] 

The  author  of  the  '  History  of  British  Birds'  above  quoted  has  had 
so  much  experience  on  this  intricate  subject^  so  fiur  as  it  relates  to  birds, 
that  the  foUowing  observations  by  him  are  worthy  of  aU  attention :— 
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**  Seyeral  experiments  on  the  productiye  powers  of  yarious  hybrid 
"birds  are  now  in  progress ;  but  without  intending  to  anticipate  the 
interesting  particulars  which  may  be  elicited,  I  may  briefly  refer  to 
Tvhat  has  fallen  under  my  own  observation.  Some  degree  of  restriction, 
either  accidental  or  imposed,  and  arising  from  various  causes,  appears 
'to  be  necessary  to  induce  the  union  of  birds  that  are  of  different 
species ;  but  the  influence  of  the  divine  command  to '  increase  and 
znultiply'  is  so  irresistible,  that  some  birds  imite  with  strange  partners 
rather  than  have  no  partner  at  alL  When  putting  two  birds  of  dif- 
ferent species  together,  with  the  intention  of  breeding  from  them, 
union  is  less  likely  to  take  place  if  they  are  kept  within  sight  or 
liearing  of  other  birds  of  their  own  species.  The  two  sexes  of  the 
l)roods  produced  by  such  unions  take  little  or  no  notice  of  each  other 
'when  adult  even  during  the  usual  breeding  season,  and  are  believed 
to  be  unproductive  among  themselves  if  so  restricted ;  but  if  allowed 
an  opportunity  of  uniting  with  the  true  species  of  either  parent  they 
are  then  prolific,  and  the  young  birds  produced  soon  lose  all  inter- 
mediate character."    ('  Hist.  Brit.  Birds,'  part  xiii.) 

Mr.  Darwin,  in  his  highly  interesting  '  Journal  and  Remarks,'  being 
the  thinl  volume  of  the  '  Narrative  of  the  Surveying  Voyages  of  H.M. 
ships  Adventure  and  Beagle,'  gives  the  following  graphic  account  of 
the  social  habits  of  the  Mule  when  describing  the  passage  of  the 
Cordillera : — 

"  Our  manner  of  travelling  was  delightfully  independent.  In  the 
inhabited  parts  we  bought  a  little  firewood,  hired  pasture  for  the 
animals,  and  bivouacked  in  the  same  field  with  them.  Carrying  an 
iron  pot,  we  cooked  and  ate  our  supper  under  the  cloudless  sky,  and 
knew  no  trouble.  My  companions  were  Mariano  Gk)nzales,  who  had 
formerly  accompanied  me,  and  an  arriero,  with  his  ten  mules  and  a 
madrina. 

"  The  madrina  (or  godmother)  is  a  most  important  personage.  She 
is  an  old  steady  mare,  with  a  little  bell  round  her  neck ;  and  where- 
soever she  goes  the  mules,  like  good  children,  follow  her.  If  several 
large  troops  are  turned  into  one  field  to  graze,  in  the  morning  the 
muleteer  has  only  to  lead  the  madrinas  a  little  apart  and  tinkle  their 
bells ;  and  although  there  may  be  two  or  three  hundred  mules  toge- 
ther each  immediately  knows  its  own  bell,  and  separates  itself  from 
the  rest.  The  affection  of  these  animals  for  their  madrinas  saves 
infinite  trouble.  It  Ib  nearly  impossible  to  lose  an  old  mule ;  for  if 
detained  for  several  hours  by  force,  she  will,  by  the  power  of  smell, 
like  a  dog,  track  out  her  companions,  or  rather  the  madrina;  for, 
according  to  the  muleteer,  she  is  the  chief  object  of  affection.  The 
feeling  however  is  not  of  an  individual  nature ;  for  I  belleye  I  am 
right  in  saying  that  any  animal  with  a  bell  will  serve  as  a  madrina. 
In  a  troop  each  animal  carries,  on  a  level  road,  a  cargo  weighing  four 
hundred  and  sixteen  pounds  (more  than  twenty-nine  stone) ;  but  in  a 
mountainous  country  a  hundred  pounds  less.  Tet  with  what  delicate 
slim  limbs,  without  any  proportional  bulk  of  muscle,  these  animals 
support  so  gi'eat  a  burden  !  The  mule  always  appears  to  me  a  most 
surprising  animal.  That  a  hybrid  should  possess  more  reason,  memory, 
obstinacy,  social  affection,  and  powers  of  muscular  endurance,  than 
either  of  its  parents,  seems  to  indicate  that  art  has  here  out-mastered 

nature."         

HULGE'DITJM,  a  genus  of  Plants  belonging  to  the  natural  order 
OompotUcs^  the  sub-order  LigtUiJlorcBf  the  tribe  Cichoracea:,  and  sub- 
vribe  SieracuB.  It  has  many-fiowered  heads,  a  double  involucre,  the 
inner  of  one  row,  the  outer  of  short  lax  imbricated  scales;  the  fruit 
compressed,  constricted  above,  and  terminating  in  a  ciliated  disc ;  the 
outer  rows  of  the  pappus  rigid  and  brittle.  There  are  several  species 
of  this  genus. 

M.  eUpinumf  has  glabrous,  lyrate  at  the  base,  arrow-shaped  leaves, 
the  terminal  lobe  large,  triangular-hastate,  acute ;  the  stem  simple, 
heads  racemose,  bracts,  peduncles,  and  involucres,  glandular  hairy;  the 
fruit  oblong,  not  attenuated,  with  many  ribs.  'This  plant  has  blue 
flowers  in  small  numerous  heads,  with  a  stem  about  3  feet  high.  It  is 
a  remarkably  handsome  plant,  and  is  the  only  Britbh  species  of  the 
genus.  It  is  the  Sanchut  ccenUeua  of  Smith  in  the  English  botany. 
The  only  locality  in  which  it  grows  in  Great  Britain  is  the  Clooa 
Mountains  of  Scotland. 

M.  Jloridanum  is  a  native  of  America,  and  on  account  of  its  excessive 
bitterness  is  called  Qall  of  the  Earth. 

(Babington,  Manual ;  Lindley,  Vegetable  Kingdom,) 
MULrNIA,  Dr.  Gray's  name  for  a  genus  of  Conchifera,  allied  to 
Mactra,  having  the  ligament,  properly  so  called,  internal,  and  the 
lateral  teeth  simple. 
MULLET.    [MuaiLiD^;  Mxjllus.] 

MULLU3,  a  genus  of  Fishes  belonging  to  the  group  Acanthopterygii 
and  the  famUy  rercidcs.  The  species  have  the  body  ^ick  oblong ; 
profile  of  the  head  approaching  to  a  vertical  line ;  scales  large,  decidu- 
ous ;  two  dorsal  fins  widely  separated,  the  rays  of  the  first  spinous, 
those  of  the  second  flexible ;  teeth  on  the  lower  jaw  and  palate  only ; 
two  drri  at  the  symphysis  of  the  lower  jaw ;  branchiostegous  rays  4. 
There  are  two  species  of  this  genus  found  in  Europe,  and  both  are 
inhabitants  of  the  seas  of  Great  Britain. 

if.  twrmuUtut^  the  Striped  Red  Mullet,  or  Striped  Surmullet,  has 
the  following  fin-ray  formula:—©.  7—1  +  8;   P.  17;   V.  1+5;   A. 
2  +  6;  C.  18. 
The  foreheadi  nape,  cheeks,  and  opereolmu  are  covered  with  scales; 


irides  pale-yellow ;  mucous-pores  abundant ;  the  colour  of  the  body 
is  from  a  nink  to  a  bright-red ;  the  membrane  of  the  first  donu&l-fin  is 
tinged  with  yellow ;  those  of  the  other  fins  transparant ;  the  axilla  of 
the  ventral  fin  furnished  with  a  pointed  scale :  the  vent  placed  under 
the  commencement  of  the  second  dorsal  fin. 

The  Striped  Red  Mullet  is  abundant  on  the  southern  coasts  of  Great 
Britain,  but  is  rarer  on  the  eastern  and  northern  coasts.  This  fish  is 
good  eating,  and  is  sent  in  large  numbers  from  the  coasts  to  the 
London  market.  In  the  month  of  August,  1819,  5000  were  taken  off 
Weymouth,  and  in  one  week  during  the  month  of  May,  1831, 10,000 
were  sent  to  London  from  Yarmouth.  The  Striped  Red  Mullet  was 
a  favourite  dish  amongst  the  ancient  Romans,  and  large  prices  were 
paid  for  them.  "  A  fish  of  3  lbs.  weight  produced  a  considerable  sum 
to  the  fortunate  fisherman,  while  the  cost  of  a  fish  of  i\  lbs.,  says 
Martial,  was  ruinous.  A  Mullet  of  6  lbs.  is  recorded  to  have  produced 
a  sum  equal  to  482. ;  one  still  larger  642. ;  and  even  2402.  were  given 
for  them  of  unusual  size,  procured  on  the  same  day,  for  a  repast  of 
more  than  usual  magnificence."  (Yarrell.)  On  our  own  coast  this 
fish  seldom  exceeds  14  inches  in  length. 

The  Striped  Red  Mullet  spawns  in  the  spring,  and  the  young  are 
5  inches  long  in  October.  Their  food  consists  of  the  softer  crustace- 
ous  and  molluscous  creatures.  The  cirri,  which  are  generally  placed 
near  the  mouth,  seem  to  act  as  organs  of  feeling,  whereby  these 
animals  are  enabled  to  distinguish  their  food.  Mr.  Yarrell  says,  "  On 
dissecting  these  appendages  in  the  Mullet,  the  Common  Cod,  and 
others,  I  found  them  to  consist  of  an  elongate  and  slender  flexible 
cartilage,  invested  by  numerous  longitudinal  muscular  and  nervous 
fibres,  and  covered  by  an  extension  of  the  common  skin.  The  muscu- 
lar apparatus  is  moat  apparent  in  the  Mullet,  the  nervous  portion  most 
conspicuous  in  the  Cod.  These  appendages  are  to  them,  I  have  no 
doubt,  delicate  organs  of  touch,  by  which  all  the  species  provided 
with  them  are  enabled  to  ascertain,  to  a  certain  extent,  the  qualities 
of  the  various  substances  with  which  they  are  brought  in  contact,  and 
are  analogous  in  function  to  the  beak,  with  its  distribution  of  nerves, 
among  certain  wading  and  swimming  birds  which  probe  for  food  beyond 
their  sight;  and  may  be  considered  another  instance,  among  tiie 
beautiful  provisions  of  nature,  by  which  in  the  case  of  fishes  feeding 
at  great  depths,  where  light  is  deficient,  compensation  is  made  for  im- 
perieot  vision."  ('  British  Fishes,'  vol.  i,  p.  34.)  This  and  the  next 
species  must  not  be  confounded  with  the  Gray  Mullet,  which  belonss 
to  a  very  different  family'of  Acanthopterygious  Fishes.   [Muqilidjl] 

M.  hwrbatus,  the  Plain  Red  Mullet,  the  Surmullet,  the  Red  Surmullet. 
This  fish  1b  much  rarer  on  the  British  coasts  than  the  last.  They 
seem  to  be  equally  abundant  in  the  Mediterranean.  The  fin-rays  are 
as  follows:— D.  7—1  +  8;  P.  16;  V.  6;  A.  1  +  6;  C.  15.  The  scales 
are  somewhat  smaller  than  in  the  last  and  present  some  structural 
differences. 

(Yarrell,  History  of  Britith  Fishes,) 

MULTIVALVES,  the  name  formerly  used  to  designate  those  shells 
which  were  made  up  of  more  than  two  pieces.  Thus  the  Cirrhipeda 
(Lepas)  were  all  multivalve  shells  of  LumsBus,  and  so  were  Chiton  and 
Pholas, 

MUNTJAK.    [Cebvidjs.] 

MTJRiE'NIDiE,  or  ANGUIliLIDiE,  a  family  of  Fishes  belonging 
to  the  Apodal  section  of  the  McUacopterygii.  These  fishes  have  an 
elongated  and  often  cylindrical  body,  covered  by  a  thick  and  soft  skin 
in  which  the  scales  are  deeply  imbedded  and  scarcely  apparent  They 
have  no  csBca,  but  nearly  aU  are  furnished  with  a  natatory  bladder. 
In  the  first  group,  which  constitutes  the  great  genus  Murtgna  of 
Linnaeus,  the  opercula  are  small,  and  enveloped^n  the  skin ;  the  gill- 
opening  is  smaU,  and  is  situated  far  back,  an  arrangement  which,  by 
more  completely  protecting  the  branchiae,  permits  these  fishes  to  live 
a  long  time  out  of  water.    They  have  no  ventral  fins. 

The  species  of  the  genus  Anguilla  are  distinguished  by  the  pos- 
session of  pectoral  fins ;  the  dorsal,  anal,  and  caudal  fins  are  united, 
the  dorsal  commences  at  a  considerable  distance  behind  the  pectorals ; 
the  upper  jaw  is  shorter  than  the  lower ;  the  gills  opening  by  a  small 
aperture  on  each  side,  situated  beneath  the  pectoral  fin.  Three  if  not 
four  species  of  AnguUla,  or  Eel,  are  foimd  in  this  country — the 
Sharp-Nosed  Eel,  the  Broad-Nosed  Eel,  and  the  Snig. 

A,  acuHrostris  (Yarrell),  the  Sharp-Nosed  Eel,  may  be  distinguished, 
as  its  name  implies,  by  its  comparatively  narrow  and  sharp  muzzle. 
"The  head  is  compressed,  the  top  convex,  depressed  as  it  slopes 
forwards ;  the  eyes  small,  placed  immediately  over  the  angle  of  the 
mouth ;  irides  reddish-yellow ;  the  jaws  very  narrow,  slightly  rounded 
at  the  end ;  the  lower  jaw  the  longest ;  nostrils  with  two  openings  on 
each  side,  one  tubular,  the  other  a  single  orifice ;  both  jaws  furnished 
with  a  narrow  band  of  small  teeth;  gape  small;  various  mucous 
pores  about  the  mouth  and  other  parts  of  the  head ;  gill-opening  a 
small  aperture  immediately  before  and  rather  below  the  origin  of  the 
pectoral  fin.  The  scales  on  the  body  rather  small ;  dorsal  fin  extend- 
ing over  more  than  two-thirds  of  the  whole  length  of  the  fish ;  anal 
fin  occupying  more  than  half  the  whole  length ;  both  united  at  the 
end,  forming  a  tail ;  the  number  of  ravs  in  the  first  fins  not  easily 
ascertained,  from  the  thickness  of  the  skin ;  the  lateral  line  exhibits 
a  long  series  of  mucous  orifices;  vertebrse  118.  The  vent  indudea 
four  distinct  openings,  the  most  anterior  of  which  leads  upwards  to 
the  intestine,  the  posterior  to  the  urinaiy  bladder,  in  a  direction  back* 
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wardf,  and  one  elongated  Literal  opening  on  each  aide  communicating 
with  the  cavity  of  the  abdSmen,  as  in  other  bony  fiahea."  Colour  of 
the  upper  surface  of  the  head  and  body  very  dark  olive-green ;  under 
surface  silvery ;  the  colouring  however  varies  somewhat  according  to 
the  nature  of  the  water  in  which  the  animal  lives,  as  in  other  fishes ; 
in  those  found  in  clear  streams  the  colours  are  bright,  whilst  those 
found  in  muddy  waters  are  dusky.  . 

This  species  is  common  in  streams,  lakes^  &c,  throughout  the 
country.  The  Eel  la  said  to  be  averse  to  cold,  and  in  the  autumn 
migrates  down  the  rivers  to  reach  the  warm  brackish  water,  where  it 
passes  the  winter,  and  deposits  ils  spawn.  In  the  spring  the  young  fry 
may  be  seen  making  their  way  up  the  streams,  sometimes  in  immense 
numbers.  Such  a  desire  do  the  young  eels  (about  three  inches  in 
length)  appear  to  have  to  go  up  the  stream  that  their  course  is  not 
easily  stopped.  The  writer  of  this  has  seen  a  flood-gate,  6  or  7  feet  in 
height,  in  parts  covered  with  them,  and  has  observed  many  succeed 
iu  passing  over  this  perpendicular  barrier  bv  availing  themselves  of 
the  trickling  water  which  escaped  through  the  crevices  of  the  wood- 
Mork. 

Those^eels  which  live  iu  ponds,  and  cannot  therefore  migrate,  bury 
tbemeelves  in  the  mud  during  the  winter  months.  In  these  cases 
however  they  will  sometimes  leave  the  wafS^r,  and,  availing  themselves 
of  the  wet  grafs  during  the  night,  travel  considerable  distances  in 
(irder  to  reach  a  stream ;  they  are  known  also  to  leave  certain  ponds, 
the  water  of  which  does  not  suit  them,  and  to  make  their  way  over 
land  to  other  and  more  favourable  situations. 

The  question  as  to  whether  the  Eel  be  an  oviparous  or  viviparous 
fiph  has  been  much  discussed ;  many  have  imagined  that  it  brought 
forth  its  young  alive,  but  there  appears  to  be  better  grounds  for  the 
belief  that  it  is  oviparous. 

'*The  London  market,"  Mr.  Tarrell  informs  us,  "is  principally 
supplied  from  Holland  by  Dutch  fishermen.  There  are  two  com- 
panies in  Holland,  having  five  vessels  each :  their  vessels  are  built 
with  a  capacious  well,  in  which  large  quantities  of  eels  are  preserved 
alive  till  wanted.  One  or  more  of  these  vessels  noay  be  constantly 
seen  lying  off  Billingsgate:  the  others  go  to  Holland  fur  fresh  supplies, 
each  bringing  a  cai^go  of  15,000  to  20,000  pouudd  weight  of  live  eels, 
for  which  the  Dutch  merchant  pays  a  duty  of  182.  per  cargo  for  his 
permission  to  selL" 

A,  latw^ottrit,  Yarrell,  the  Broad-Nosed  Eel,  is  not  uncommon,and  is 
often  found  in  the  same  waters  as  the  sharp-nosed  species,  from  which 
it  is  readily  distinguished  by  the  comparatively  greater  breadth  of  its 
head,  and  the  situation  of  the  eye,  which  is  placed  in  advance  of  the 
angle  of  the  mouth.  The  body  is  moreover  thicker  in  proportion  to 
its  length,  the  teeth  are  more  numerous,  larger,  and  stronger;  the 
dorsal  fin  commeoces  fSuther  baok ;  the  dorsal  and  anal  fins  are  much 
deeper  and  thicker.  The  number  of  vertebra  is  1 1 5.  This  species  is  the 
Anguille  Plat-Beo  of  Cuvier,  and  is  sometimes  called  in  England  the 
Grig-Eel. 

A,  wudiorottrii,  Yarrell,  the  Snig,  is  in  some  respects  intermediate 
between  the  common  or  sharp-nosed  species  and  the  broad-nosed  eeL 
The  general  colour  above  is  olive-green,  and  beneath  yellowish-white. 
"  In  the  comparative  breadth  of  the  nose,  the  Snig  is  intermediate  in 
reference  to  the  sharp  and  broad  nosed  eels,  but  rather  more  resembles 
that  with  the  sharp  nose,"  says  Mr.  Tarrell;  "it  has  a  slight  but 
elongated  depression  extending  from  the  anterior  edge  of  the  upper 
jaw  to  the  upper  and  back  part  of  the  head ;  the  tubular  openings  of 
the  nostrils  are  longer,  and  the  mucous  pores  about  the  lips  latter  and 
more  conspicuous ;  both  jaws  rounded  at  their  extremities,  the  lower 
one  the  longest ;  teeth  longer  and  stronger  than  in  the  common  sharp- 
nosed  species;  gape  large;  the  angle  and  the  posterior  edge  of  the 
eye  on  the  same  vertical  line ;  the  pectoral  fins,  the  commencement  of 
the  dorsal  fin,  and  the  vent,  are  each  placed  nearer  the  head  than  Iq 
either  of  our  fresh-water  eels." 

Besides  the  distinguishing  characters  above  pointed  out,  there  are 
otheiB,  the  most  important  of  which  perhaps  is  Uie  difference  observ- 
able in  the  form  of  the  vertebrw— see  Tamil's  *  History  of  British 
Fishes,'  where  the  skulls  and  adjoining  vertebra  of  these  three  species 
are  figured. 

A.  Conger,  Shaw  (Conger  wlgarU,  Murana  Conger,  Linnaeus,  Le 


Cuvier  to  separate  it  from  them  as  a.sub-genns. 

This  marine  species  is  common  on  many  parts  of  our  coast,  and  is 
indeed  found  in  most  of  the  European  seas.  It  attains  a  very  large 
size,  being  often  five  or  six  feet  in  length  and  occasionally  as  much  as 
ten  feet  or  upwards;  the  thickness  bearing  about  the  same  proportion 
to  the  length  as  in  the  common  eeL  The  upper  parts  of  the  body  are 
brownish  and  the  under  parts  dirty-white;  dorsal  and  anal  fins 
whitish  mazgmed  with  deep  bluish-black;  the  lateral  line  is  spotted 
with  white. 

A,  myrv*,  another  species  of  Conger,  is  found  m  the  Mediterximean. 
It  resembles  the  common  species,  but  is  of  a  smaller  size,  and  is  known 
by  there  being  spots  on  the  snout,  a  band  across  the  occiput,  and  two 
rows  of  dots  on  the  nape,  all  of  which  an  of  a  whitish  colour. 

Ophimtnu  of  Lao^pMe  is  a  genus  nearly  allied  to  AnguiUa,  the 
fpecies  of  which  differ  from  the  true  eels  by  their  dorBsl  and  anal  fins 


terminating  before  they  reach  the  end  of  the  tail,  which  hasno  fio.  Tja 
posterior  orifice  of  the  postrils  opens  on  the  edg^*  of  the  upper  lip. 

0.  terpens,  the  Snake-Eel,  inhabits  the  Mediterranean;  it  is  about  :if 
or  sil  feet  in  length  and  about  three  inches  in  thickuesa,  of  &  bnj¥: 
colour  above  and  silvery  beneath ;  the  snout  is  slender  and  pouit«i 

In  some  species  of  this  genus  the  pectoral  fins  are  very  smail,  ud 
in  this  respect  approach  the  genus  Murama,  in  which  there  tie  s) 
pectorala 

Murana,  as  just  stated,  has  no  pectoral  fins ;  the  orifices  of  tlw  g-Zj 
are  small  and  open,  one  on  each  side ;  in  each  jaw  there  ii  s  w^ 
row  of  teeth ;  the  dorsal  and  anal  fins  are  very  low,  and  sre  united. 

M.  Helena,  the  Mureene,  the  Murana,  ia  the  type  of  the  gentii.  ha 
found  in  the  Mediterranean  and  Portuguese  seas,  and  in  one  insUcct 
has  been  taken  on  the  coast  of  Britain.  It  grows  to  the  leogth  li 
between  four  and  five  feet,  and  even  more.  The  body  is  smooUi  &m 
glossy,  beautifully  mottled  with  salmon  colour,  yellow,  and  parpi. 
The  head  is  laz^ge  and  swollen,  which  gives  the  fish  a  diagi^ici 
aspect  It  is  excellent  eating,  and  was  highly  esteemed  by  tk« 
ancients,  who  reckoned  it  among  the  best  of  fishes  for  the  tabk  u-I 
kept  the  Mwcena  alive  in  vivaria.  It  is  said  that  Vedioi  Pol:> 
used  to  cause  his  offending  slaves  to  be  flung  alive  into  the  poods  v. 
feed  his  Murctnce, 

Leptocephaliu  has  a  small  and  short  head ;  numerous  teeth ;  peetor.! 
fins  and  gill-openings  very  small;  body  compressed  and  ver;  thj, 
tape-like ;  dorsal  and  anal  fins  small,  united  at  the  tail,  formio;  i 
point. 

X.  Morrieii,  the  Anglesey  Morris,  appears  to  be  the  only  Eoropeu 
specie&  This  fish,  which  is  identical  with  the  L,  SpalUuaani  of  Riao, 
has  been  found  in  Great  Britain.    [Leptooephalus.] 

Ophidium,  Echiodon,  and  Ammodytee  are  other  British  genera  of  this 
family.  [Eohiodon;  Ammodttks;  Ophidiuil]  Gymnotnicojiiai\a^ 
Electric  Eel  [Qtmkotub;  ELEOTBiciTTiir  0ROA]iicBxiira&]  Cartfa 
and  Sienarchfu  are  genera,  the  species  of  which  inhabit  South  Amoia. 
Gymnar<^m  inhabits  the  Kile.    [QTlorABOHUS.] 

MUR^NOIDES  (Lac^pkie),  a  genus  of  Fishes  belongiDg  to  tbe 
section  Acantkopterygii  and  the  family  OoUadce.  The  speciei  bsve 
been  included  under  the  genera  Blenniue  of  Linnaus,  and  GtuatUu 
They  have  the  head  small,  muzzle  obtuse;  body  elongated,  smooth; 
scales  minute,  covered  with  a  mucous  secretion ;  dorsal  fin  exteodii^ 
the  whole  length  of  the  back,  the  rays  simple ;  ventral  fins  very  tasil', 
teeth  small,  pointed,  detached. 

if.  guttata,  the  Spotted  Qunnel  or  Butter-Fish,  is  distingaished  froa 
its  congeners  by  the  consistence  and  quantity  of  mucous  secretioQ  hj 
which  its  sides  are  covered.  It  is  known  from  the  true  Blenaiei  bj 
its  dorsal  fin  being  but  little  elevated  above  the  line  of  the  bsck,  lad 
by  its  elongated,  slender,  and  compressed  body,  from  which  ciFcoa- 
stance  it  has  obtained  the  name  of  Swordiok  in  Orkney  and  SrardM 
iu  Norway,  from  a  supposed  resemblance  to  the  blade  of  a  i*oid. 
It  is  a  common  fish  on  the  coasts  of  Ghneat  Britain,  where  it  a  ofta 
found  in  the  little  pools  left  by  the  tide.  It  feeds  on  small  Cnt^aai 
and  the  spawn  and  fry  of  other  fishes.  In  Greenland  it  ii  esteo,  bat 
it  is  only  used  for  bait  in  this  country,  its  flesh  being  hari  The 
length  of  the  head  is  equal  to  the  depth  of  the  body,  and  ia,  wbea 
compared  with  the  whole  length  of  the  body  and  head  of  the  H 
without  including  the  tail-fin,  as  one  to  eight  It  is  said  to  atuia 
the  length  of  10  inches,  but  its  more  frequent  length  on  the  fintisii 
shores  is  from  5  to  7  inches. 

Mr.  Tarrell  states  that  the  Spotted  Gunnel  of  America  is  ideotic-l 
with  the  British  fish. 

MUREX.      [SiPHONOBTOMATA.] 

MU'AIDi£,  the  name  of  an  extensive  family  of  Rodents,  comprir 
ing,  when  taken  in  its  laigest  sense,  a  great  number  of  genen  tod 
species,  which,  though  none  of  them  attain  to  any  considienble  siae, 
become  worthy  of  serious  notice  from  their  prodigious  multipUaddo 
and  the  destnictive  influence  which  they  exert  over  vegetation  &oi 
the  fruits  of  the  labour  of  the  agriculturist  The  type  of  this  funitf 
is  found  in  the  genus  Mue,  to  which  our  Common  Bats  and  HIm 
belong. 

The  Linnean  genus  Mtu  is  thus  characterised  in  the  Isst  edition  0! 
the  '  Systems  Naturo  :' — 'Dentes  primores  inferiores  suboUti;'  ao4 
as  might  be  expected  from  such  a  definition,  it  is  made  the  receptk:!* 
not  only  for  such  Rodents  as  are  vernacularly  known  as  KatesndMioe. 
but  for  the  Guinea  Pig,  the  Agoutis^  the  Paca;  -in  shorty  for  all  ^ 
Oliret  then  known,  not  arranged  under  the  genera  ffvstrix,  U^ 
Caator,  and  Scivrue.  The  remaining  genus  {Nodilio),  placed  bj 
Linnaeus  among  his  Olirea,  belongs  to  the  Bats.  [Chbibofixba-J 
Pallas  concurred  with  Linnaeus  in  uniting  under  one  great  geous  (Mti) 
all  the  Rodents  provided  with  clavicles  which  had  no  striking  extent^ 
distinction,  such  as  the  tail  of  the  Squirrel  or  the  Beaver. 

GmeUn  separated  from  this  crowd  of  Rodents  the  Marmots  (Ardtoajpl 
the  Dormice  {Myoxus),  and  the  Jerboas  {Dipue). 

Cuvier,  in  the  last  edition  of  the  '  R^e  Animal,'  carries  this  mb- 
division  much  farther,  adopting  the  following  aub-genera,  under  tbt 
great  genus  Mut,  or  the  Rats : — ^The  Marmots  {Arctomyt,  Gm.),  ^ 
Itormioe  (Mgoxut,  Gm.),  Bchymye,  Geoff  (Loneheree,  III),  ffydfosnh 
Geoff,  OapromyM,  Deem.,  the  Rats  and  Mice,  properly  so  called  (Mvt, 
Cuv.),  Cferinllui,  DesoL  (Merwne8,JlL),  Merionet,  V.  Cnv.,the  Hamster 
{Oriekw,  Cuv.),  the  Campegnols,  or  Field  Rats  and  Mice  {Arfficole, 
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iMiip.),  whioh  ha  nbdMdM  into— lat,  tha  Ondfttru  {Fiber,  Cut.), 
and,  2ild,  ths  oidinaiy  CamplgnoU  {Arvicola,  Cut.  ;  Bgpudatu,  III) 
— the  LemiiUDgK,  Cut.  {Omrychut,  IlL ;  OUmyt,  F.  Cut.],  uid  the 
Jerbou  (i>>pM,  Qm.).  To  tiiMe  succeed  the  Jumping  H*rei  (firlansFt, 
F.  Cut.;  Patau,  m.),  ihe  Hole-Rate  (Spoliu,  Quid.),  the  Oryotiiiea, 
F.  Cut.  {BatSytrffUM,  lU.),  (?Mmyt,  Raf.  (Pmdattoma,  Say,  ^MMijit, 
Idchl,  Sacecnnyt  <  r },  F.  Cut.),  and  Diploibma,  Rat 

Dr.  J.  E.  Onj,  in  hi>  '  Ontlina'  ('  Ann  PhiL,'  1S26),  after  obaeTriiig 
that  the  QUra  are  ezceediuglr  diffioult  to  anaaige,  and  that  the 
Bmugemeut  nren  U  ouly  "  an  attampt  acoording  to  their  habita," 
makei  Murida  the  fint  family  of  the  order,  with  the  following 
oharacter :  —  "  Cutting  teeth  tno  in  each  jaw,  lower  awl-«haped, 
gnndeniimple  or  oompoundiUpperabelTingbackwardB,  lower  forwarda; 
Bmba  proporUonate,  iaH  acal^,  tux  widi  aoattered  kmfW  hain,  or  flat 
•pitM*;  dariolea  diitiDct." 

He  then  aabdiTidea  tiie  family  aa  followi : — 
t  Grinders  rooted,  aimple. 

1.  Marina. — Mat,  Linn. ;  Otoiny;  F.  Cu(. ;  Capromyt,  D«am. 

2.  jETydniwHW.— fiyifromy*,  Geofil 

■H-  Orindan  rootleaB,  oompoond. 

3.  OndatriML — Ondatra. 

A.  Catlorma. — dutor.  Lino. ;  Otkopara,  Harlan. 

6.  ffcAymuui. — Bekgmyi,  Qeofll ;  Hetenmsi,  Deem.;  Saeamyi,  F. 
Cdt.  In  the'  Cataloguoof  Bpedmeuiinthe  British  Museum,'  Dr.  J.  R 
Gray  hu  aomewhat  modifled  this  amcgement.  A  liit  of  the  BHtiih 
Museum  apeoimeD*  of  this  family  is  given  at  the  end  of  this  article. 

Dr.Racher.inhia'CoiispBeliisOrdinumetOenBrum'  (1829),  dividea 
the  Oiira  into  two  aectiona  ^  tbefirat  consieting  of  thoas  with  complete 
cLaTJclea;  and  the  aecond  of  those  which  have  none  The  following; 
senera  are  thus  arnnged  under  the  first  lectioD ; — Caitor,  Lemmut, 
Spalax,  SiteMplianu,  Lmeherti,  Myoxui,  Bj/dromj/i,  Capromyi,  Mat, 
Crieehi*,  SaeeoDtyt,  Ptdeta,  IXpui,  Anlaeodut,  Arclonyi,  Sciunu, 
Ptgrrmyt,  and  Chtinmyt. 

Hr.  Swainson,  in  tua'ClaaaiScatioa  of  Quadmpeds'  (1835),  alio 
■epantea  the  GViro  into  two  diTJaioni :  the  first,  or  Olira  proper, 
with  olariclea ;  and  the  lecond  with  rudimentary  claTioles,  or  none. 
In  the  first  division,  after  the  genera  Caitor,  Fiber,  and  Mt/opolamut, 
and  an  obeerration  in  a  note  Ui  the  first  seetion,  that  these  diTieious 
■re  purelj  artifidal,  and  merely  formed  to  facilitate  the  search  among 
so  many  unarranged  graaps,  we  find  the  following  section*  : — 

1.  Kata  and  Mice,  under  which  are  arrang^  the  fbllowing  ;- 
Arvieota,  Lac^p.  {Hypvdatu,  IlL).     Fiample,  Jfiu  amphibitu,  1-jdi 
Water-Rat,  Penn. ;  Oeerye/iHi,  IlL  (Lemininga).    Example,  Mm  Na 
myi™*,  Linn.,  the  Lemming.*    Bchimyi,  Geoff.  (Spined  Kata).     E_ 
.ScAimjn  crJMohH,  Desm.,  Qilt-Tulod  Dormouse,  Penn.    ifjoaTui,  Om. 
(Dormouse).     Ex.  Mtit  ardlanarita,  Linn.,  the  Common  Dormouse. 
Bydnmyi,  Gooff.  (Watep-Rat).      Ei.  B.  IrutogaHiT,  Australia.     Mtu, 
Auct.     Ex.  M,  Baltiu,  Linn.,  Common  Hat.     Capromyi,  Deam.    Ex. 
C  prtAeiuilii,  South  America.    Critttiu,  (Hamster).    Ex.  C.  tnJgi 
the  Hamster. 

2.  Fore  legs  Tery  abort,  hind  legs  long.  Jumping  Mice,  under 
which  eotne  the  following  genera  and  sub-genera: — Diput  (Jerboa), 
Ex.  Mu*  JaetUra,  Linn.  {D.  Sagilta,  Dum.).  Sub-Renua  Gerbilltu, 
DesQi.  Ex.  M,  TamaritcinMi,  Tauariak  Jerboa,  Sh.  Meriona,  P.  Cur. 
Ex.  Merima  Labradoriiu.  Sub-genus  Prdclo,  111.  Ex.  M.  Cafa; 
PalL,  Cape  Jerboa,  Penn.  Then  follows  Lagoitavmi,  Brookes,  with 
its  sub-genera  Chinchtila  and  Laffolit.     [CniNcmLUDf.] 

3.  Tail  tery  short.  Mole  and  Sand-Rats,  including  Geomyi,  Schmalti 
(Sand-Rat).  Ex.  Qtomyt  Douglatii,  America,  Diplmlima,  Schmalta, 
America;  ilploffcinlta,  Rtchardeon.  Ex.,  J.  Ifpunna,  America.  Atpalax, 
Qilld.i-  Ex.  Mvt  TyfUv,  PaU.,  Aua;  Balhyergtu,l\\.  Ex.  M.marv 
timai.  Qm.,  Africa. 

4.  Tail  long,  boshy.  Sqnirrels,  under  which  are  arranged  Araomyt, 
Om.  Ex.  Mat  Marmotta,  Linn.,  the  Marmot.  Spermoj^Uvi,  F.  Cut. 
Ex.  M.  eitdliu,  PalL,  chiefiy  America.  Seiurv*.  AdcL  Ex.  S,  valgarit, 
Linn.,  the  Common  Squirrel;  together  with  the  sub-genu*  Fleromyi, 
Qeuff.,  and  the  genus  CKortiatyt. 

The  DUmerons  forms  which  press  upon  the  attention  in  eoundering 
this  Urge  section  of  Mamnudia  are  enough  to  cooTiiiM  any  one  who 
has  bestowed  any  thought  on  the  subject  that  authors  bsTS  not 
spoken  of  the  difficulties  sarrounding  it  without  reason.  We  shall 
therefore  introduoa  the  student  to  the  most  remarkable  among  them ; 
and,  adopting  Kr.  Swsinson's  names  for  the  first  three  sections  as 
arbitrary  divisions  imder  which  we  may  bring  the  structure  and 
habits,  where  they  are  known,  of  these  animds  before  the  reader, 
proceed  to  examine  the  natural  history  of  this  great  and  destmctlTa 
group. 

Rata  and  Mice  (popularly  so  called). 

Arrieola. — Ears  moderate.  Muzzle  obtosa.  Anterior  toes  armed 
with  modemte  claws.  Toil  round  and  hairy.  Dot  so  bng  as  the  Irady. 
Number  of  teats  from  S  to  IS.  Molars  oompoaits,  wiUi  flat  crowns, 
presenting  angular  enamelled  lamina. 


Dental  Formula ;— luoisors,  1;  Molars,  -  =  10. 


Teeth  of  jlnrfHla.    F.  Cnvlsr. 

Curisr  diTides  the  great  genua  Arcittia  of  Lae^pSda  (Campagnols) 
into  the  Ondatras  {Fiber,  Cut.)  [Ohhitrx],  and  the  Campagnols 
Ordinaitea  (^ntieolo.  Cur.;  Egpadceat,  HL)  ;  and  so  they  aland  in 
Cnvier'a  last  edition  of  the  'Rftgne  AnimaL'  M.  Lesson,  in  hia 
'HasQel,'  states  that  Curier  haa  formed  two  sub-dlTiuona  of  the 
Arncaicc,  namely,  first,  the  Campagnols  Nageurs,  of  which  M.  Leason 
gives  A.  anph^Mt,  Desm.,  Mut  avyph^iat,  Linn.,  as  an  example; 
and  seoond,  the  Campagnols  Terrsatrea,  which  may  be  examphfied  bf 

Adopting  this  latter  sah-diTirion  of  Arvieola  in  it*  restricted  same 
for  convenience,  there  being  hardly  suffidsnt  difference  in  the 
structure,  whatever  there  may  be  in  habits,  to  justify  the  breaking 
the  true  jlreicc'tr  down  into  two  groups,  we  shall,  before  wa  proceed 
to  the  description  of  tlie  two  examples  seleotad,  detain  the  reader 
Tei7  sbortly  with  the  riews  of  two  modem  y.nglijh  natunJist*  of 
note  with  reapect  to  the  A  rvicvla. 

Dr.  Gray  raises  this  group  (o  the  lank  of  a  ^mily  under  the  name 
of  Anicofuiir,  or  of  a  tribe  Arvicoliaa,  and  under  it  placet  his  genus 
Ctenodachfiai,  a  word,  by  the  way,  which  cornea  vecy  near  to  D^ean'a 
name  for  a  genos  of  Coleopteroua  Insects,  Clenadaetyla.  [Ctiko- 
DACTTLUS  ;  CtenohacTTla.]  Hr.  Yairell  is  of  opinion  that  C.  Mat- 
tonii  of  Qray,  is,  as  suggested  by  Mr.  Ogilby,  identical  with  the  Jfui 
Ovndi  of  Rothman,  on  whose  description  ia  founded  the  Arclomj/t 
Omidi  of  Qmelin  and  others,  and  the  Qundi  Marmot  of  Fsnnann 
•Zoology.' 

Hr.  Bel],  in  his  'British  Quadrupeds,'  observes  that  the  location  of 
the  Arvieola  with  the  genua  Mat  involves  an  inoousiBtenoy  whioh  wa« 
eariy  detected,  and  the  correction  of  which  has  been  uuiversallj 
recognised  and  followed.  The  characters  of  the  teeth,  he  rematki, 
aa  well  a*  the  general  form  of  the  body,  and  the  habits  of  all  the 
apeeies,  remove  them  not  only  generically  from  the  Muret,  but  even 
point  out  their  association  with  a  dlSerant  family  of  the  Bodeniiai 
and  their  affinity  to  the  beaver,  he  adds,  appears  to  have  forcibly 
struck  Linmeus  himself,  who,  in  his  'Fauna  Suetuca,'  applied  the 
name  Coifor  to  the  European  Water-VoIe,  or  Water-Rat  Mr.  Bell 
then  ooDtinues  thus  :  "  The  generic  term  Amimla,  if  not  abaotutely 
unobjectionable,  must  be  retained,  aa  having  the  aanction  of  priority 
over  the  name  Microtnt  of  Schiank,  Hypadavt  of  Brant,  or  Lemmat 
of  P.  Curier.  With  regard  to  the  name  of  the  family,  1  biiTe  Tsntured 
to  change  Uiat  of  Dr.  Qray,  Arvieolidce,  to  Catttmda,  because  tho 
genus  Cattor  most  be  considered  as  the  type  of  the  family,  of  whioh 
the  present  can  only  be  an  aberrant  form.      [BEaTXB.] 

Section  1.  Water  or  Swimming  Arrleolea  or  Tolea. 

A.  MapKibiat,  Desm. — Catl<ir  ea/aM  litieari  lereti  (Ijnn.  'Faun. 
Sueo,');  Mat  amphibiat  ('Syst  Nat,'  MulL,  'ZooL  Dan.  Ppod.')j 
Jr.  a^witievt  (Briss.) ;  Lemnuu  aqaaticat  (F.  Cut.)  ;  Arvieota  amphibia 
(Jenyns);  A.  aquatiea  (Flam.);  Rat  d'Eau  (Bofibn);  Water-Rat 
(Pennant). 

The  head  ia  thick,  short,  and  bhmt ;  eyee  small,  not  very  prominent ; 
ears  short,  scarcely  conspicuous  beyond  the  fur;  the  cutting-teeth  of 
a  deep  yellow  colour  in  front,  Tery  strong,  chisel-shaped,  coDaiderahly 
resembling  those  of  the  beaver;  the  *ur£ace  of  the  grinding-teeth 
formed  of  alternate  triangles  arranged  on  each  side  of  the  longitudinal ; 
axia ;  fore  feet  irith  four  complete  toes,  the  last  phalanx  only  of  the 
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thumb  being  oonspicuotu  beyond  the  Bkin ;  hinder  feet  with  fire  toes, 
not  webbed,  though  connected  to  a  short  distance  from  the  base; 
tail  more  than  half  the  length  of  the  body,  ooyered  with  hairs,  of 
which  those  on  the  inferior  surface  are  rather  long,  and  probably 
assist  the  animal  in  swimming  by  forming  a  sort  of  rudder  of  the 
tail  Fur  thick  and  shining ;  of  a  rich  raddish-brown  mixed  with 
gray  above^  yellowish-gray  beneath.    Dimensions  by  Mr.  Bell : — 

laches.  lines. 

Length  of  the  head  and  body       •        .    .  8  4 

Length  of  the  head 1  10 

Length  of  the  ears 0  5 

Length  of  the  tail 4  8 

ThSs  appears  to  be  the  Sorgo  Morgange  of  the  Italians;  Wssser^ 
'Hause-Bat  of  the  Germans;  Water-Rot  of  the  Dutch;  Watn-Ratta 
of  the  Swedes ;  Vand-Rotte  of  the  Danes ;  Llygoden  y  Dwfr  of  the 
Welsh;  and  Water-Vole  and  Water-Rat  of  the  English. 

Ray  names  it  Mm  major  aquaUeus,  9eu  BaUtu  aquatiew,  and  he,  as 
well  as  LinnsBUSy  states  that  the  Water-Rat  is  web-footed.  This 
puzzled  White  of  Selbome,  who,  in  one  T>f  his  letters  to  Pennant, 
writes,  ''  Ray  says,  and  Linnaeus  after  him,  that  the  water-rat  is  web- 
footed  behind.  Now  I  have  discovered  a  rat  on  the  banks  of  our 
little  stream  that  is  not  web-footed,  and  yet  is  an  excellent  swimmer 
and  diver :  it  answers  exactly  to  the  Mua  amphihiut  of  LinnsBus  (see 
*  Syst  Nat'),  which,  he  says, '  natat  in  fossis  et  urinatur.'  I  should 
be  glad  to  procure  one  'plantis  palmatia.'"  This  letter  is  dated 
early  in  August,  1767,  and  Pennant  in  his  '  Synopsis'  (1771),  says  of 
the  Water-Rat  that  it  ''swims  and  dives  admirably,  though  it  is  not 
web-footed,  as  Mr.  Ray  supposed,  and  Linneaus  copied  after  him." 

The  Water-Rat  inhabits  the  banks  of  rivers,  streams,  ponds,  and 
even  ditches,  in  the  banks  of  which  it  burrows  and  breeds.  Its  retreat 
is  however  sometimes  at  a  great  distance  from  the  water.  White 
(Selbome),  says,  '*  As  a  neighbour  wsb  lately  plowing  in  a  dry  chalky 
field,  far  removed  from  any  water,  he  turned  out  a  water-rat,  that  was 
curiously  laid  up  in  an  hybemaculum  artificially  formed  of  grass  and 
leaves.  At  one  end  of  the  burrow  lay  above  a  gallon  of  potatoes 
regularly  stowed,  on  which  it  was  to  have  supported  itself  for  the 
winter.  But  the  difficulty  with  me  is  how  this  amphibious  Miu  came 
to  fix  its  winter  station  at  such  a  distance  from  the  water.  Was  it 
determined  in  its  choice  of  that  place  by  the  mere  accident  of  finding 
the  potatoes  which  were  planted  there  ?  or  is  it  the  constant  practice 
of  the  aquatic  rat  to  forsake  the  neighbourhood  of  the  water  in  tiie 
colder  months  f "  We  suspect  that  the  potatoes  had  theur  charms  for 
the  store-keepor.  The  Watei^Rat  is  indeed  entirely,  as  we  believe,  a 
Tegetable  feeder,  roots  and  subaqueous  plants  being  its  staple.  It  has 
been  said  to  feed  on  worms,  frogs,'  small  fiah,  and  the  try  of  fish 
generally,  among  other  animal  food ;  and  has  thence  laboured  under  a 
very  bad  character  as  the  enemy  of  the  fish-pond  and  the  trout-stream. 
The  best  writers  are  agreed  that  there  is  no  foundation  for  Uus 
charge,  and  there  can  be  little  doubt,  as  Mr.  Bell  observes,  that  it 
has  arisen  from  this  phytiphagous  animal  being  confounded  by  in- 
accurate observers  with  the  common  Brown  Rat  (Mua  decumantu) 
which  often  haunts  ditches  and  mill-tails,  feeding  freely  on  all  sorts 
of  animal  substances,  and  taking  the  water  boldly.  The  last-named 
rats  have  been  seen  towards  nightfall  crossing  the  canal  in  the  Regent's 
Park  in  order  to  forage  in  the  gardens  of  the  Zoological  Society. 

The  Water-Rat  is  a  very  oleimly  animal,  and  generally  has  but  one 
brood,  consisting  of  five  or  six :  these  are  ordinarily  born  in  May  or 
June,  when  the  vegetation  is  well  forward ;  but  the  young  are  some- 
times produced  as  early  as  April,  in  whidi  latter  case  there  is  a  second 
litter  towards  the  end  of  summer  or  beginning  of  autumn.  The  flesh 
is  said  to  be  eaten  bv  the  French  peasants  on  nist  days.'  * 

This  Rat  is  an  inhabitant  of  most  parts  of  Europe. 

Mr.  Bell,  who  gives  a  very  good  figure  of  the  Common  Water-Vole, 
or  Water-Rat,  remarks  that  a  black  variety  of  this  species  has  long  been 
known,  and  that  it  has  been  described  by  Pallas  and  other  continental 
zoologists.  Mr.  Bell  is  of  opinion  that  this  is  probably  identical  with 
the  quadruped  described  by  Mr.  Macgillivray  in  the  sixth  volume  of 
the  '  Transactions  of  the  Wemerian  Society  of  Edinburgh,'  under  the 
name  of  Arvieola  ater,  as  very  common  in  the  counties  of  Banff  and 
Aberdeen.  The  Water-Vole,  it  is  stated,  does  not  occur  where  this 
Arvicda  aler  abounds.  The  habits  of  the  latter  agree  with  those  of 
the  Water-Vole.  Mr.  Macgillivray  however  thinks  that  there  are 
sufficient  differences  in  the  organisation  and  colour  of  these  two  ani- 
mals to  warrant  specific  distinction.  Ardcola  aler  is  stated  to  be  deep 
black  above,  and  black  with  a  tinge  of  gray  beneath ;  in  size  somewhat 
smaller  than  the  Common  Water-Vole,  but  the  difference  of  the  pro- 
portions is  scarcely  appreciable.  Mr.  Bell  observes  that  this  author 
believes  the  number  of  caudal  vertebras  to  be  different ;  and  he  adds 
thatv  if  thin  were  constantly  the  case,  it  would  go  far  to  establish  their 
specific  distinction ;  but  an  examination  of  a  stuffed  specimen  belong- 
ing to  Mr.  Tarrell,  does  not,  on  a  comparison  with  several  of  the 
common  sort,  appear  to  Mr.  Bell  to  justify  this  supposition.  "Mr. 
Jenyns,"  continues  Mr.  Bell,  '<  states  that  the  black  variety  is  not 
uncommon  in  the  fens  of  Cambridgeshire,  and  differs  in  no  respect 
ftom  the  other  but  in  colour ;  a  testimony  which  must  weigh  very 
heavily  against  the  opinion  of  its  being  spedficaJly  distinot^  when  we 
consider  the  great  accuracy  of  that  gentleman's  observations." 


Section  IL  Terrestrial  Arvioolea. 

A.  agreatia  (Mua  agreatia  hrachyurua,  Ray ;  Jf.  offraU*.  linn.;  Jf. 
orvo^M,  PalL,  GmeL;  Lemmua  arvalia.  F.  Cnv.;  A.  vuigyarig.  Dee.; 
A,  Offreatia,  Flem.,  Jenyns,  Tarrell;  A,  arvalia,  Selya-Longchaap* 
Campagnol,  Buff);  Short-Tailed  Field-Mouse,  Penn.;  Meadow-McKo, 
Shaw. 

The  head  is  large;  muzzle  very  obtuse ;  ears  jnsi  appeazing  sbcrtf* 
the  fur ;  body  thick  and  full ;  tail  not  more  than  one-third  the  kogti 
of  the  body,  sparingly  covered  with  hair ;  thumb  of  ihe  fore  fer 
rudimentary,  without  a  claw.  Upper  parts  reddish-browiiy  mixed  wsi 
gray;  of  the  under  parte  ash-oolour;  feet  and  tail  duaky.  Dtmeoaas 
by  Mr.BeU:—  j,^^  ^^ 

Length  of  head  and  body  •       •        .        .    4         1 
Length  of  head      .        •        •        •  •     1  2 

Length  of  tail 1  3i 

This  appears  to  be  Le  Petit  Rat  de  Champa  and  Le  Campagaolaf 
the  French;  Campagnolo  of  the  Italians;  Skier  Muua  of  the  Daosi; 
Llygoden  Qwtta'r  Maes  of  the  Welsh ;  Field- Vole,  Short-TaUed  Fi^ 
Mouse,  and  Meadow-Mouse,  of  the  English. 

Small  and  insignificant  as  the  animal  is  in  appearaaoe,  there  j 
scarcely  a  species  among  the  Rodents  more  deatractiTe  to  the  Sel>^ 
gardens,  and  woods,  whioh  have  been  rendered  froitfol  by  the  se^ 
trious  hand  of  man,  than  the  Short-TaUed  Fidd-MouaeL     La  the  co» 
field,  in  the  rick-yard,  in  the  granary,  in  the  extenaiTe  plantation,  i^ 
depredations  are  often  severe,  and  sometimes  overwhelming.    Up 
following  instance  wiU  ^ow  what  damage  these  mice  are  capab2»af 
doing  when  they  become  multitudinous.  Lord  Qlenbervie,  in  a  letter  t« 
Sir  Joseph  Banks,  dated  June  30th,  1814,  observea  that  the  whol«  iioU 
of  Dean  Forest  and  New  Forest  appeared  to  be  numerouaiy  stocked 
with  mice ;  at  least  wherever  the  la^  f urze-brskea  in  the  open  parti 
had  been  burnt  their  holes  and  runs  covered  the  aorfaoe.     Hajwtod 
Hill,  a  new  pUmtatlon  of  about  600  acres  in  the  forest  of  Dean,  vs 
particularly  infested.    This  inclosure^  after  being  properly  fenced,  vas 
planted  with  acorns  in  1810,  and  in  the  following  spring  aboot  oas- 
third  came  up ;  the  rest  of  the  seed  having  been  probably  destroyed 
by  mice  principally.    The  young  shoots  of  the  natural  hoUiea  of  ^ 
tract,  which  had  been  cut  down  to  favour  the  plantation,  wece  ses 
attacked  by  the  mice  in  the  winter  of  1811,  though  their  runs  were 
numerous.    In  the  autunm  of  1812  a  large  quantity  of  five-yearns^ 
oaks  and  chestnuts,  with  ash,  larch,  and  fir,  were  planted  in  tb« 
incloeure.    In  the  winter  the  destruction  began,  and  numbera  of  th< 
hollies,  then  two,  three,  or  more  feet  high,  were  barked  round  boa. 
the  g^und  to  four  or  five  inches  upwards,  and  died.     In  the  spifiig 
of  1818  a  number  of  the  oaks  and  chestnuts  were  found  dead,  t&d 
when  they  were  pulled  up  it  appeared  that  the  roota  had  been  gnawed 
through  two  or  three  inches  below  the  surface  of  the  ground ;  many 
were  also  barked  round  and  killed  like  the  holly-shoota ;  whilst  otfaei^ 
which  had  been  begun  upon,  were  sickly.    The  evil  now  extended  to 
the  other  incloeures;  and  becoming  very  serious  both  in  Dean  Forofc 
and  Ihe  Kew  Forest,  cats  were  turned  out ;  the  buahee,  fern,  rough 
grass,  ftc.,  were  cleared  away  to  expose  the  mice  to  beaata  and  birds 
of  prey ;  poisons  in  great  variety  were  laid ;  and  seven  or  eight  dif- 
ferent sorts  of  traps  were  set  for  them,  some  of  which  made  of  tin 
succeeded  very  weU.    These  were  however  superseded  by  the  pUo  of 
a  professed  ratK»tcher,  who,  having  been  employed  to  catch  the  mioe, 
had  observed  on  going  to  work  in  the  morning  that  some  of  them 
had  fsllen  into  wdls  or  pits,  accidentally  formed,  and  could  not  ^ 
out  again,  many  of  them  dying  from  hunger  or  fatigue  in  endeavoanag 
to  climb  up  the  sides.    Such  pits  were  tnereforei,  on  hia  reeommeodar 
tion,  immediately  tried :  they  were  at  first  made  8  feet  deep,  S  feet 
long,  and  2  feet  wide ;  but  these  were  found  to  be  unnecessarily  lu^ 
and  after  various  experiments  it  appeared  that  they  answered  best 
when  from  18  to  20  inches  deep  at  the  bottom,  about  2  feet  in  length, 
and  one  foot  and  a  half  in  width,  and  at  top  only  18  inches  long  aad 
9  inches  wide,  or  indeed  as  small  as  the  earth  co\ild  be  got  oat  of  a 
hole  of  that  depth ;  for  the  wider  they  are  below  and  the  narrows 
above  the  better  they  answer  their  purpose.   They  were  made  about  '2U 
yards  asunder,  or  about  12  on  an  acre ;  or,  where  the  mice  were  less 
numerous,  30  yards  apart.    Nearly  30,000  mice  had  been  caugbt 
principally  by  this  last  method,  in  Dean  Forest,  up  to  the  22ad  al 
December ;  and  Mr.  Da  vies  (the  deputy-surveyor)  was  convinced  that 
a  far  greater  number  had  been  taken  out  of  the  holes,  either  alive  or 
dead,  by  stoats,  weasels,  kites,  owls,  &a,  and  even  by  crows,  magpiei) 
jays,  &c. 

The  success  of  these  holes  in  Dean  Forest  was  so  greaty  that  the 
use  of  a  bait  in  them  was  soon  discontinued ;  but  from  an  ioaoca- 
racy  in  the  digging  of  them,  or  some  other  caus^  they  were  f&r 
less  efficacious  in  the  New  Forest^  where  the  mice  continued  still, 
though  less  numerous,  to  infest  the  plantations.  It  was  hoped  thai 
the  severe  weather  would  have  either  totally  destroyed  or  greatly 
diminished  the  numbers  of  these  animals,  for  they  did  not  veutais 
out  during  the  hard  frosts.  In  a  letter  from  Mr.  Daviea,  dated  tht 
8th  of  Mar^h,  1814,  he  gives  only  1246  as  the  number  taken  from  the 
7th  of  January  to  the  5th  of  March ;  and  he  says  the  whole  of  theaa 
had  been  caught  in  a  few  days  of  open  weather  whioh  intervened 
about  that  time.  The  total  number  taken  in  Dean  Forest  to  the  dth 
cif  March,  1814,  did  not  much  exoeeci  80,000  j  and  in  the  New  Foreit 
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odI;  about  11,E00  had  bean  token  ap  to  tlie  maa  period.  In  both 
foreau  two  aoHa  of  mice  hud  been  observed— one  the  Sbort-Tailad, 
the  otlieT  the  Iioog-Tailed  f^eld-Houaa ;  but  the  former  wu  bj  far 
tti*  moat  numeroua,  putioulu'lr  in  Doan  Forsa^  where  it  waa  In  the 
proportion  of  upwudi  of  &ttj  to  one  Long-Tailad. 

Bnfibn  apflaka  of  aimilar  depradationa  to  plantation!  br  the  apedea 
under  oonaidaiation ;  but  though  he  aaama  to  have  tried  the  aame  nrt 
of  trap  which  waa  uaed  in  the  EndUi  fbnala  abov^-mentioned,  he 
doea  not  appear  to  liava  raaortad  to  Sm  plan  of  making  holei,  which 
ia  atatad  to  lure  beau  laoeaaafullf  emptajrad  b;  tbe  farmera  in  the 
neighbonrhood  of  Li^^ ;  but  Ibough  they  make  tiie  iiolea  round,  and 
not  more  than  four  inohea  in  diuneter,  and  a  foot  deep,  the  auooeaa 
awma  to  be  oomplete. 

Thia  deatroatiTC  Arricole  ia  a  burrower,  though  it  not  unfroqueuUf 
takea  up  with  the  eubtarraoeaa  retreat  of  another  »Tiim«1,  that  of  the 
mole,  tbr  inatano*.  The  wheat-riok  and  the  bam  are  not  uuCraqueutljr 
infeated  bj  them,  but  their  faTourite  utaations  are  law  and  damp. 
Dr;  eeaaoDi  are  fatal  to  them.  The  neat  ia  formed  in  some  bank  or 
meadow,  generally  of  dried  gniaa,  and  from  five  to  aeien  joung  once 
an  produced  at  a  birth.  To  this  ipeciea,  or  to  the  Long-Tailed  Field- 
Hooas^  tbe  latter  moat  probably.  White  appeara  to  allude  in  the 
letter  containing  anecdotea  of  the  matamal  aflectione  of  animalo,  when 
he  apeaka  of  a  remarkable  mixture  of  iuatiuct  and  aagamty  which 
ODOurred  to  him  one  day,  when  hii  people  were  pulling  off  the  H"i"g 
of  a  bot-bed,  in  order  to  add  lome  freih  dung :— "  From  out  of  the 
aide  of  thia  bed  leaped  an  aoimal  with  great  agility  that  made  a  moat 
grotaaqne  Sgnre ;  nor  waa  it  without  great  dlf&culty  that  it  could  be 
taken,  when  it  proved  to  be  a  large  mute-bellied  Field-Mouae,  with 
three  or  four  young  clinginj;  to  her  teata  by  their  moutha  and  feet. 
It  waa  jttiikpng  that  the  daaultory  and  rapid  mottona  of  thia  dam 
ahould  not  obl^e  her  littw  to  quit  their  nold,  eapeoiaUy  when  it 
appewed  that  they  were  ao  young  aa  to  be  both  naked  and  blind."  - 

Thia  moDM  ia  a  native  of  Europe. 

Hr.  Bell  la  of  opinion  that  the  .irTtcDlariporHt  of  Tarrell('ZooLProo.,' 
1832)  ia  no  other  than  the  A.  pratentii  of  Baillon  and  the  A.  rafitcBit 
of  S^ya-Longohampa.  For  the  other  apedea  of  Arvioole  aae  the  liat  at 
the  end  of  tbia  article. 

Odoifon.— Mr.  Bennett  obaarvea  that "  In  tlie  atruotan  of  ita  molar 
teeth,  Oelodon  may  be  r^arded  aa  oocnpying  an  intennediate  atotion 
between  Paq>Kagomj/t  aad  Cltnomyi.  In  Oetodon  the  molan  of  the 
upper  jaw  difTar  remarkably  in  form  bom  thooe  of  the  lower.  The 
tipper  molaia  have  on  their  inner  aide  a  alight  fold  of  enamel,  lodioat- 
ing  a  groova  ieodiog  in  aome  meaaun  to  Mpante  on  thia  MpMtth* 
maaa  of  th«  tooUi  into  two  eylindei* :  on  their  outer  aid*  a  aimilar 
fold  panetiBtee  mora  deeply,  and  behind  it  the  crown  of  the  tooth 
doea  not  project  outwaidly  to  ao  great  an  extent  aa  it  doca  in  front. 
it  each  molar  tooth  of  the  upper  jaw  be  regarded  aa  oompoaed  of  two 
partully  united  inrlinden,  ahghtty  oompreawd  from  befbre  backward^ 
and  aomewhat  absque  in  their  direotion,  the  anterior  of  theae  i^lindera 
might  be  deeoribed  u  entire,  and  tJie  poaterior  aa  being  tmneated  bj 
the  removal  of  it*  outer  half.  Of  anoh  teeth  there  are,  in  the  upper 
jaw  of  Ododon,  on  each  side,  four ;  the  hindermoat  being  the  imaUee^ 
and  that  in  which  the  pamiliar  ibrm  ii  leaat  itrongty  marked.  In 
Clcnontyi,  all  the  molar  teeth,  both  of  the  upper  and  the  lower  jaw, 
oomapond  with  the  atrocture  that  exiata  in  the  upper  jaw  of  (MMfen, 
excepting  that  their  orowna  are  more  slender  and  more  obliquely 
placod,  wfantce  the  exteraalemaiginationbeoomea  leas  sharply  defined; 
and  alas  exoeptillg  that  the  hinder  molar  in  each  jaw  ia  ao  email  aa  to 
be  almost  evaneaeaat :  aa  ia  generally  the  case,  however,  the  relative 
position  of  the  teeth  f«  coontarehan^,  and  the  defidutoy  in  tbe 
outline  of  the  orows  of  ths  tooth,  which  in  the  upper  jaw  is  external. 
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ia,  in  the  lower  jaw,  intemaL  In  the  lower  jaw  of  Odedon  the  erowna 
of  the  moUn  aaaomo  a  figure  very  diSteect  from  thoae  of  the  upper, 
dependent  chiefly  on  the  prolaugBtion  of  the  hinder  portion  of  the 
tooth  to  the  same  lateral  extent  aa  ila  uterior  part :  each  of  them 
consists  of  two  oylindirs,  not  diajoined  in  the  noddle  where  this  bonj 
portion  of  tiia  crown  is  continuous,  Init  partially  separsted  by  ft  fold 
of  enamel  on  either  uds  prodnoing  ■  eorreaponduig  not^;  placad 
oUiquely  with  reepeot  to  tAa  jaw  thsy  rssamble,  in  some  measure,  a 
figure  of  8  with  ita  elementa  flattened  obliquely,  prassed'towards  eMh 
otiier,  and  not  oonneatad  by  the  transverse  middle  bare.  With  the 
lowBf  molan  of  Ocl<id<m  thoee  of  Potphagomi/i.  aa  figured  by  F, 
Caviar,  oonespond  in  structure  in  both  jawa.  Octodtm  una  exhibit^ 
in  ita  diMJmiUr  molars,  the  types  of  two  genera :  the  molars  of  ita 
upper  jaw  represent  thoae  of  both  jawa  of  C^tcnmiyt ,-  thoae  of  ita  lower 
jaw  correapond  with  the  molan  of  both  Jawa  of  Potp/u^omgi." 

0.  Oimm^i,  Benn.  {Dtndrebiiu  dtgiu,  Meyen).  In  giae  and  ihapa 
generally  rsaembliog  the  Water-Bat,  wiUi  whtoh  Mr.  Bennett  thinu 
that  it  ii  nearly  connected  lystcnutically.  All  tbe  feet  with  five  tos% 
but  the  innermost  both  before  and  bebiud  very  abort,  aod  ssparatad 
by  a  wide  interval  from  the  rest,  Upp^r  lurfaoe  and  aidea  brownish 
gray,  intermixed  with  frequeat  indiatiuot  and  undefined  spots  and 
patchea  of  duaky-black ;  colour  slightly  darker  towards  the  rump,  and 
upper  Burtace  of  the  entin  tail,  together  With  ita  under  surfice  far 
one-third  of  ita  length  from  the  tip,  approaohing  closely  to  black ; 
under  surfaoe  of  the  body  dusky-gray,  mingled  with  a  ahade  of  brown, 
lighter  and  nearly  white  beneath  the  baae  of  the  tail,  and  deeper  on 
the  breaat  and  the  neck,  where  it  baoomea  almost  of  the  same  gaoenl 
hue  aa  the  upper  aurfaoe. 


(MoiiM  OimiagH.    BeoMtt. 

Hr.  Cuming  thus  deseribaa  the  habits  of  0.  (AMJiVtf  in  its  nstural 
state: — "These  animals  burrow  in  tbe  gtcnnd,  bnt  always  under 
brushwood  fences  or  in  low  thiokets.  They  are  ao  abundant  in  the 
neighbourtiood  of  Talpanuso  that  in  the  high-road  between  that  plaoa 
and  St.  Jago  mora  than  a  hundred  may  frequenUy  be  seen  at  one  time 
in  search  of  food.  Sometimes,  but  not  often,  Uiey  are  observed  en 
the  lower  branches  of  the  shruba,  and  on  thoee  which  form  the  fences^ 
They  fiy  at  the  lesit  alarm,  and  in  running  carry  their  tufted  taila  like 
a  bent  bow.  A  apedea  of  homed  owl  feeiU  principally  on  theae  pretty 
little  creatnrea."  Ur.  Bennett  *dd^  that  two  liviiw  speoimena  bnu^ 
by  Mr.  Cuming  from  Chili,  were  plaoed  by  hmi,  in  18S1,  in  tha 
Sooiety*!  Menagerie :  one  <k  them  eaoaped,  but  the  other  wm  alive 
when  Mr.  Bennett  vmts  (Deoembsr,  183S),  and  waa  aa  active  and 
livelv  aa  it  was  on  ita  first  strivaL    Th<T  wen  lather  shy,  and  hsd 


.  BennsH  that  bo  hid  si 
'  ZooL  Trans.') 

Tb«  genua  Octodon  la  referred  to  the  bmily  ffgUrieUa  by  Ur. 
Watei^ovM..  rHm&icmjL] 

OltnoMl/t. — Kr.  Waterhonae  refers  thia  genus  to  the  tribe  Oelodam- 
litta  in  hia  family  Byftriada.    [HTntuoroa.] 

C.  Mag^lanieu»  may  be  taken  as  an  siample.  In  geustel  from  O. 
seema  nearly  to  reaemble  Ododim  OmUngii.  Toea  E,  the  innermost, 
both  before  and  behind,  much  Sorter  than  the  others.  Tail  aparlnglj 
haired,  but  comparatively  ehorter  than  in  0.  Omnitign,  and  destitate 
of  any  marked  tuft  of  longer  hairs  at  its  extremity.  Upper  surface 
and  aidea  browuish-gra;  tinged  with  yellow,  and  hard^  varied  by 


bUakiih— In  ihort  the  anw  u  Out  of  OMdut,  but  of  ■  Ughter  tint . 
oolour  of  the  bell;  ligbter  than  tiie  upper  nirfkoe ;  ohin  and  throat 
pcle-fkmi ;  abort  haiiB  of  feet  and  tail  almost  white.  Langth  of  head 
ind  body,  Tfi  inches ;  of  the  UH,  275  ' 


UORID.£. 

Uu  tuoutuM.  Of  thoae  I  kept  aliTC  aevsral,  eren  the  fint  i*j,  he 
quite  tame,  not  attempting  to  bite  or  to  ran  away;  otikata  wav  ■  bait 
wilder.  The  man  who  naught  them  anerted  tliat  very  nianjr  are  mn 
riabl;  fbuad  blind.  A  apedmBn  which  I  prHerred  in  ipiiita  mi  i 
thia  state ;  Mr.  Reid  crauidaiB  it  to  be  the  effect  of  iaflamnutkii  L 
tba  niotitating  membrane  Whan  the  animal  was  alire  I  placrd  ct 
finger  within  half  an  inch  of  iU  head,  and  not  the  alighteat  notice  *■ 
taken ;  it  made  it*  way  howerer  about  the  roMn  uaarljr  «a  well  ai  tb 
othen," 


1    / 


Captain  Ein^i  mamonnd*  on  tiis  lubject  of  this  animal  are  :— 
"  From  the  aiie  of  the  jaw,  u  compared  with  the  abundant  remainj 
of  thin  littls  animal  wbioh  arc  scattered  orer  the  mirfaoe  of  Ijia  ground, 
I  think  that  the  preaeat  ipeidnien  ii  ralber  a  foung  one.  On  exam- 
ining the  teeth  I  find  that  it  cannot  be  referred  to  any  of  the  geuera 
of  M.  F.  Cuiisr's  arrangement  in  his  '  Denta  dee  Uammifirea  ' :  that 
to  which  it  apprcHwheB  moab  nearlj  In  Hetaayi;  but  it  ie  anfflcisnt]; 
distinct  to  cooatitute  a  new  genua.  The  red  oolour  of  the  incinTa 
teeth  is  very  remarkable  in  all  the  ipeeimena  which  I  have 


ground  ;  and,  from  the  nambcr  of  the  bolea,  it  wonld  appear  to  be 
TCiy  abundant,"  Mr.  Darwin  ('Jonrnnl  and  Remarka')  givea  a  oir- 
oumatnotia)  aooount  of  thia  curioui  animal,  whioh  be  well  deicribea  aa 
a  rodent  with  the  habits  of  a  mole.  "The  Tucutuoo,"  aajs  that 
aathor,  "  ii  sitramdy  abundaiit  in  lome  paita  of  Uie  conntrj,  but  is 
difficult  to  be  procured,  and  ttiU  more  difficult  to  be  aeen  when  at 
liberty.  It  lires  almost  entirel;  under  ground,  and  prefers  a  sand; 
•oil  with  a  gentle  Inclination.  The  burrows  are  said  not  to  be  deep, 
but  of  great  length.  They  are  seldom  open,  the  eerth  being  thrown 
up  at  the  mouth  into  hiUooka.  not  quite  ao  luge  aa  tJioaa  made  by  the 
mole;  Coneiderable  timota  of  conntry  ate  so  completely  undennined 
l^  ttiese  animals  that  horsee,  in  passing  over,  nek  above  their  fetlocks. 
The  Tuoutueoa  appear,  to  a  oertain  degree,  to  be  gregarious.  The 
man  who  procoted  specdmens  for  me  had  caught  six  to^atber,  and  he 
nid  this  was  a  oommon  ooeurrenoe.  They  aie  nootomal  in  their 
habits ;  and  their  prinaipsl  food  is  aSirded  by  iJie  rooM  of  planta, 
which  is  the  object  of  tlieir  extensive  and  superficial  burrows.  Anra 
■aya  the;  are  so  difficult  to  be  obtained  that  be  never  saw  more  than 
one.  He  stktes  th»t  thsy  lay  up  magaanea  of  food  within  their 
burrows.  This  animal  is  univerHilIy  blown  by  a  vary  pecoltar  noise 
which  it  makca  when  beneath  the  ground.  A  person,  the  first  time 
be  hears  It^  is  much  surprised '  for  it  ii  not  easy  to  tell  whence  it 
oomea,  nor  is  it  possible  to  guess  what  kind  of  cnatnre  nttera  it.  The 
noise  consists  in  a  shoH  but  not  rough  naaal  grunt,  which  la  repeated 
about  four  times  in  quick  susosnion ;  the  ftnt  grunt  is  not  ao  loud, 
but  a  little  longer,  and  more  distinct  than  tjie  time  following ;  the 
musical  time  of  the  whole  is  constant,  as  often  as  it  ii  uttered.  The 
name  Tucutuoo  is  given  in  imitation  of  the  sound.  In  all  times  of 
Uie  day,  where  thia  animal  ia  abondant,  the  n»iae  may  be  heard,  and 
eometimea  directly  beneatli  one's  tout.  When  kapt  in  a  toom  the 
Tncuhioos  move  both  slowly  and  clumsily,  whMi  appsan  owiog  to 
the  outward  action  of  their  bind  leesi  and  ther  are  likewias  quite 
inoapable  of  Jumping  even  the  ■maUeat  verticKl  hei^ii  Mr.  Beid, 
who  dissected  a  specimen  which  I  brought  borne  Id  apirita,  informa 
me  that  the  aooket  of  Uio  thigh  bone  is  not  attaobed  by  a  lipimenhun 
teree;  and  this  explains  in  a  satiaftctory  manner,  tin  awkwud 
morementa  of  their  hinder  eitramitiea.  Whoo  eating  they  nat  on 
their  bind  legi  and  hold  the  pieoe  in  their  fora  paws ;  they  appeared 
•lao  to  wish  to  ifg  ft  into  aomo  comer.  Thsy  are  verv  atu[4d  in 
nakiiis  H17  Attnupt  to  (MBpe;  whgDaagryorfin^teaeddii^iittsnd 


This  ersKture  is  found  at  the  east  entranoe  of  the  Strut  of  Hi^ 
haens,  at  Cape  Qregoiy,  and  the  vicinity.  (King.)  Mr-  Darwin  sap 
that  Uia  wide  plains  north  of  the  Bio  Colorado  are  undermined  ij 
these  animals ;  and  that  near  the  Strait  of  Magalhaana,  where  Pata- 
gonia blsndi  with  Tierra  del  Fuego,  the  whole  sandy  oonntry  forms  i 
great  warren  for  them. 

Mr.  Darwio  furtbar  atatw  that  at  the  Bio  Negro,  in  northm 
Patagonia,  there  ia  an  auimal  of  the  ssma  babita,  and  ptvbaUy  1 
closely  allied  speciea.  but  which  be  never  saw.  Its  noise  was  diSVrst 
from  lliat  of  the  Maldonado  kind,  and  was  repeated  only  twice  initsd 
of  three  or  four  times,  and  was  more  distinct  and  eonoroua ;  wim 
heard  from  a  distance  it  so  closely  resembled  the  aoand  made  in 
cutting  down  a  small  tree  with  an  aie,  that  Mr.  Danrin  sometima 
remained  in  doulit  conoaming  it 

The  SigmodiM  of  Bay  and  Ord  occupies  in  their  opinion,  a  statioB 
between  the  genera  Arneota  and  Mat,  having  the  habita  and  some  of 
the  external  ohanctsra  of  tiie  former,  with  teetii  nnnotelj  allied  Is 
the  lattAT.  Tbo  ganus  iVeotonu  of  the  same  aoologista,  mnat.  in  theit 
opinion,  ba  also  placed  near  ATviala.  (See  'Journal  of  Nat.  Acad. 
So.  Phil.,'  vol.,  iv. ;  and  <  ZooL  Joum.,'  vol  iL) 

Egpadmu  (IU.). — Closely  alhsd  to  the  Atyieeia,  from  which  thej 
differ  but  little  eioapt  in  the  number  of  tht  anterior  toea,  and  in  tiij 
shortneas  of  the  tail,  are  the  tnu  Lemmings.  They  have  the  folloir- 
ing  generic  character: — Uolars  oompoaite.  with  an  even  cnjws 
presenting  enamelled  angular  laminm ;  ears  vary  short ;  nntarior  ftet 
generally  pentadactyle  and  formed  for  Higging  j  tail  T07  ahort  soJ 


Dental  Formula: — Indaors,  — ;   Ifalan,  ~ 
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H.  NorxtgitMi,  the  Lemming.  It  ia  the  Lemmar,  or  Lemmns,  of 
Olaua  Magnus ;  the  Leem,  or  Lemmer,  of  Oeaner ;  Mtu  tforrtgkwt 
mlgd  Laning  ot  Wormius;  Mvt  La/uiOit  of  Linnnus;  Pxal-Hus  aod 
Sabell-Hus  of  the  LspUnders;  Lummidc  of  the  Swedes;  Lo  I^anuDg 
of  BuSbn;  Lemming  of  the  British;  litmumi  Normigieiu  of  Dap 
manist ;  and  Jfiu  Ltmmia  of  Pallas  and  Linncua. 

Head  not  quite  ao  blunt  as  in  the  Amieola  ;  whiikera  long  ;  eys 
smoUbutblackandpiercing;  mouthsoulli  eansmall.  Fore  legs  shart. 
pentadaotyle,  but  the  thumb  haidlj  peroeptiUe  though  the  olaw  ii 
ve[7  sharp ;  hind  legs  pentadactyla  Skin  thin.  Head  and  bodi 
black  and  tawny,  irr^ulorly  diBp<raed  ;  belly  white  with  a  yellowid 
tinge.    Length  from  noea  to  tail  6  itkchea  or  thenabou^  tha  tail  halt 


time,  generally  onoe  or  twice  in  a  quarter  of  a  century,  a  great  annj 
of  them  appears :  pouring  onwards  in  vast  hosts,  the;  devour  evtty 
men  thing  Intlieirpath  of  deeolatiou.  Oraat  haads  desesoding  from 
Um  Krieu,  tnvens  Nordland  and  Finmark,  ending  their  jonnMj  lai 


M7  MDRlt)*. 

their  livn  in  tbs  Wintem  Ocnd,  which  thif  «iit«r  uid  Uura  poiiih. 
Otben,  taking  ■  direction  through  Swedish  L&pland,  am  drownsd  in 
the  Oair  of  Bothnia.  Their  maich  i«  stated  to  be  in  parallel  linea 
«bout  3  feet  apart,  without  atop  or  itaj,  unless  the  □bstacle  is  In- 
eunnountsble  ;  riven  and  lain  tbey  cross  without  dsviation,  and  the; 
■ra  said  to  gnaw  through  com  and  hayitacka.  ('Phil.  Tnna.,'  ii) 
Pennant,  who  itatea  that  they  appear  in  mimberlese  troope  in  Norway 
BDd  Lapland,  where  they  are  the  peat  and  wonder  of  the  country,  thus 
graphically  docribsB  one  of  these  irraptions.  "  Thsy  march  l^e  idle 
snnj  of  locusts  so  emphaticallj  dascribad  by  the  prophet  Joel; 
destroy  arary  root  of  grua  before  them,  and  spread  oiuTerMl  desola- 
tion \  they  infect  the  very  ground,  and  oattla  are  aid  to  perish  which 
taxte  of  the  grass  which  they  have  touched ;  they  inarch  by  myiiads 
in  regular  linea ;  nothing  stopa  their  progress,  neitlier  fire,  torrent*, 
lake,  nor  morasa.  They  bend  thrar  course  straightforward,  with  most 
amBiing  abacinaoy ;  they  nrim  over  the  lakea ;  the  graatast  rook  gives 
them  but  ft  sUgtit  oheok,  thaj  go  round  it,  and  than  tonima  their  nurah 
directly  on,  without  the  least  division :  if  they  meet  a  paaaant,  thoy 
peraist  in  Uieir  conrse,  and  jump  as  high  ai  his  kneea  In  defenoe  cf 
their  progress;  are  so  fierce  as  to  lay  bold  of  a  stick,  and  HuSerthem- 
aelvea  to  be  swung  about  before  Hiey  quit  Uieir  hold :  if  atruok,  they 
tarn  about  and  bite,  and  will  make  a.  noise  tike  a  dog." 

The  Camivora  are  cloae  attendante  upon  these  wandering  molti- 
tndes,  which  Olaiu  and  others  believed  to  have  been  ganeratad  in  the 
clouds  and  to  have  fallen  from  thenoe  in  storm  and  tempett.  They 
are,  says  Pennant,  "the  prey  of  foies,  lynxes,  and  eimuiM,  who 
follow  them  in  great  numbers  :  at  length  they  perish,  either  tluxiugh 
want  of  food  or  by  daatroying  one  another,  or  in  some  great  water,  or 
in  tha  sea.     They   are  the  dread  of  the  country  ;  in  former  timea 

.       o'l       

and  had 

Dot  occur  frequently  ;  once  or  twice  in  SO  years :  it  seems  like  a  vast 
colony  ot  amigrante  from  a  nation  oventoeked ;  a  discharge  of  «'"""l» 
from  (be  great  northern  hive,  that  once  poared  out  its  myriada  of 
humaa  craatarea  upon  Southern  Europe.  Whera  the  head-quartera 
of  tbeee  quadrupeds  are  is  not  very  certainly  known;  Liruusns  says 
tlie  Norwegian  and  Uipland  Alps ;  Pontopiddan  seems  to  think  that 
Kolens  Rock,  which  divides  Nordland  from  Sweden,  is  tlleir  Dative 
plaoe;  but  wherever  they  come  from,  none  retnm:  their  oourae  is 
predestinated,  and  they  punme  their  fate." 

When  seeking  the  leiodeer  liehen  in  the  winter,  the  Lemmings 
get  under  the  snow,  making  lodgments,  and  opening  spiracles  to  the 
surface  to  eeonre  air.  The  Arotio  Fox  pnranei  tham  in  these  retnata. 
It  does  not  appear  Uiat  they  by  up  any  msgannes  of  food,  and  to 
thia  improvidenoe  perfasps,  u  PennaQt  observes,  may  be  tzaoad  tlie 
great  migrations  that  they  are  compelled  to  make  in  certain  yean; 
bvnger  urging  ^em  to  quit  their  usual  residences. 

They  bned  often  in  the  course  of  a  year,  producing  five  or  six 
young  at  a  Iricth,  and  they  bring  forth  sometimes  on  their  migrattona. 
They  are  said  to  carry  some  of  their  young  in  thur  mouths  rad  some 
on  Uieir  backs. 

The  Iiaplanden,  who  compare  their  flesh  to  that  of  sqnirrela,  eat 

Eehimyl  (Qeoff. ;  LoiKhrm,  lU.  part). — Four  nngniculate  toes  and  a 
vest^  of  a  fifth  on  the  anterior  feet.  Tail  very  loDg,  scaly,  and 
nearly  naked.  Hairs,  especially  those  on  the  upper  porta,  flat  and 
adculated.     Holara     '''    *       -  ■       ■  -.    •  -  .       .i       > 

twos  at  one  end,  or 


1  other  1; 


.;  MoUra,  *—  =  20. 


(lonngl,  tnlargwl-    V.  CiiTfer. 


The  ears  are  short  and  broad,  whiaken  strongly  developad,  a  gold- 
eolourad  line  extending  longitudinally  from  the  neea  to  the  spaoe 
between  the  eaia;  bead,  body,  and  upper  part  of  tall,  narone  or 
shining  purplish  chestnut,  ruddy  margiuate  bristles  being  scattered 
between  the  hurs,  which  give  the  splendour  to  the  animal ;  lower 
port  of  tail,  which  is  thick  at  the  base  and  longer  than  the  body, 
golden.  Length  from  nose  to  tdl  G  inehee.  This  spades  ia  said  to 
climb  treea,  and  live  principally  on  fruits. 

It  is  a  native  of  Surinam. 

Ctrtumyi  (F.  Cuvier).— In  shape  reaembUng  the  Black  Rat,  but 
with  the  dhanfrein  more  arched  and  the  ears  larger.  Anterior  limbs 
considerably  shorter  than  the  posterior,  which  ore  terminated  with 
five  toes,  the  three  middle  ones  loogeet ;  the  anterior  with  four  toea 
only,  and  the  rudiment  of  a  thumb  with  a  small  flat  nail ;  all  the 
other  toea  with  compressed  nails  curved  and  pointed,  and  seeming 
more  proper  for  climbing  than  burrowing.  Tail  very  long,  and  like 
that  of  the  Brown  Rat  Fur  composed  of  long  straight  firm  bain  of 
a  uniform  texture,  and  of  bain  which  are  finer,  softer,  and  much 
thicker ;  no  bristle  as  in  fcAimjii.  Holan  with  distinct  roots  of  equd 
siie,  and  their  slightly  elevated  crown  nearly  drcnlar,  presenting  at 
tha  surface  a  not^  and  three  ellipses  snnounded  with  enamel,  as  it 
tha  tooth  itself.  The  notch  ia  on  the  internal  side  in  the  upper 
molan,  and  on  tbe  external  aide  in  the  lower  molars.  Great  sub- 
orbital hole  considerably  extensive. 

Dental  Formula :— Inciaon,  _  ;    Molars,  lui  =  20. 
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C,  ranieulariui.     It  ia  deep  brown  above,  paler  on  the  aides  and 
the  sides  of  the  cheeks;  jawi  and  neck  beneath,  as  well  M  the  under 
parts  generally,  whitioh.    Eyes  and  eon  Urge. 
It  ia  a  native  of  Brazil 


The  genera  Echtmyi  and  Ckramyt  are  included  in  the  tribaSJlyMyiM 
of  Mr.  Waterbouse's  family  ffi/itricida.     [HYmsiCiEi] 

MyaxMt  (Sohreber;  Qmelin).— Four  toea  and  the  vestiga  of  a  fifli 
on  the  anterior  feet ;  five  toea  behind.    Fur  very  soft  and  fine.    Tul 


DsnUIFarmiili:— Iiiciion3i  HoUn,  * — -^20. 

M.  avdlanariiii,  the  DormouM. — Tha  hud  is  proportioniU;  luge; 
•;•■  Urge,  bUck,  and  prominent ;  mumla  not  blunt  j  eus  broul,  aboot 
one-third  the  length  of  tha  head;  body  plump  and  round;  toil  flat- 
tened, the  haira  nCbar  long  and  buahj ;  head,  haek,  tidea,  belly,  tod 
tail,  tawDj-red;  length  that  ot 


Uoaoardino  of  the  luliana  ;  Liron  of  the  Spanish  ;  Rothe  Wald-Haui 
HaseI'Mau*,  and  Huel'Scblafer,  of  the  Oermuu;  Skogamui  of  the 
Sweden;  Kuul-Muus  of  the  D;mca;  Fathew  of  tha  Welah ;  and 
Sleeper  of  Ibe  Engliah. 

There  ii  little  if  an;  doubt  that  thij  ipedes  ia  the  Glii  of  tha  Romui 
autbora.  Thua  Piin;,  in  hi*  chapter, '  De  Fagini'Qlande,'  ftc  (ivi  6), 
aaji,  ''  Fagi  gUni  muribua  gratiaaima  eat  .  .  .  glirea  quoque 
Mginat;''  and  Martial  (ziii  iO, '  OUtea')  writei — 

la  mEhi  dormltnT  hjtm*,  et  pln^ior  Ilia 


lempore  id 


Nor  doei  the  oocaaional  abort  amkening  caused  by  a  wana  taimy  day, 
to  which  tha  animal  ia  aubject,  imlitatA  against  the  application  of 
Hartial't  linea;  for  the  occauooal  diatarbanoe  is  tha  eicepUon  to 
tha  rule. 

Hr.  Bell  places  the  Dormonse  among  the  Sciunda  (Squiirela) ;  and 
indeed  aoologials  have  aaaigned  it  to  both  the  genus  Seiiinu  and  Jftu. 
In  its  habits  it  oomes  near  to  the  Squirrel,  but  in  ita  dentition  it  ia 
nearer  to  the  Hio&  It  is  in  truth  one  of  tboae  forms  by  wbiohinsture 
glidea  from  one  race  of  animals  to  another.  Ur.  BeQ  givea  the  follow- 
ing lyoonymi : — ifuj  avtllanariM  ninor  (Bay),  X.  avtUanarivi  (Lion.), 
&iiifiu  avcUananw  (Uesm.),  liyoxiu  Mmoirdmiu  (Sohreb.),  jfjwziu 
avtUanariut  (Desm.),  Le  Uusoardin  (Buff.},  Dormouse  (Pann.)  Ha 
consider*  the  ipecdEo  name  ovcUanoriiu  is  not  well  diosen,  inaamnch 
■a  the  haiel<nut  is  not  the  principal  food  of  tha  Dormouse ;  "  indeed," 
he  oontinuea,  "  I  have  never  aeen  an;  that  could  gnaw  thiou^  the 
aheU  of  that  nut  whan  fully  ripe  and  dry." 


DennouH  [3fyAntf  BMl/endriHii}. 

Denae  thickets,  buahy  delist  and  tangled  hedgerowa  are  the  faTonrite 
retreats  of  the  Dormouse.  There  it  constructs  ite  etMj  dormitory,  and 
there  providently  lays  up  its  winter  store,  consisting  of  acorns,  baeoh- 
mast,  com,  young  haial-Duta,  haws,  Sx.  It  aaems  Inclined  to  be 
gregarious ;  and  indeed  Mr.  TarreU  told  Mr.  Bell  that  he  had  seen  not 
less  than  ten  or  a  dosen,  or  even  more,  of  tbrir  neats  built  in  the 
ahrub*  of  a  thicket.    Thelattcr  loologist  well. describes  its  habits. 

"  It  takes  its  food  holding  H  in  its  liands,  and  sitting  on  ita  hauno 
like  •  iquirrel  (ao  do  the  rata),  and  olten.iuapending  itself  by  its  hind- 
feel,  in  which  poaition  it  feada  as  esajly  and  comfortably  as  in  the 
mora  ordinary  poaibon.  Towuds  the  winter  it  becomes  eicoedingly 
fat ;  and  haimg  laid  up  a  store  <it  food,  retire*  to  ita  litUe  nea^  and 
ooiling  itself  up  into  a  ball,  with  the  tail  over  the  head  and  back, 
bacomM  oomplotely  torpid.  A  mild  day  calls  it  intotianaiant  life; 
it  then  takea  ■  fresh  supply  of  food  and  ralapaea  ^to  ita  former 
ainmber ;  and  finally  awakening  in  the  spring,  at  which  time  it  haa 
loat  moob  of  iti  &^  it  enters  upon  ita  uanaJ  habits,  and.the  enjoymant 
of  tha  conjugal  and  patamal  aSsctioDa.  Tha  young,  which  are  gene- 
lally  about  four  In  number,  are  boin  bUnd ;  but  in  a  few  daya  the  ayes 
M«  opened,  and  in  a  short  time  they  are  enabled  to  seek  their  food 
tndependeotly  of  the  parent's  cars.  I  have  reason  to  believe  that,  in 
some  eases  at  lout,  the  Dormouse  has  a  second  brood  early  in  the 


MUEID.*.  t* 

aatumn,  as  I  have  raoaived  from  one  locality  in  tha  month  of  Scptaabo- 
an  adult,  one  about  l^f-grown,  evidently  of  the  spring  briMd,  mi 
throe  very  ;ouiig  onea  apparently  not  more  than  a  fortmght  or  thra 
weeks  old."    ('British  Quadrupeda') 

Tills  pretty  little  animal  is  noolomal  in  ite  habita.  In  'Tli 
Nstonlist'  (toL  iiL)  will  be  found  a  well  related  inatSDoe  ot  its  Ub 
viour  on  being  arouaed  from  ita  nap  during  tha  winter.  One  of  tiiei 
having  bean  taken  in  ite  neat  in  the  middle  of  Deoember,  tha  heat  t^ 
its  captor'a  hand  and  the  warmth  of  the  room  oomplcAely  ravirad  a. 
and  it  nimbly  ackled  the  fiimiture,  finding  no  difficaltT  in  tKnAin 
and  deeoending  the  poliibed  baeka  of  tha  cbair^  and  ''^p't  tta 
chair  to  chair  with  great  agility.  On  being  set  at  liberty  it  ipnuj 
•t  laaat  two  yards  to  a  tables  It  did  not  aeeta  alannsd  at  bdq 
taken  into  the  hand-  In  the  evening  it  was  placed  witJi  ita  nnt  a 
a  box,  and  tha  next  morning  had  relapsed  into  torpidity.  Anotlvt 
aooouot  in  the  same  volume  informs  us  that  a  Donnouae,  wbd. 
had  been  sent  a  distance  of  liO  milea,  was  appanntly  bat  Ltu 
disturbed  by  its  ride.  "  From  that  time  tiU  the  let  of  April,  ISSi.' 
saya  Hr.  Piggott,  "  it  slept  iu  iti  anug  dormitory,  a  deal  box  bad 
with  wool,  when  it  awoke,  and  readily  ate  of  applea  and  sata^  Ii  a 
sauly  alarmed,  being  more  timid  than  tame,  but  ahowa  no  aigai  oi 
anger  on  being  taken  in  the  hand.  As  it  tleepa  the  greater  part  of  tLt 
day,  I  cannot  then  closely  watch  its  habita ;  but  towanla  avaniif  i: 
wuea  up,  and  is  veiy  lively  ynd  frolicsome,  running,  on  being  lit  so 
of  its  cage,  up  the  belt-rope,  wbare  it  will  ait  for  houi*  in  ttM  foUs  rf 
tha  kuo^  timidly  watching  our  movementa." 

It  is  found  all  over  Europe- 

Qrepkiunu  (F.  Cuvier). — Limba  abort,  dalieata,  aod  not  difinf 
much  from  eaca  other  in  length ;  anterior  feet  ttirminatml  by  frar 
nearly  equal  loea,  and  with  a  flat  nml  on  the  internal  tab«rcla  ot  tin 
palm,  which  indicates  the  thumb ;  poat«riOT  fkM  with  five  toes,  tb 
two  aitemal,  but  the  thumb  principally,  the  ahorteat;  all  the  te« 
armed  with  pointed,  ootnpreasM,  arched,  and  strong  <^wa,  Ttil 
shorty  Tery  fleahy,  and  seemingly  thicker  at  its  extiemi^  than  at  ia 
root.  Holara  eight  in  each  jaw,  remarkable  for  the  ootopatatin 
amallneas  of  their  aiie  j  tha  flnt  in  each  jaw  only  a  linear  rodineat ; 
the  thrae  following  are  a  little  smaller  in  tha  lower  jawthnn  they  in 
in  the  upper,  equal  in  use  to  each  other,  with  tha  aor&oe  ^  tti 
orown  united,  and  in  thia  raapaot  raembling  thoae  of  the  Aye-Aye;  it 
figuie  waa  traceable,  but  tlita  may  have  been  from  detrition. 

O.  .CtapMsia.  The  eyea  are  not  ao  laige  as  in  MyKtiu,  with  vtii^ 
the 'animal  haa  much  relationship;  ean  round.;  fur  thick;  npfit 
parte  of  the  head,  neck,  shoulders,  baick,  sides,  rump,  and  upper  jaR 
of  the  limbs,  deep  brownish-^cray ;  tip  of  tha  muiale,  aides,  and  Ian 
part  of  the  head  and  limb*  tsdiUah-white ;  a  large  band  of  bUckiik 
brown  from  the  eyes  to  below  the  eon ;  lower  porta  of  the  bodj 
grayish-whits  with  a  reddish  tinge;  tail  brown-gray,  and  whitid 
above,  vritb  ita  eztremi^  entirely  reddiah-wliite ;  thar«  ia  a  toft  U 
white  hairs  at  the  upper  and  anterior  part  of  the  baaa  of  tha  sac 
Siaa  of  the  Lerot,  Bnffon,  Miu  qturciinu,  1  .in  mam  Thia  apeciM  it  ■ 
native  of  the  Cap«  of  Good  Hope.    Its  habits  are  unknown. 


OrapUurm  OipmiiM, 

Otostyi  {F.  Cuvier). — DeUlaode  brought  bai 
the  Cape  of  Oood  Hope  two  apeoiee  of  £ 
physiognomy,  which  suffloiently  resembles  the  Bats,  but  difTarin^ 
eitenujly  fnim  those  animals  in  having  their  lat^  ean  covered  wits 
hairs,  the  head  mojn  rounded,  and  a  abort  tail  aod  eapecial^  in  their 


Dental  Fonuola: — lociaon,  _;  Uolars, 
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but  from  tbe  tiie  of  Ita  vjf,  it  ntij  be  ocmjscturad  thmt  ita  lift  ii  not 
pHnd  in  andl  obscurit<f  h  tbein ;  uid  {rota  the  delicacy  of  iU  ahwp 
dam,  uid  tile  K>ffai«i  of  its  fur,  that  it  does  Dot  bmrow. 


DmiUI  Formula  :--Inmion,  f;  UoUra,  i^  ^  12^ 


Teetb  at  Otomytt    F*  Cuvlfir. 

,  Caf&a  Otomjna.  Tha  anterior  limba  hav*  four 
eompleta  toai,  armsd  wiUi  ddioate  nails,  whioh  an  oompreswd  and 
iharp,  and  a  rudimant  of  an  ungniculated  thamb ;  the  poitmior  fstt 
haira  fl*e  toaa,  armad  with  tho  aama  naili,  but  tha  two  external  onea 
are  Teij  ahort.  The  tail  ia  but  acantily  covarad  with  haira,  and  ii 
acnly  and  ahori  The  muiale  ta  very  thick  and  obtoae,  entirely 
eoTered  with  hair,  with  the  exception  of  a  alight  ridge  round  the 
noathlii,  wbioh  are  amall,  and  approxiinated  to  each  other  below ;  the 
ayea  are  large,  ai  well  aa  the  ears,  which  hare  aa  internal  projeoting 
nembraDe,  whioh,  when  ita  edgea  (parola)  are  approi  [mated,  entirely 
^ut  the  entnnee  of  tha  aoditoiy  panas&  Tha  mouth  is  Tory  amall, 
Uie  upper  Up  olef^  and  the  tongue  thick,  ahort,  and  coiared  with 
ialt  pa^nllah  There  are  whiakera  on  the  aides  of  the  muzzle  mud 
above  th«  eyea.  The  fur  ia  thick,  Tery  aofl^  and  conaiate  of  two  aorta 
of  bain ;  the  ahorteat  and  moat  numeroOa,  wbioh  determine  the  oolour 
of  the  '"'"'■'i  are  woolly,  and,  when  viewed  through  a  mioroacope, 
appear  to  be  formed  of  Tery  amall  ringa,  alternately  bright  and  obaoure ; 
the  others,  me  and  longer  than  tha  first,  are  alao  stouter  and  mora 
■tiff;  tbeae,  when  viewed  through  a  micioacope,  present  only  a  uniform 
texture,  and  lo  it  ia  with  the  whiakera.  Tbe  woolly  haira  an  of  a 
alaty-gny  for  two-thirds  of  their  length,  and  then  of  a  yellowish- 
white,  with  the  point  black,  wheuoe  reiiulta  the  dirty  yellow  tint  with 
which  the  animal  ia  coloured  above ;  below,  yeUowiah-white  pre- 
dominatea.  The  vary  ahort  hairs  of  the  twl  are  of  the  oolour  of 
thoae  of  the  back ;  the  extremitias  have  tbe  tint  of  the  under  parte. 


T«th  of  H»iKmy.     F.  Catlcr. 

InteogtU^.    It  haa  the  fur  ahort,  soft,  marone-brown  above, 
white  below ;  tail  Uaak  at  the  baae  and  white  at  the  other  eztlaml^i 
"        '    '  B  that  of  tha  Common  Brown  Bat 


CstN  Otcaijs  (OtostyaiHiinitMtiH}. 

Tbe  balHta  ti  thia  apedaa  do  nob  appear  to  be  known,  nothing 

(Npectbg  tbam  tuviag  been  fonod  in  the  notes  of  H.  Delalanda. 

F.  Caviar  thlnka  that  it  li  doabtlaaa  omniroionf,  like  tlw  tate- 


.:^'!^~.-~^.^ 


IL  Qeoffro;  baa  reoordod  two  apeoiea,  that  described  above,  and 
another  with  a  yellow  belly,  H.  duyogailtr .-  tha  last  ha  atatea  to  be 
nearly  one-half  less  than  tbe  Oaypoai,  but  they  are  generally  oonaidered 
to  be  only  varieties  of  the  same  apedn.  !1  0«offi«y  ipeaka  highlj 
of  the  qnality  of  the  fhr  of  the  yellow-bellied  varie^,  and  says  that 
it  ia  more  valuable  than  that  of  tbe  Cofpim. 

Theaa  animala  are  agnatic,  and  were  found  in  the  idanda  of 
lyEntrecaateanx  Cbaon^  That  named  S.  dtrytogaiUr  waa  killad 
fay  a  aailor  at  the  moment  whan  it  was  taking  refuge  under  a  heap  of 
atonea ;  H.  Uueogattir  waa  taken  ia  the  idand  Uaria,  in  the  same 

True  Rata  and  Uioa. 
F.  Cnvier  (|Denta  dea  HammiAres')  obserTaa  that  ap  to  the 
time  of  hia  writing,  «»"i"«i«  provided  with  the  same  teeth  as  the  Rat 
(Jf«t  Amu),  the  Brown  Rat  (3urmulot  of  the  French— Jfnj  ienc 
vMUHw),  or  the  Honae  (Jf.  JfniCHlw),  formed  a  single  and  very 
nMtord  gMMft  Ha  than  goea  on  to  state  that  the  poaaaattoa  of  a 
craniaai,  tha  ori|te  of  wUm  ha  knows  not,  In  praaan^ig  tha  tjpa  of 


to  rorm  the 
dsstitioD 


KUBIDX. 

praridfld  vith  the  muds  toath  u  Uw  nt,  confon  on  tboas 
•Untad  nnk  tiun  thsy  bftd  previoiul;  hsld,  aad  b^ini 
ehanctn  of  a  fkmily.  Ths  falloiriiiK  U  t,  oop;  of  F. 
>,  Nid  bs  inforiBi  u*  thkt  the  ipeoiH  which  nva  hiin  thu 
Jf.  JIalhu,  jr.  dtcttmamit,  M.  Uiuativt,  Jf .  /<wniU>,  &o. 


»>oriM,theBaiTeat-HoaM.   White  of  Salbonie,  who  ioggost* 
1  of  Jftu  minimtu,  appeuv  to  b«  tha  firat  who  drew  the 


Utentioa  of  nMundkte  to  this  the  anullnt  of  Britijh  qatdrupedg. 
Hb  wrote  an  »ocoimt  of  iC  to  Pennent,  who  called  it  the  LeM  Lonir- 
Tuled Field-Hoowand  tha  Hu-rast-Uoiue.    It  iithaJfiwiii 


European  Bats  and  Mioe, 

The  Long-Tailad  Field-Hoow,  Wood-Hoote,  or  Mm  lylvatitiu,  and 
the  Harrert-Houn,  X.  minimui  of  White,  and  M.  mcuoriMt  of  Shaw, 
mar  be  oonddsrad  as  indigeDoua  in  Europe.  Whathar  the  o]d  Engliah 
or  filaok  Bat  (Jf.  RaUnt)  and  DamotiD  Houee  are  aborigines,  or  im- 
ported, ii  not  w)  dear.  The  latter  ia  only  found  in  iniiabited 
oountiiea ;  and,  like  the  Black  Bat  and  Brown  Bat,  it  a  counopolitfl, 
following  oiTiliied  man  whsreyer  he  ii  to  be  fbond. 

Jfw*  lylvottcwt,  the  Long-Tailed  Fiald-Uouia.  It  i«  the  IJnoden 
QanoUg  and  Llygodan  7  Maea  of  the  Walah ;  Le  Hulot  of  the  fWioh ; 
and  Toed  of  the  Danaa;  U.  tgltiitieiu  (Limi.),  M.  agratit  mwtr 
(Briaa.),  aod  Jf.  domMieu*  iMttiKt  of  Bay.  The  length  of  the  head 
wtd  body,  as  given  by  Hr.  Bell,  ia  S  inches  8  lines,  and  that  of  the 
tail  3  inches  uid  6  lines.  Penikant  makea  tU  meaiurement  fiom  the 
nose  to  tha  setting  on  of  tha  tail  1}  iaobei,  and  tha  tail  i  inohes.  If 
the  Uat-menUonad  dimenaons  are  oorrect,  they  must  have  been  taken 
from  a  Teiy  lam  indiriduaL  Mr.  Macgillivrn  gires  the  dimensions 
of  three  individuals;  the  length  {to  tha  and  of  the  tail}  of  the  largeat 
was  I  inohea  8  Unea,  that  of  the  nait  6  inahef  Slinn,  and  that  of  the 
least  6  inches  only. 

The  animal  is  well  deacribad  by  Mr.  Bell  as  larger  tbaa  the  Com- 
mon Fiald-Vola,  bat  Tmiyiug  conBiderabl;  in  aise ;  the  head  long  and 
raited,  the  tniuode  tapering  ;  the  whitkers  very  long ;  the  eyes  remark- 
ably large  and  prominent;  the  ears  large,  oblraig,  oral,  with  the 
anterior  maigin  turned  in  at  the  haaa,  and  a  projecting  lobe  ariiing 
within  tha  ear,  near  the  base  of  the  posterior  margin ;  Uia  tail  nearly 
as  long  as  Uie  bodjr,  alender  and  tapering  ;  the  legs  long.  Tha  upper 
part  and  aidaa  of  the  head,  neck,  and  body,  and  the  outer  surface  of 
the  lega,  of  a  yellowish-brown,  daiker  on  the  back,  each  hair  being 
gray  or  aah-oolonred  at  the  baae,  Uien  yellow,  and  the  tips  of  some  ot 
tbem  bUck ;  under  parts  whitiib,  with  a  veiy  alight  gtayiih  "  -  ' 
some  parts,  and  a  ydlowiah  grey  patch  on  Ue  hreaat.  Tail 
above,  white  beneath.     ('  Brituh  Quadrupeds.') 

This  ii  a  moat  dusli  uctive  species,  and  s  bitter  enemy 


le  brood  in  a  year.  Tha  beards  that  it  colleota  in  its 
retreats  (which  are  somatdmea  the  results  of  its  own  Ubour,  but  more 
frequsntiy  excaTalions  iriiieh  it  finda  ready  made,  but  whioh  it 
enlargen,  such  as  those  under  roots  of  trees,  old  mole-run%  fta) 
ai'S  anonnouB  for  Uie  aixe  of  the  "'""I,  and  Pennant  is  of  opinion 
that  the  great  dunasa  done  by  lioga  in  rooting  up  tha  ground,  or 
'nootiog,' aait  is  called  in  some  counties  is  caused  ehia^y  by  the 
tearch  of  the  swine  for  the  concealed  treaaure  of  this  Fiald-Hottse. 
U  is  an  inhabitant  of  tha  nhole  of  temperate  Europe. 


of  Ebaw,  and  Ur.  Bell  adds  the  following  symonyma  :~Jfw  m_„_ 
<Fallas);  Hulot  Kun (!)  aod  Bat  dss Uolssods  (P.  Onisr, 'MamiD.'); 
Uinnte  Mouse  of  ^law. 


HariMt-UDuse  ( Jhit  ■> 


■Jf"  .      .        „ 

ftanale  with  young,  both  of  whioh  I  have  preserved  in  biaody!  From 
the  colour,  size,  ahapa,  and  manner  of  nesting  I  make  do  doubt  biit 
that  the  species  is  noadesorlpt.  They  are  much  smeller  and  mora 
slender  than  the  Mu»  domMtium  nsrfitu  of  Ray,  and  have  more  of  the 
sqairrsl  or  dormoose  oolour;  th«ir  belly  is  white;  a  straight  line 
along  thair  sides  divides  tha  sbadee  of  their  back  and  bally.  They 
never  enter  into  houses ;  a»  carried  into  ricks  and  baraa  wiUi  the 
sheave* ;  abound  in  harrait ;  and  build  their  nesta  amidst  the  straws 
9f  the  com  above  the  ground,  and  aomatimea  in  thiatW  They  breed 
as  many  u  eight  at  a  litter,  in  a  little  round  neat  composed  of  tha 
bladee  of  grass  or  wheat.  One  of  these  I  procured  this  autumn,  moat 
artificially  platted,  and  composed  of  the  blades  of  wheat,  perfectly 
round,  and  about  the  siie  of  a  cricket-ball,  with  the  aperture  so  inge- 
niously closed  that  there  was  no  discovering  to  what  pert  it  belonged. 
It  was  so  compact  and  well  fitted  that  it  would  roll  across  the  table 
without  being  deeompoead,  though  it  contained  eight  little  mioe  that 
were  naked  and  blind.  Aa  this  neat  waa  perfectly  full,  how  could  the 
dam  come  at  her  litter  respectively  so  as  to  administer  a  teat  to  each  t 
Perhaps  she  opena  different  placeo  for  that  purpoea,  adjueting  them 
again  when  the  business  is  over;  but  she  could  not  possibly  ba  con- 
tained herself  in  the  ball  with  her  young,  which  moreover  would  be 
daily  increasing  in  bulk.  This  wonderful  procreant  cradla,  sn  elegant 
jnstsuce  of  the  efforts  of  instinct,  was  found  in  a  wheat-field  suspended 
in  the  head  ot  a  thistle.  And  again : — "  As  to  the  small  nuoe,  I 
have  further  to  remark  that,  though  the;  hang  their  nests  for  breedioa 
up  amidet  the  straws  of  the  standing  corn  above  the  ground,  yet  I 
Gnd  that  in  tha  winter  they  burrow  deep  in  the  earth,  and  make  warm 
beds  of  grass;  but  the  grand  rendezvoua  aeems  to  be  in  com-ricka, 
into  which  they  sre  earned  at  hsrveei  A  neighbour  boused  an  oat- 
rick  late^,  under  the  th^oh  of  whldi  were  aaaeiobled  near  an  hundred, 
most  of  which  wars  taken,  and  some  I  sav.  I  measured  them,  ud 
found  that  from  noea  to  t^  they  were  just  two  inches  and  a  quarter, 
and  their  tails  just  two  inches  long.  Two  of  them  in  a  scale  weighed 
down  just  one  mpper  halfpenny,  which  is  about  the  third  of  an  ounce 
BVoirdupoii;  so  that  I  suppose  they  are  the  smallest  quadrupeds  iu 
thia  inland.  A  fuU-givwn  Jfiu  mtdvut  domeiruu  weighs,  I  find, 
one  ounoe  lumping  weight,  which  is  more  than  six  times  aa  much  as 
the  mou^e  above ;  sad  measures  from  nose  to  runip  four  inches  and  a 
quarter,  and  the  same  in  its  tsiL  ...  As  my  neighbour  vraa  houung 
a  rick  he  observed  that  his  dogs  devoured  all  the  little  red  mica  they 
could  cMcb,  but  rejected  the  common  mioe ;  and  that  his  nt*  ate  the 
eomnian  mice,  refusinf;  the  red."      Thus  fat  White.    Dr.    Ologer 
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desoribea  one  of  these  nests  as  beautifully  oonstrncted  of  the  panicles 
and  leaves  of  three  Btem»  of  the  common  reed  interwoven  together, 
and  forming  a  rounciish  ball,  suspended  on  the  living  plants  about  five 
inches  from  the  ground.  On  the  side  opposite  the  stems,  rather  below 
the  middle,  was  a  small  aperture,  which  appeared  to  be  closed  during 
the  absence  of  the  parent,  and  was  scarcely  observable  even  after  one 
of  the  young  had  made  its  escape  through  it.  The  inside,  when 
examined  with  the  little  finger,  was  fouud  to  be  soft  and  warm, 
smooth,  and  neatly  rounded,  but  very  confined ;  it  contained  only  five 
young;  but  another  lesti  elaborately  formed  sheltered  no  less  than 
nine.  The  panicles  and  leaves  were  slit  into  minute  strij^s  or  strings 
by  the  teeth  of  the  animal  in  onler  to  assist  the  neatness  of  its  weaving. 
Mr.  Maogillivray  found  one  of  these  ne»ts  in  Fifeshire  composed  of 
dry  blades  of  coarse  grass  arranged  in  a  globular  form,  and  placed  in 
the  midst  of  a  tuft  of  Aira  aespUoiCi,  nine  inches  from  the  ground : 
it  contained  six  or  seven  young,  naked  and  blind.  The  food  of  this 
little  mouse  consists  of  com  and  grass  seeds,  insects,  and  earth-worms : 
one  to  which  a  bit  of  the  tail  of  a  dead  blind  worm,  Anguis  freigilit, 
was  presented,  devoured  it  greedily.  Of  insects  it  is  very  fond.  Mr. 
13ingley  says : — "  One  evening,  as  I  was  sitting  at  my  writing-desk, 
and  the  animal  was  playing  about  in  the  open  part  of  its  cage,  a 
large  blue  fly  happened  to  buzz  against  the  wires.  The  little  creature, 
although  at  twice  or  thrice  the  distance  of  her  own  length  from  it, 
sprang  along  the  wires  with  the  greatest  sgility,  and  would  certainly 
have  seized  it  had  the  space  between  the  wires  been  sufficiently  wide 
to  have  admitted  her  teeth  or  paws  to  reach  it.  I  was  surprised  at 
this  occurrence,  as  I  had  been  led  to  believe  that  the  Harvest-Mouse 
was  merely  a  granivorous  animaL  I  caught  the  fly,  and  made  it  buzz 
in  my  fingers  against  the  wires.  The  mouse,  though  usually  shy  and 
timid,  immediately  came  out  of  her  hiding-place,  and,  running  to  the 
spot,  seized  and  devoured  it.  From  this  time  I  fed  her  with  insects 
whenever  I  could  get  them,  and  siie  always  preferred  them  to  every 
other  kind  of  food  that  I  offered  her."  Mr.  Maogillivray  figures  one  in 
the  coils  of  an  earth- worm,  which  it  devoured,  though  the  worm  at 
first  upset  it  by  twisting  round  its  body.  ('Naturalist's  Library, 
Mammalia,'  vol.  vii. ;  *  British  Quadrupeds,'  pL  27.) 

Colonel  Montagu  failed  to  keep  it  in  confinement,  but  it  has  been  so 
kept.  The  Rev.  W.  Biugley  and  Mr.  Broderip  observed  that  the  tail 
is  in  a  degree  prehensile.  The  latter  had  a  pair  in  a  dormouse's  cage 
for  some  time,  and  frequently  saw  them  coil  the  ends  of  their  tails 
round  the  bars,  especially  when  they  were  clambering  along  the  sides 
or  on  the  top  of  it.  They  became  very  familiar,  soon  recognised  their 
friends,  and  would  lie  down  or  rear  themselves  up  to  be  tickled  with 
a  straw  or  a  pen  ;  an  operation  which  they  evidently  enjoyed  much. 
We  know  of  no  instance  when  the  female  has  brought  forth  in  oon* 
finement  where  she  has  not  eaten  her  young.  One  just  bom  that 
was  saved  from  the  teeth  of  the  mother  is  in  the  Museum  of  the 
Royal  College  of  Surgeons,  and  is  perhaps  one  of  the  smallest  pla- 
cental quadrupeds  that  ever  breathed. 

It  is  probably  generally  spread  throughout  Europe.  It  has  been 
found  in  Siberia,  Russia,  and  Qermany.  In  Britain  it  is  recorded  as 
having  occurred  in  Hampshire,  Gloucestershire,  Wil.  shire,  and  Devon- 
shire ;  in  the  three  last  counties  by  Colonel  Montagu,  and  noted  as 
not  uncommon.  It  has  been  found  also  in  Cambridgeshire.  Mr.  Mao- 
gillivray bad  one  sent  to  him  from  Aberdeenshire,  and  another  from 
the  neighbourhood  of  Kdinbuz^gh :  he  found,  as  we  have  seen,  the 
nest  in  Fifeshire. 

There  are,  it  appears,  in  Trebizond,  mice  {M,  AUeni  and  M.  AbboUU) 
smaller  than  M.  meworitts.    ('  ZooL  Proc.,'  1837.) 

We  shall  here  notice  those  cosmopolites,  the  Black  Rat^  the  Brown 
Rat,  and  the  Common  Mouse,  the  pests  of  civilised  man. 

M,  Rattw,  the  Black  Rat  This  is  Le  Rat  of  the  Frenoh ;  Ratto 
and  Sorico  of  the  Italians;  Raton  and  Rata  of  the  Spaniards;  Rato 
of  the  Portuguese ;  Ratze  of  the  Germans ;  Rot  of  the  Dutch ;  Rotta 
of  the  Swedes ;  Rotte  of  the  Danes ;  Llygoden  Ffrengig  of  the 
Welsh;  Black  Rat  of  the  English;  and  Ratton  of  the  Scotch.  It  is 
the  M.  dometfticui  major  of  Ray. 

That  this  animal  is  indigenous  may  be  doubted.  Mr.  Macgillivray 
observes  that  the  '  Old  English  or  Black  Rat,'  as  it  has  been  mlled,  is 
as  mucli  French  or  Irish  as  English.  That  it  was  in  Britain  long 
before  the  introduction  of  the  Brown  Rat,  before  whose  superior 
strength  it  is  rapidly  disappearing,  can  be  doubted  as  little.  Pennant, 
who  gives  the  British  name  above  stated  for  the  Black  Rat,  has  no 
British  name  for  the  brown  species ;  and  we  suspect  that  the  king's 
rat-catcher,  noticed  by  Pennant,  with  his  scarlet  dress  embroidered 
with  yellow  worsted,  on  which  are  figures  of  mice  or  rats  destroying 
wheat-sheaves,  owed  his  office  in  this  kingdom  to  the  Black  Rat  ''  It 
is  believed,"  says  Mr.  Macgillivray,  *'  to  have  been  originally  imported 
from  the  continent,  where  it  first  niade  its  appearance  in  the  beginning 
of  the  16th  century,  and  is  supposed  to  have  come  from  the  East. 
Vessels  in  port  were  formerly  liable  to  be  infested  by  it,  so  that  it  soon 
became  as  oommon  in  America  as  in  Europe ;  although  in  the  mari- 
time parts  of  that  country  it  has  now  become  neaily  as  scarce  as  with 
us,  and  from  the  same  cause,  the  predominance  of  the  more  enter* 
prising  and  stronger  Brown  Rat"  Mr.  Bvll  had  previously  fixed  the 
middle  of  the  same  century  for  its  appearance  in  this  country.  **  At 
least,"  says  he,  "  no  author  more  antient  than  that  period  has 
described  or  even  alluded  to  it^  Gesner  being  the  first  who  described 
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and  figured  it"  The  figure  of  Gesner  leaves  no  donbt  that  the 
animal  represented  is  the  Black  Rat,  and  it  is  spoken  of  in  such  terms 
that  it  may  well  have  been  a  long  resident  in  England : — *'  Mus 
domesticus  major,  quern  Rattum  appelldrim  cum  Alberto,  quoniam 
hoc  nomine  nou  Germani  tantum,  sed  Itali  etiam,  Galli,  et  Angli, 
utuntur; "  and  again,  among  the  names  given  to  the  animal  by  various 
nations,  "  Anglic^,  lUt,  Ratte."    Shakspere's  Imes^ 

"  But  in  a  Blere  I'll  thither  tail, 
And,  like  a  rat  without  a  tail, 
I'll  do— I'll  do— and  I'U  do ! »' 

show  that  the  animal  must  have  been  familiarly  known  to  his  audience ; 
and  it  must  have  been  very  common  early  in  the  17th  century,  when 
the  white  variety  was  probably  well  known;  for  we  read  in  the  *  Dysart 
Kirk  Session  Minutes'  (May,  1626),  that  a  suspected  witch,  one  Janet, 
came  to  John  White's  house,  "  and  span  on  his  wife's  wheel  in  her 
absence,  and  thereafter  there  came  a  White  Ratton  at  sundrie  times 
and  sat  on  his  cow's  back,  so  that  thereafter  the  cow  dwined  away." 
Mr.  Bell  notices  the  usurpation  of  the  haunts  of  this  species  by  the 
Brown  Rat  The  Black  Rat,  he  says,  "  is  now  rarely  fouud,  excepting 
in  old  houses  of  lai^e  cities,  as  in  London,  in  Ediubur^'h,  and  some 
other  places,  where  it  still  exists  in  considerable  numbers,  especially 
in  the  celUrs  and  stables  of  the  city  of  London,  in  many  of  which  it 
is  more  common  than  the  other."  Mr.  Macgillivray  remarks  that  in 
Edinburgh  it  appears  to  be  completely  extirpated.  *'  I  have  not,"  he 
continues,  "  seen  a  specimen  obtained  there  within  these  fifteen  years." 
The  last-mentioned  author  also  tells  us  that  the  Rev.  Mr.  Gordon, 
minister  of  Bimie,  some  years  ago  sent  him  several  individuals  alive, 
which  were  caught  in  Elgin,  where  however  the  species  is  much  less 
ft^uently  met  with  than  the  Brown  Rat  In  Leith  he  says  it  is  not 
very  uncommon ;  and  in  other  towns  and  villages  in  Scotland  which 
are  farther  inland,  it  is  still  to  be  procured.  **  Whether,"  adds  Mr. 
Macgillivray,  "the  destruction  of  this  animal  has  been  effected  by 
the  larger  and  more  ferocious  Brown  Rat,  or,  like  that  of  many  tribes 
of  the  human  species,  has  resulted  from  the  diminution  of  food, 
caused  by  the  overwhelming  increase  of  an  unfriendly  race,  it  is 
impossible  to  determine." 

The  Black  Hat  is  grayish-black  above  and  ash-coloured  beneath.   The 
ears  are  half  the  length  of  the  head,  and  the  tail  is  rather  longer  than 
the  body. 
Mr.  B«ll  gives  the  following  dimensions : — 

Inebes.  Lines. 
Length  of  the  head  and  body    .        •        .  74 

Length  of  the  head 1      10 

Length  of  the  ears 0      11 

Length  of  the  tail 7      11 

It  breeds  often  in  the  year,  and  the  female  ordinarily  produces  from 
seven  to  nine  at  a  birth.  Like  the  brown  species  it  is  omnivorous. 
Mr.  Bell  thinks  it  probable,  from  the  proximity  of  the  two  countries, 
that  it  was  introduced  into  this  kingdom  from  France,  and  observes 
that  the  Welsh  name  for  it,  which  signifies  '  French  Mouse,'  appears 
to  favour  this  opinion.  From  Europe,  be  adds,  it  has  been  sent  with 
the.  Brown  Rat  to  America,  the  ulands  of  the  Pacific,  and  to  many 
other  places. 

Mr.  Thompson  (*  Zoo!  Proa,'  1837)  notices  an  Irish  Rat  with  a  white 
breast,  which  he  is  inclined  to  consider  distinct  from  Mut  ItaUui,  and 
which  he  names  Mut  Hibitnicut, 

Sir  John  Richardson  did  not  observe  the  Black  Rat  in  the  Fur  Coun- 
tries of  North  America;  and  he  says  that  he  may  venture  to  affirm 
that  it  had  not,  when  he  wrote,  advanced  farther  north  than  the  plaina 
of  the  Sa^ikatchewan. 

Mua  decumantu  (Pallas),  the  Brown  Rat  This  is  Le  Surmulot  of  the 
French,  Norway  Rat  of  the  English,  and  M,  Norveyiem  of  Brisson. 
Why  this  overwhelming  pest  has  obtained  ihe  name  of  Norway  Rat 
does  not  appear :  so  far  from  its  being  aboriginal  in  that  country,  it 
was  not  known  to  exist  there  when  the  name  was  first  applied  to  it 
'^  It  is,"  says  Pennant  "  an  animal  quite  unknown  in  Scandinavia,  as 
we  have  been  assured  by  several  natives  of  the  countries  which  form 
that  tract,  and  Linnaeus  takes  no  notice  of  it  in  his  last '  SyetesL'  It 
is  fit  here  to  remark  an  error  of  that  able  naturalist  in  speaJting  of  the 
Common  Rat,  which  he  says  was  first  brought  from  America  into 
Europe  by  means  of  a  ship  bound  to  Antwerp.  The  fact  is  that  both 
Rat  and  Mouse  were  unknown  to  the  New  World  before  it  was  dis- 
covered by  the  Europeans,  and  the  first  rats  it  ever  knew  were  intro- 
duced there  by  a  ship  from  Antwerp.  This  animal  never  made  its 
appearance  in  England  till  about  forty  years  ago.  ...  I  suspect 
that  this  rat  came  in  ships  originally  from  the  East  Indies.  They  are 
found  there,  and  also  in  vast  numbers  in  Persia,  from  whenoe  they 
have  made  their  way  westerly  even  to  Petersbui^."  It  made  its 
appearunce  in  the  neighbourhood  of  Paris  about  1750.  Mr.  Bell  states 
that  the  original  country  of  this  rat  can  no  longer  be  ascertained, 
although  there  is  reason  to  believe  that  it  comes  from  a  warmer  climate 
than  our  own.  Mr.  Macgillivray  says  that  it  is  supposed  to  have  been 
introduced  from  Persia  and  the  East  Indies  about  1730,  and  gradually 
to  have  spread  over  the  greater  part  of  the  continent  of  Europe,  aa 
well  as  America,  by  means  of  the  frequent  commercial  intercourse 
established  among  the  nations  of  these  rf  giona  It  is  not,  he  observes, 
confined  to   cities  and  yiUages,  but  establishes   colonies  in  farm- 
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tt«BHiDp,  OD  tha  banki  of  canili  and  riven,  and  even  in  iiUnds  it  & 
CDQBiilerBble  diitenMi  from  tbe  nminUnii,  or  from  brgar  isUndi,  to 
which  it  has  been  introduced  by  Bhipping.  Thm,  ha  BtaUi,  it  is  found 
OD  m«iiy  of  the  isletB  of  th«  Hebrides  in  coD«denibleaumben.  feeding 
on  grtua,  Bhell-fiHli,  tuid  C'lUfOMa,  and  bnrrowini;  in  tbebuiki;  "for 
•ltbnu(:h  not  eteentiaUy  ADiphiMniii,  like  tbe  Witn^R&t,  it  does  not 
beaiiMte  oo  accaviuo  to  betake  itaclf  tu  the  water,  and  fiocki  bare  been 
Men  iwiiiiming  from  one  isluid  to  anotlier." 

AconliTiK  tuDr.  Harlan  the  Brown  Rat  did  not  nuke  itaappsarmnCB 
in  Korth  America  until  the  j^ar  1775.  When  Sir  John  HichardKin 
irrotB  (- Fauua  Boreali-AmBricajia')  it  was  very  common  in  Lower 
Caanda.  but  he  was  iiifuruied  (hnt  in  1825  it  hail  not  advanced  much 
beyond  Kiogiton  in  Upper  Ciiniida.  He  did  not  observe  it  iu  the  Fur 
Couiitriei;  nod  if  it  dois  riisl  th^re,  he  thiuke  that  it  ia  only  at 
the  mouth  of  tbe  Columbia  Kiver,  or  at  tbe  commercial  itationi  on 
the  aborea  of  Hudgnn'a  Bay. 

Thia  specitB  ia  emiuetitly  carniToroua,  bold,  ferocious,  and. most 
dMtructive  in  th«  gaiue-preserre  and  poultrr-yard,  where  the  egga 
nid  young  birds  are  preyed  upon  by jtbein  without  mercy.  In  towns 
carrion  and  oBTil  form  their  thief  aubsiatimca.  An  official  report  to 
the  FrBuch  govarument  ou  tha  propoBition  for  rrmoTiog  the  eebibllah- 
nent  for  Blaugbteriog  hordes  uC  Muntlaucou  gives  an  account  of  their 
iminbers  and  voracity  almost  B[>pallliig|  indesd  con  of  tha  chief 
■r^-unieuts  sgainat  the  removal  nan  the  danger  to  the  □ei^hbuurhood 
of  suddenly  defiriviDg  tireae  voracioui  aniiriala  of  their  usiwl  food. 
TliH  carctwes  of  tJio  slmghtered  hones,  ."oroetimes  to  the  amount  of 
thirtf-Kva  par  d^em,  ai-e  fDind  n  xt  niarunig  pieki-d  to  the  bai-e  buna 
by  tha  rata  A  |>art  of  thia  mtnblishoieiit  ih  iuclosed  by  anliU  walls, 
at  the  luttum  of  wbiiih  neverul  boles  nrs  uiadu  for  tbo  eoti-aiice  and 
exit  of  theae  v.  rniin.  Into  thi»  place  lIuBiiaaenii,  the  proprietor,  put 
tbe  dasd  boilies  of  two  or  three  bor^ea;  and  having  atoppail  upull  the 
boles  towards  midniKbt,  with  as  little  noi-eaapoaaible,  he.  witliaeviral 
WDrkmeD,  each  b  aritig  a  torch  in  aue  hand  aud  a  stick  in  the  other, 
Buddealf  enl«red  tbe  inclosure,  shut  the  door,  aud  began  a  general 
maaaoore.  Wherever  a  blow  wii  dir>'Dted,  ereu  nithuut  aim,  a  rat 
waa  killed ;  ani'.tho'e  which  attempted  to  encape  by  running  up  the 
walls  Here  t|Uicki}'  knocked  down.  The  dead  of  one  night  aioouoted 
to  2030 ;  tha   result  nf  four  buuti  waa   9101  i  aud  by  repeatijii.'  the 

ratu  in  the  apace  of  a  month.  Now  whan  it  ia  recoUectod  that  tbe 
yard  in  which  theaa  numbera  were  killeil  does  not  contain  more  than 
a  twentieth  of  the  area  over  which  tha  dead  burwa  are  spread,  auiua 
idea  may  be  formed  of  the  multitude!  that  infeat  thU  place ;  indeed 
tha  adjoiuing  £elda  aud  emineuces  are  r<d>iled  with  their  burrowa, 
and  tlieir  paths  thereto  may  be  traced  from  tbe  iudoBurea  where  tha 
horses  are  slaughtered. 

Thia  rat  ia  grayiah-brown  above  and  grtmah-white  beneath,  and  the 
tail  ii  shorter  than  tha  bead  and  body.  Mr.  Bell  gives  the  following 
dimeuBiuoB,  from  which  ita  superiority  in  size  to  tbe  Black  Eat  will 
be  evident : — 

IncUcj.  Llnet 
Length  of  tbe  head  and  body  ...     10        8 
Length  of  the  head        ...  .24 

Leng'h  of  tha  ears OS 

Length  of  the  tail  .  .8        2 

White  or  yallawish- white  varietisa,  being  albinoei  with  red  eyea, 
and. variegated  iudividuala,  eomettmes  occur. 

JUtu  MiuctUut,  theCommoD  or  Domestic  House,  needa  no  description. 
Itaeems  to  be  entirely  dependent  on  civilised  man,  and  baa  never  been 
foand  at  a  diatauce  from  hia  dwelling.  White  variettei  with  pink  eyea 
are  kept  and  prapai^ated  aa  pets  by  those  who  admire  such  albiuoea; 
they  are  pretty  little  animals,  and  soon  become  familiar.  Thta  well- 
known  species  ie  La  Souria  of  the  French  ;  Topo,  Surcio,  and  Sorgiu 
di  Caaa  of  the  Italian'-';  Rat  of  the  Spimish  ;  Ratiuho  of  tlia  Portu- 
giieae;[HauB  and  Usnimaus  of  the  Uermans ;  Mnys  of  tbe  Dutch  j 
Hua  ol  the  Swedes;  Uuus  of  the  lianas :  Llygoden  of  the  Welsh; 
Jfui  do-nalicui  cominiinij  ttl  minar  of  Qesner ;  and  ifut  domtit-Kiu 
vtUgarii  Men  minor  of  Ray. 

6b?  Jobu  Richardson  nw  a  dead  mouse  in  a  storebouse  at  Tork 
Factory  filled  with  packages  from  England,  and  he  thinks  it  probable 
that  Ibe  species  may  have  beeu  introduced  into  all  tho  porta  on  the 
shores  of  Hudson's  Bay  ;  but  he  never  heard  of  ita  beinjt  tikeu  in  the 
Fur  Countries  at  a  distance  from  the  sea-eoaat.  Mr.  Say  informed 
him  that  it  waa  introduced  at  Engineer  CantonmeDt,  on  the  Uiaaouri, 
by  Major  Lxing's  expedition. 

Aiiatio  Rata  and  Mica. 
I^  seems  to  be  certain  that  the  Brown  Rat  ia  an  Aiistie  Bpedaa,  and 
tbe  Black  Rat  ia  not  without  claims  to  a  eimilar  geoLTaphical  origio ; 
but  among  the  moat  formidable  of  the  Oriental  Rata  is  the  Jfiu 
giiianitut  of  Hardwicka,  Jfu  Malabarieut  of  Shaw.  Of  this  rat 
Oeneral  Hardwicke  givea  a  faithlul  fii.'ure,  of  tbe  size  of  life,  in  the 
leventh  volume  of  the  '  Transaction  a  of  the  Linnean  iSociety.'  It  has 
the  appearance  of  a  Brown  Rat  dilat«ri  tu  gigantic  praportions,  and 
it  is  impoaaiMe  to  look  at  it  without  thinking  what  Uie  conaequencea 
might  be  if  it  were  ever  to  be  imported  and  natunliaed  in  Europe. 
Above  it  ia  moat  hairy  and  black ;  beneath  inclining  to  gray.    Tiw 
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animal  figured  was  a  female,  and  weighed  21ba,   lljoi.    Its  to 

kngth  waa  26}  inches,  of  which  the  Uil  maasurwl  13  incbe«.  Tb 
male  grows  larger,  and  weighs  3  lb>.  aud  upwarda  "  This  rat,"  vma 
the  Oeneral,  "  ia  found  in  many  places  on  the  ooaat  of  CoromaodeL  ic 
Mysore,  sod  in  several  parts  of  Bengal  between  Calcutta  aud  HuHnir 
It  is  partial  to  dry  situations,  and  hardly  evar  fonnil  distant  (ra 
habitAtions.  The  lowest  caste  of  Uinrlooa  eat  the  Beeh  of  tlii>  i 
praferance  to  that  of  an;  other  s|>eciea.  It  is  a  naoet  mischi- 
animal.  burrows  to  a  threat  depth,  and  will  paaa  nnder  tha  founili 
of  granaries  nnd  storehouiea,  if  not  deeply  laid.  Mud  or  unb 
brick  walla  prove  no  security  agaiuat  ita  attacks,  and  it  commmj 
perforHtaa  auch  buildings  in  all  directions.  It  is  deatnictiiF  U 
gardens,  and  roots  up  tha  seeds  of  all  leguminona  plant*  Hown  wrllji 
ile  hnuota.  Cuonrbtaceous  plants  and  fruits  alao  Buffer  by  itt  depn 
Hationn.  When  i:rain  and  vt^^tablea  are  uol  within  its  reafh.orKUB, 
it  will  attauk  poultry;  but  <he  former  ia  ita  choiceat  fooO."  Dr.Uni 
remarka  that  the  geographical  range  of  ^w  ^'fran^iu  apnean  (o  t« 
very  eiieoaive,  Mr.  Charles  Hardwicke  haviug  tranamitUd  to  ib 
British  Museum  a  specimen  from  Van  Diamen''  Land. 

if.  .rtt/!r(Hor*f.),  The  TikuH-Wirok  of  ibe  Javanese  waioonsiJafJ 
by  M  Temrniock  and-others  lo  he. the  young  of  this  apecies  ;  buiitu 
opinion  is  oorrecteii  by  Dr.  Gray  {' ZooL  Proc.,' 1832),  who  poiunoti 
the  .iifferonces.  Dr.  Rorafield  slates  that  it  is  found  in  Java  it 'tt 
conSi.es  of  woods  and  forcsU,  and,  according  to  hii  obaerva  ioos,  n.tl,' 
approaches  the  villa^ee  and  dwellings  uf  the  natives,  vvbo  deKnbrii 
however  as  a  bold  and  mischievous  auimal,  and  tbe  Doctor  Hnll'U 
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I..,  he  luJda,  i.  evi.lfOtlj 
eniplojed  in  burrowing  the  grouud  in  search  of  ita  food  aoriilatiii 
has  the  cliaracter  of  tbo-e  sj^ecies  which  are  in  the  habit  of  frequeuij; 
the  water.  Mr.  Hodgson  states  that  M.  dtcananut  aud  M  AcU'u  in 
both  verynumBiouB  and  troiible-ome  in  Kepaul ;  tl i at  Jf  Jf •«■•(■ 
is  very  uncommou ;  and  that  Field-Uice  are  freqoently  mat  with. 

African  Rats  and  Mice. 
)f.  Barhanu,  the  Barbary  House,  will  serve  aa  an  aiample  of  ttx 
African  species.  It  ie  of  a  darkish-brown  colour,  with  Gn  or  lii 
yellowish  longitudinal  atripes  on  each  sile,  about  half  as  wide  u  tbe 
iiiterveni  g  space*,  end  bseotning  confused  towards  the  under  piiii, 
which  are  nearly  white.  Mr.  Bennrtt  obeei-ves,  thut  on  the  fait  ftei 
only  thrvD  of  the  toes  are  at  first  visible ;  and  that  thia  eirconuUaa, 
mentioui'd  in  the  speciGc  character  given  by  Linnnna,  bus  Icl  misj 
Bjbaequent  naturaliata  to  doubt  whether  the  Bari-ary  Monne  ihIIj 
belonged  to  tbe  genus  with  which  it  was  aasociated.  Linnotu  bur 
self,  continues  Hr.  Bennett,  had  however  stated,  in  his  deKriptios  of 
the  special,  that  rudiments  of  a  thuml^  and  also  of  m  fifth  toe,  »ai 
observable  on  a  closer  inspection  ;  and  this  statement,  he  addi,  <ra 
fully  confirmed  by  the  examination  of  the  speciinensin  the  Kta  g^n* 
of  the  Zoolonca)  Society  of  London,  which  weni  intenuediate  in  i» 
between  the  Common  Bat  and  Common  Motive. 


nrbary  House  (1/ui  Buri 


AmeriMn  Rata  and  Mica. 
Some  of  the  beet  examples  of  the  forms  of  Amerioin  Uice  will  he 
found  in  the  'Zoology  of  B.tf.S.  Beagle,'  where  many  spedea  iR 
figured.  They  were  collected  by  Charles  Darwin,  Esq.,  at  varioos  putt 
of  theaonthem  coast  of  South  America,  namely,  Coquimbo,  Talpiraiw 
Port  Desire,  Maldonado,  Bahia  Blanoa,  &c  Mr.  WaterhotiH  i^ 
described  these  in  the  'Proceedings  of  the  Zoological  Society  >< 


MO  HTIRIDf. 

IjODdon'  (1837),  ditidiog  Uiem  into  Mrenl  >ubordii»t«  gmupi,  to 

-which  he  UNgDi  the  nib-geneiie  title*  of  ScapUromgi,  Oiynyclcnw, 
^  brolkrvc,  CoionjH^  uid  Pkgllolil,  whioh  Imit,  in  Mr.  WaterliouM'a 
opioion,  indicntea  ux  ftl-emut  form  oi  the  Murida. 

Mat  (PkyUolU)  Darviinti  mtj  be  t^eo  u  an  ezuDple.  Tha  fur 
above  is  ciouamon  acd  bUckiih  iiiuirmixed ;  in  front  of  the  e;ra  uh- 
colnur ;  obceka,  aides,  and  IhU.  ne»r  the  base,  yellow  cinnamon  ;  nnder 
parte  and  feet  wliiu  ;  eara  vary  large  and  leaf-like,  nearly  naked  ;  the 
taili  which  ia  oaarly  equal  to  tha  hr-aH  and  body,  blAckiah-brovn  aboTfl, 
-white  beni'stL  Length  ifrom  the  tip  of  the  noee  to  the  eod  of  the 
ta.il  10  JDchee  S  line*,  of  which  the  tail  meaaures  1  inuhee  i  ]iam.  It 
is  ft  native  of  Coquimba 


Mum  (FkyUelU)  AneMi. 

Hr.  Waterhouaa  alao  chantcterisea  from  the  aame  oollectiou  two  new 
genen  of  amatl  Bodenta,  RcHhrodcn  and  Sabrocoma.  The  afGui^  of 
the  first  is  stated  to  be  with  the  Murida,  and  the  second  Ur.  Water- 
house  conaiden  to  be  evidently  allied  on  the  one  baud  to  Octodon, 
Cltaomyt,  and  Poephagomi/i,  imd  on  tbe  other  to  the  ChaithiUida, 
[Cbinchillids  ;  Htbtbioisx.] 

Befoiv  ne  take  leave  of  thia  part  of  the  aubject  we  must  refer  to  an 
obaervation  of  Dr.  Gray,  who  ramarka  {'ZooL  Proc.,'  1832)  that  lt>- 
comparative  length  of  the  hiodec  feet,  and  the  relative  distaace  of  the 
tubercles  of  the  sole  from  the  end  of  the  toea  and  from  the  heel, 
appear  to  furnish  ver;  good  distioctive  charscten  for  the  speciea  of 
this  difficult  Eenua.  Thus,  in  the  Wood-Hooaa  (if.  ij/haiiciu),  the 
hindt-r  tubercle  of  theiaole  is  about  a  line  neiirflr  to  the  h^-el  than  to 
the  end  of  the  toea;  while  in  the  Common  House  {M.  MunnUtu), 
which  has  a  shorter  bind  foot,  the  binder  tubercle  ii  nearly  equidistant 
between  the  heel  and  the  tip  of  the  toes. 

Hr.  Darwin  ('Journal  andlRemarka'}  ohservea  that  mice,  and  other 
amall  rodrnra,  aubaiat  in  can'iderahle  numbern  in  very  dreert  places 
as  long  ae  there  ia  the  least  vegetation.  Id  Patagonia,  even  on  the 
borders  of  the  Salinas,  where  a  drop  of  fresh  water  can  never  be  found, 
thejr  swarm.  Next  to  lizards,  he  adds,  mice  appear  to  be  able  to 
BDpport  Pitetenoe  on  the  eniallest  and  driest  portions  of  tbe  earth, 
even  on  th-^ialeta  in  the  midst  of  great  oaenns.  He  believes  it  will  be 
fouud  that  sevenJ  islioids,  whiob  pussess  no  other  vrarm-blooded 
quKilruped,  have  small  rodents  pei^uliar  to  themaelvea.  Sir  Woodbine 
Parish  1'  Buenos  Ajro^'  kc)  states,  that  after  tbe  great  droniiht  of 
1S30,  1S31,  and  1S82,  there  wae  a  prodiRioue  iaerease  of  all  kinds  of 
vermin,  especially  field  mice,  mj-riada  of  which  overran  tbe  ooontry, 
mi  entinl;  destroyed  the  maize  harveat  of  1S33. 

Caproras;  Deamareat  (/ludon,  Say), — Fore  feet  4-toed;  thumb 
rudimentary :  hind  feet  strong,  thick,  fi-toed.  Tail  moderate,  thick 
at  the  base,  scaly,  with   few  hain.      Molare  prismatic,  with   their 
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C.  Fovmitri,  Deam.  {hodon  pilarida,  Say).  It  ia  the  size  of  a  nther 
STDall  rabbit  Fur  coarse,  greenish,  or  black iah-broivn.  tinged  with 
■pecks  of  obscure  jelloi*  above,  except  on  tbe  rump,  nbern  tlie  hair* 
are  stiSer.  and  which  ia  reddisb-brown ;  belly  and  cheat  dirty  brownish- 
gnj ;  nuule  and  feet  blackish. 


Oapromyr  Fffumitri. 

V.  DenDamt  was  preaented  willi  two  males  ftom  Cuba  l^ 
H.  Foumier.  Of  tbe  babita  of  theas  animsla  in  the  wild  state,  the 
latter  knows  only  that  they  are  found  in  wooda,  that  tbev  climb  treei 
with  great  facility,  and  that  they  live  on  vegetables.  In  the  dameiti- 
oatad  state,  H.  Denmarest  remarked  that  their  intelligence  appeared 
to  be  developed  as  much  aa  thxt  of  rats  and  aquirrejs,  being  much 
bf.vDod  that  of  rabbits  and  Guinea  pigs.  Tbey  showed  great  cBrioaity, 
and  were  very  wakeful  at  night ;  but  their  ■ense  of  hearing  di  I  not 
seem  so  fine  ns  that  of  rsbbtts  and  harea.  Their  nostrils  were  incea- 
santly  in  motion,  eapacially  when  tbey  amelt  an;  new  object,  and  their 
taste  was  sufflciently  delicate  to  enable  them  to  distinguiah  and  rejeot 
vegetables  which  bad  been  touched  b;  aoimal  subRtaocea,  wliioh  last 
apprared  to  be  odious  tn  theoj.  They  agreed  well,  sleeping  cloea 
together;  and  when  they  were  apart  tbey  iMllsd  to  each  other  with  a 
sliarp  cry,  diSering  little  fram  that  of  a  rat.  They  expressed  pleainre 
by  a  low  soft  kind  of  grunting.  They  hardly  sver  quarrelled,  except 
for  food,  aa  when  one  piece  of  fruit  onlv  waa  given  between  both  :  one 
would  then  aetie  it  and  run  away  till  the  other  was  able  to  take  it 
from  him.  They  sometimes  played  for  a  long  time  together,  holding 
themselves  up  in  tbe  manner  of  kangarooa,  firmly  auppi>rt'il  upon  the 
broad  soles  of  their  feet  nnd  the  base  of  the  tail,  and  striking  each 
other  with  the  bands,  until,  one  of  them  finding  k  whII  or  some  other 
body  a^nst  wbicli  to  support  himself,  acquind  additional  power  and 
gained  advantage ;  but  tiiey  never  bit  each  other.  They  manifeated 
tha  greatest  indifference  to  other  animals,  paying  no  attention  even  to 
eatt.  They  were  fond  of  being  caressed,  and  particularly  of  being 
soratehed  under  the  chin.  They  did  nut  bite,  but  eltghtly  pressed 
with  the  incisive  teeth  tbe  skin  of  tboae  who  car>>B>ed  them.  Tbey 
did  not  ordinarily  drinli.  but  U.  Deamareat  saw  them  occuionslly  suiA 
up  water  as  squirrels  do.  Their  food  was  solely  vavetable,  such  aa 
cabbaee.  succory,  grapes,  nnts,  bread,  applei%  kc  j  and  they  were  not 
very  difficult  10  their  choice  oF  it,  though  they  were  very  fond  of 
highly  flavoured  berba  and  aromatic  plants — wormwood,  rosemary, 
|itm|>emel,  geianiuma.  celrry,  kc,  for  instance.  Qrapes  too  pleased 
th'm  mightily,  and  to  obtain  the  fruit  tbey  climbed  up  a  loog  pole  oa 
which  it  was  placed.  Tbey  were  food  of  bread  steeped  in  aniseed  or 
wine.  Their  excrements  were  long  black  lumps,  similar  in  consistence 
to  that  of  tsbbita.  llieir  urine  reddened,  in  dcTing,  white  linao 
wetted  with  it. 

Thej  were  almost  absolntely  plantigrade,  and  their  movements 
were  slow,  the  hinder  parts  appearing  to  be  embarrassed,  as  it  ware, 
when,  tbey  walked,  as  may  be  observed  in  the  bear.  They  took  occa- 
sions! leaps,  suddenly  tumiog  round  from  head  to  tail,  like  the  Geld 
mouae.  and  gallopped,  when  at  play,  making  a  cnniiderable  noise  with 
the  Bolea  of  their  feet.  They  climbed  with  ease,  asusting  themselvea 
with  their  taili  aa  a  aupport,  and  using  the  txme  in  descending.  In 
oertatn  positions,  on  a  stick  for  example,  the  tail  served  as  a  balance 
to  praeerve  equilibrium.  They  often  raised  themselvea  to  a  listoDiDg 
posture,  sitting  erect,  with  the  hands  hanging  down,  like  rabbite  and 
hares;  and  in  eating  they  employed  Fiomeliniea  both  of  their  bands, 
at  Other  timsa  one  only.    The  latter  happens  when  the  substouce  thaj- 
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ait  holding  i«  mdiJI  enough  to  be  held  between  their  flngen  end  the 

tubcrele  it  thr  baw  of  the'thunib. 

Thin  tpecin  appfara  to  be  known  in  Cube  bj  the  name  of  IJtU,  and 
H.  Deiaiarett  tbinki  that  it  in  the  aoiuial  deembed  by  Bomara, 
OTiedo,  and  athen,  more  thui  300  jean  aioce.  Aceordiog  to  Bomara, 
thr  Uiita  ii  a  ipecien  of  rabbit  of  the  tita  of  a  rat,  wliich  inliabiu 
tho  We*t  Indiea,  and  i«  hunted  at  night  bj  tba  light  of  a  luminoas 
fnwct,  named  Acadia  IpropmMj Blater  mxtilMu),  of  which  M,  Foiimier 
brought  large  quantitie)  from  Cuba. 

Aootber  apeoiee,  alao  from  Cuba,  Oapremgs  prtttmilu  (Pi>ppig>, 
ia  alio  recorded,  but  Dr.  Fiaclier  ptaen  the  mark  of  doabt  before  it. 
(HTBinicrDA] 

Profnaor  Owen  bal  made  eoms  obserratioDi  on  the  comparatiTO 
anatom;  of  Cofnmyi  in  tbe  '  Zoo).  Proc.'  for  1832  nod  1835. 

Crictttu  is  a  genua  of  tbe  tunil;  Mturida,  including  the  Common 
Hamater.    [CRicnua.] 

Jampiag  Hice. 

Tba  TM«  of  Ji'rboaa,  or  Dipadida.  appears  to  be  ordajned  by  natute 
tat  lifing  upon  deaert  and  taaAj  pUina. 

Scbrrber,  and  he  wa>  rolluwrd  by  Omellu  and  othera,  appean  to 
have  been  the  &rit  who  chanu^rieed  tbe  genua  Diptu. 

Dr.  Orajr  ('Aonalii  of  Pbilosoph;,'  1625)  make*  the /«riaKf(x  the 
/ourtb  family  of  the  O'ira,  and  tbua  cbancteriBeg  it ;  Cutting' teeth 
two  in  eecb  jaw;  grii  dare  >impla  orcomiKiund,  routed;  ear>-j>nadt:rstei 
ejea  large,  prominei^t;  claiiclea  diitinct;  f.ire  feet  ehuirC  (usO'l  aa 
baoda);  hind  feet  very  long;  tail  long,  hairy,  used  in  leaping  or 
walking;  fur  soft    And  he  thus  diridea  the  family: — 

i"  Orinders  oompound  or  rootless. 
1.  PidetHna;  Ptduttt,  Illig.    2.  Bipittai  Dipui,  Sohreb.;  Merivna, 
F.  Cut.,  not  JtUg. 

tf  Qrindan  umple,  root*  divided ;  legs  nearly  equaL 
8.    OtrbiUiu,   Deam.      i.  Myoxina;  Mt/oxui.  Om.     S.   Sciuriiu 
Seivropltrut.V.Cay.;  Ptenmy;i:av.;  if oeroiM,  F.Cu*.;  SriKru*, Lini 
Taiaai,  Itlig.      The  latter  genua  venr  cineel;  allied  to  Arctomina. 

Ur.    Swainwm    (' ClaoiGoation   of  Quadrupeds'}  obsarias  that  t 
Jerboas  (Diput)  are  remarkable  far  possesaiiig  the  tougest  hind  tega 
any   quadrupeds   yet  disoavered,  wbile  the  fore  legs  are  diapropt 
tionally  short;  thie  struoture  ha  remarks  ia  seen  also  in  tlie  Ksngaroc 
which  seem  to  be  T«preHnMd  in  tniniiture  by  these  little  auimEila, 
which,  "lika'Cheir  pouched  prototypea.t  iMtbo  foru  feat  only  as  orjiana 
of  real  upon  the  ground ;  for  if  they  are  rrightsued  or  wiiih  Co  proceed 
•t  a  quick  pace,  tbay  stand  upon  the  'biod  legs  only,  aod  take  prodi- 
gious leapx."     Tliat  tbe  tail  is  necssMry  fur  tbe  eltlciaut  parlormance 
of  theee  feate,  is  profrd  by  tba  fact  that  individuals  depiiT.d  of  their 
taila  wt-re  unable  to  sssuma  the  areet  positiuo  or  to  l.'sp  at  all.     The 
fore  feet  are  employed  in  oonvuyiug  food  to  the  mouth,  and  leem  to 
be  of  lictla  or  Du  use  ss  orpms  of  progre -sioo.     Those  that  we  bava 
aeeu  alive  seemed  to  u«  their  posterior  extremities  ocily  as  organs  of 
locomotion, 'auil  apiiasrad  to  walk  on  tha  toea  of  tbpse  extreuiitita. 
They  are  very  bird-lika  in  some  of  their  moTetnenta,  and  tbaraisaome- 
thing  in  their  generHl  appearauca  that  would  lead  an  imHginatire  miod 
to  tha  fancy  that  tbey  were  birds  suddeuly  transformed  to  quadrupeds 
and  were  Wdly  raoonciled   to  the  ohaoge.    Parts  of  their  internal 
■trueture,  ia  the  skeleton  particularly,  are  bird-like. 

Ur.  SviUQKiD  says,  ''The  best-known  species  {«  tha  Oerba,  or 
Egyptian  Jerboa  (Z<i}rui  S<igiaa),  in  which  country  it  is  rery  cimmon. 
It  lires  in  large  societies,  and  constructa  burroiTB  under  ground  :  it  is 
■by  and  timid,  nur  cao  it  be  k'pt  in  confinement  any  ooosiderabla 
time.  Of  four  typical  species  ain-ady  known,  three  inhabit  tba  sandy 
deserts  in  the  hrart  of  Asia,  and  tbe  shores  of  the  C-ispiao :  tha  rest 
have  been  aepanCed  as  a  aub-gsnus,  under  the  name  of  Qi-rbil  (Qtr- 
biUtu) ;  but  tbeir  di-itiootions  are  so  very  slight  tbat  we  have  not 
adopted  the  Dame,  Tlie  .genua  PedOa,  represeuted  by  tbe  Cape 
Jerboa,  olearly  belongs  to  th«  same  group.  America,  which  has  do 
Jerbosi^  nerarthalasi  prOHnts  us  with  their  prototypes  in  the  JumpinK 
Mice  of  Canada  {MrrianiM.  Ellig,)."  " 

The  Jarbosi  hare,  iti  trutli,  presented  eonsidenible  difficulties  to 
■ooiogiata,  and  the  diatinction  of  tbe  apeciea  is  often  not  clearly  made 
out  SoDOini  was  one  of  tbe  first  who  endeavoured  to  dissipate  the 
confosica  which  pnvaiW  on  the  subject  He  comes  to  the  oonclusion 
that  there  aiista  but  one  variety  of  them  in  Egypt,  where  tht-y  are 
multipliad  without  end.  "In  (act,"  eays  M,  Sunnini,  "among  all 
those  which  1  bate  observed  at  different  timos  and  in  different  places, 
I  never  remarked  the  least  dissimilitude  of  either  form  or  colour." 
His  paper,  H.  Burtbout  van  Berobem'a  letter  on  tha  true  nomancla- 
ture  of  tbe  Qerboise,  and  U.  Soonini's  reply  to  tbe  lama,  will  be  found 
in  the  '  Travels'  of  tha  latter  in  Upper  and  Lower  Ei^pt  That  Uiese 
Jerboaa  were  known  to  the  andente  i*  evident  Herodotus  (ir.  192) 
alludes  to  them  as  inhabiting  Africa.  Aristotle  ('  Hiit  Anim.,'  vi  37) 
■peaks  of  them  aa  thoae  Egvptiao  Kats  which  walk,  oo  two  feet,  because 
the  bind  feet  are  great  aod  tbe  fore  feet  imalL  They  are  noticrtl  by 
Julian  (IV.  S6),  who  quotes  Theopbtaetua     Tbe  description  of  Tbau- 

C'  rastua  (Pr.   liv.)   cannot   be   mi-.takBn,      He   saya    that  ll.eae  raie 
TO  indeed  fore  feet,  but  do  not  walk  upon  them,  aod  us?  thpm  as 
banda.    When  they  flee,  be  odds,  they  leap.    Tbey  are  dearly  the 


Sgfptii  murtt  of  Pliny,  who  says  'biptda  ambulant'  (i.  85),  «> j 
Pennant  fcivea  an  engravins;  of  a  gold  coin  with  tbe  plant  Silpkium  ^gi 
one  of  these  animals  represaoted  on  it,  and  saye  that  these  symbols 
were  need  to  denote  the  country  of  Gyrene,  where  both  were  foond. 

Una  of  tbe  brat  monographs  of  tha  genus  Jhpu  ia  that  of  H.  Lieb- 
tonstein  :  the  specie*  he  gives  are  numeroos,  and  it  may  be  dooUed 
whether  soma  of  them  ar<t  not  Tarieties.  A  rirj  elaborate  meonsr 
on  the  Jerboas  and  Uerbitlaa,  by  F.  Cnvier,  was  read  before  tbe 
Zoological  Sooiety  of  London  in  IB  JS,  and  is  publiataed,  with  beantifd 
iilastratians,  in  Uie '  TraosactioDs '  of  that  Society  (toL  ii). 


c,  i,  lecih  at  U*  ssme,  Gts 


•83  UURTD£. 

F.  Cuvier  eammencsB  tbi>  '  Hemoir '  vith  obaerring  that  hit 
attention  hud  been  pitTt[cuUrlr  directed  to  the  Rodmlia,  nitfa  >  Tiaw 
of  nrri'iDg  at  >  lutural  clauiRmtion  of  the  numerouB  apeciei  com- 
posing  that  order,  among  which  coDsiderable  confuaiou  had  hitherto 
pr«viiiled,  jiarticuUrl;  in  ths  genera  Dipat  and  Qerbiilut,  tbenlationa 
of  which  to  other  alliari  groupa  bad  been  bot  very  imperfectly  under 
stood  b;  praTioDi  writeriL  Tbe  apeeia  included  in  ths  genua  Dipvt 
had  baeD  formed  by  H.  Lichtenstein  into  three  diviaiona,  which  ars 
distingiiiahed  by  Uie  abaericB  and  number  of  rudimantar;  toes  upon 
the  biod  feeL  Id  the  firat  aection  are  placed  tho«e  with  three  ton, 
all  perfectly  formed;  in  the  second,  thoee  with  four,  one  of  which  u 
rudimcDtwy;  Mid  in  the  tiiird,  those  with  Sve,  two  of  theau  being 
rudimentary.  F.  CuTier  atktea  that  he  ia  uoicqaainted  with  the 
second  dinalon  oC  U.  Lichteoatein ;  but  in  the  eiamioation  of  the 
apeciea  belonging  to  the  firat,  ia  addiUao  to  thsabaanceof  ruditnentary 
toea,  he  fioda  that  they  are  alao  dlatinguished  from  thoae  of  the  third 
bj  the  form  of  the  teeth  and  the  oateological  characteia  of  the  he«d. 
These  points  of  difiersnce  be  conaideie  of  sufflcieot  importance  to 
justify  a  di>tinct  genua  for  the  Jerboas  with  five  toea,  adoptini;  ths 
nume  Alaclaga,  given  by  Pallaa  to  a  apecies,  as  ths  camuion  gsneria 
appellation.  F.  Cuvier  remarks  that  the  three  piiacipsl  toea  of  the 
Alactagas,  as  well  as  the  three  only  toea  of  the  JerlHiaa,  are  articulated 
to  a  aiui:ls  metatarsal  booe,  and  that  the  two  rudimentary  toes  of  the 
firat  genua  have  each  tlisir  metatarsal  bone  ;  wbenco  it  nsulla  that 
the  penultimate  segment  of  the  foot  ii  composed  of  three  botiei  in 
the  AlHiitagas,  aud  q[  one  only  in  the  Jerboia.  The  iuciaora  of  the 
Alactagaa  are  aimple,  whilat  thoie  in  the  upper  jaw  of  the  Jsrboaa  are 
divideil  ionvitudinally  by  a  furrow.  Tbe  molars  of  the  latter  genua 
ar»  complicated  in  form,  and  but  little  resemble  those  of  the  former. 
They  are  foor  in  nusiber  in  the  upper  jaw,  and  three  in  tbe  lower; 
but  the  first  it)  the  upper  la  a  amall  rudimentary  tooth,  which  probably 
disappeara  in  aged  individuals,  Afler  a  detailed  account  of  Uie  struc- 
tore  ot  the  grinding  t«tfa,  F.  Cuvier  observne  that  the  general 
structure  ol  the  head  of  the  Alactagas  and  Jsrboaa  ia  rridenUy  the 
aams,  and  ia  characteriited  by  the  large  size  nf  the  cranium,  the  ehurt- 
neas  of  the  muzzle,  and,  above  all,  by  the  magnitude  of  tbe  suborbital 
foramina.  The  cranium  oF  tha  Jerboa  is  distinguished  by  its  great 
breadth  posteriorly,  resulting  from  the  enormous  develcpment  of  the 
tympanic  bona,  which  extends  beyond  the  occipital  poateriorly  and 
laterally,  as  for  as  the  lygomatio  arch,  which  is  by  no  means  the  ease 
iu  the  Alactagas,  where  all  tbe  osseous  paila  of  tha  ear  ore  of  moderate 
dioienaiona.  Another  dilferentiil  character  between  the  two  genera 
is  presented  by  the  maidlary  arch,  which  circumacribaa  eit«rually 
the  suborbital  foramina,  and  wbich,  in  tbe  AUctigaa,  may  be  said  to 
be  linear,  presenting  a  very  limited  aurface  for  the  attachment  of 
muaclco.  He  then  notes  a  diSerence  in  tbe  cvlative  development  i  ~ 
tbe  jaws,  the  lower  being  com panuvely  much  ahorter  in  the  AUctagi 
than  in  the  Jerboas.  Having  described  a  new  apeciea  of  Alactoga, 
native  of  Barbary,  under  tbe  name  of  Alattt^a  arundmxM,  F.  Cuvii 

Erocseda  to  consider  the  characters  and  affiuitiee  of  the  genera  Qtr- 
iltut  and  Merimtt,  and  enters  into  a  critical  examination  of  all  the 
apeciea  referred  to  that  group.  To  these  he  adds  another  species,  the 
habits  ot  which  he  describea,  and  to  wbich  he  gives  the  name  of 
Ofbilhu  Surtmti.    The  apeciea  he  includes  are  : — 1 ,  Oerbillut  jBgi/p- 


iturtsni.  The  detailed  descriptiona  of  tbeae  aregiTen  tn  the  'Tranne- 
tioDi  of  the  Zoological  Society,'  in  which  will  also  be  found  F.  Cuvler'a 

views  with  regard  to  the  affinities  of  the  Ocrbillaa  and  Alaetaeas  to 
the  Jerboas,  and  which  lead  him  to  the  conclusion  that  the  Oerbillaa 
have  a,  mui^  nearer  affinity  to  the  Marida. 


,  akall,  proSle 


belo* ;  d,  I, 


General  Hardwicke  gives  the  following  interesting  account  of  hEl 
DifK*  JnditMi ;—"  These  animala  are  very  numerous  about  cultivated 
lands,  and  particularly  destructivs  to  wheat  and  barley  crops,  of 
which  they  by  up  considerable  hoarda  in  spocioua  burrows  near  the 
acenea  of  their  plunder.  They  cut  ths  oulma  of  the  ripening  com 
just  beneath  the  ears,  and  convey  them  thus  entire  to  one  common 
Bubterroneona  repository,  which  when  filled  they  carefully  close,  and 
do  not  open  for  use  till  aapplin  abroad  become  diatant  and  soonM, 


riocui,  Syn. ;  Dipvt  QerbilUii,  Steriona  gtutdrimacaialtu,  Ehrenberg. 
5,  OtrbUlut  Pyramidwa.  Svn. ;  ZJipui  Pyramidnm,  Geoff. ;  Mtriona 
roSaWai,  Rilpp.  S.  QerbiUta  pygargut,  Syn. ;  l/erinnet  Gtrbiilm, 
Riipp.  4.  Gtriiaui  Indicut.  8yn. ;  Vipia  Indicia,  Hordwicke,  fi. 
(IcrbiUvMjfnranta.Sjo.:  Mrri<netSchltgf'ii.a\Dn*.c:  Orrbillia  Afra, 
Oray.    6.  OtrbiUtu  brtrietattUUtu.    7.  Qerbiiltu  Otaria.    S,  OerbiUiu 


Gnla  of  all  kinds  i«  their  fkvourite  food ;  but  in  deranlt  of  Oia  the; 
lave  reooune  to  the  roota  of  graas  and  other  vegetables.     Abou)  the 
cloao  of  day  they  issue  from  their  burroWF,  and  trHversa  the  plaloj  * 
all  diivctions  to  a  conaidemble  distance;  they  nin  fast,  ha*:  oft* 
leap,  making  boQnda  of  four  or  five  yards  at  a  time,  iaiT;in;tlii 
eitended  in  a  hoiiaontal  direction.    U  hen  eating  tley  ait  on  ' 
hind  1^  like  a  aquiirsl,  holding  the  food  between  tl  eir  fore 


t» 


XUBIDA 


The;  tMver  ^peu  by  day,  neither  do  they  commit  depredationi  vlthin 
doon.  I  hmvfl  abterred  their  mannen  bf  night,  in  moooUght  nights, 
taking  my  itation  on  »  plun,  and  remaining  for  lome  time  with  u 
little  motion  as  pouibia  I  wai  won  eurrounded  by  hundreds  at  the 
diatance  of  a  row  mrd*;  biit  on  riling  from  my  seat  the  nhole  dis- 
appeared in  an  inetan  nnrdi  i  they  veoture  forth  againfor  tan  minntea 
after,  and  then  with  much  oaution  aad  oiNumspeotion. 


EgjfliMii  Jeiboi  IDipm  Jityptiui,  Ucmpr.  snd  Ehien.;. 

"A  tribe  of  low  Hindus,  called  KuDJen,  whose  occupation  is  hunt- 
ing, go  in  qneat  of  Ihoie  anitoals  at  proper  aeasons,  to  pluoder  that 
hoards  of  f^in ;  and  often,  within  the  space  of  tweuty  yards  square, 
find  as  much  com  in  the  ear  as  could  be  crammed  into  a  common 
busbsL  They  inhabit  dry  dtuationa,  and  are  oftea  found  at  the 
distance  of  some  niilss  out  of  the  reach  of  water  to  drink.  la  con- 
flaement  this  animal  soon  becbmes  reconciled  to  its  situation,  and 
docilej  sleeps  much  in  Uie  day,  but  when  awake  feedi  as  freely  as  by 
night.  The  Hindus  above  mt-ntioned  esteem  them  good  and  nntritioui 
food."     ('  Lino.  Trans.,'  toL  viii.) 

A  Jerbos  haa  been  discoTerad  in  Australia  by  Sir  Thorns'  HitchelL 
"  The  arid  deserts  of  Asia  and  Africa,  the  solitary  steppes  of  Southern 
Siberia,  and  the  boundless  prairies  of  America,  have  been  long  known 
to  be  inhiibited  by  numerous  Bp^oies  belonging  to  this  or  the  closely 
allied  genus  of  QerbillPS  ;  in  short,  wherever  extensive  and  open  plains 
were  found  to  eiist,  whether  in  the  Old  World  or  in  the  New,  there 
likewise  were  fouud  these  little  t«o-legged  rata,  hopping  along  or 
running  with  great  velocity  upon  their  hind  legs,  and  appesriog  as  if 
nature  hnd  expressly  intended  them  to  occupy  such  a  sitnotjon. 
Australia  aloue  was  beliared  to  for  n  an  exception  to  the  general  rile 
in  this  instaacB,  aa  in  so  Diauy  others.  Who  will  undertake  to  say 
that  the  progrveaof  diacorery  may  not  destroy  itn  anomalous  character 
in  many  othur  bstance",  aa  it  has  dona  in  this)"  ('Linn.  Trans..' 
ToL  zTiii.)  Ur,  Ogilby  has  natoad  this  «ppciea  Dipvi  Uuehiliii,  after 
its  meritoriaos  discoverer,  and  given  a  detailed   description  of  the 


Bpeciea  in  the  '  Linnesn  TransactioDS '  last  above  quoted.  The  ashnj 
was  found  on  the  reedy  plains  near  the  junction  of  the  Uurray  sod 
the  Hurrumbidgee,  on  the  northern  boundaries  of  Auat«alia  Ftlu. 
The  cut  is  taken  from  the  tigure  in  Sir  T.  Mitchell'a  acoount  of  '  T[,ib 
Expedition!  into  the  Interior  of  Sastem  Australia.'  Sir  T.  Hltctcil 
states  that  its  fore  and  bind  lags  reaambled  in  pnportioD  thoae  of  tlu 
Kangaroo  ;  and  it  used  the  Utter  by  leaping  on  its  tiiad  qnarten  c 
tbs  same  manner.  It  was  not  much  larger  than  a  common  field-DosE, 
but  the  tail  was  longer  in  proportion  eventban  that  of  a  Kanganx^  asd 
terminated  in  a  hai^  brush  about  two  inches  long. 

Mr.  Ogilby  has  cbarscteriaed  another  new  geaos  <if  Aoattibi 
Rodents,  which  ha  thinks  most  probably  belongs  to  the  extonaive  sail 
complicated  family  of  tba  Murida.  In  some  of  the  cbaradcn  tts 
genus  very  much  reiemblas  the  Campagnols  {Anteola)  and  OarbiliB 
{Mtrienet),  to  the  Utter  of  which  genera  Hr.  Ogilby  eays  that  Cbaalam 
is  mora  particalarly  related  by  the  length  and  development  of  tbt 
posterior  members. 

MtrioMt  (lUiger  and  F.  Cuvier). — Differing  fhiln  the  other  Bib 
with  long  feet  in  the  form  of  its  molars,  which  are  eompoaita. 


Dental  Formula  :—Incison,-;  Hokrs, 


Teeth  or  MttioHt.    F.  CD*ier, 

if,  LabradorUu,  the  Labrador  Jumping  House.  It  has  the  bick 
and  upper  parte  uf  the  head  dark  liver-brawn  mixed  with  brownie 
yellow  ;  sides  brawnish -fellow  slightly  sprinkled  with  black  :  m-rgiii 
of  Uie  mouth,  chin,  throat,  and  all  the  lowrr  parts  of  the  body  iihits; 
yellowish -brown  of  the  sides  joinine  the  white  of  the  belly  by  s 
straight  line  extending  between  the  fore  and  hind  eztremitiea.  Fcr 
not  Bo  long  or  so  fine  as  Chat  of  the  common  or  meadow  mice.  Tutal 
tengih  9  inches  9  liu-'s,  of  which  the  tail  measures  S  inchea  3  liocsi 
this  last  tapers  slightly,  is  aoaly,  and  thinly  set  with  short  haiis. 


Labrador  Jtunpint  Uodm  (JTirigMi  Latradtrim}' 


Sir  John  Richudion,  ftvm  whow  'Fauiu  Bomli-Ataeric*Qa'  the 
abovs  deBoriptian  is  abridged,  aUtw  that  in  tome  apecimeiu  the 
j'ellowi»b-browa  colour  occupisB  u  much  spsae  u  tha  darker  colaui 
of  the  b&ck ;  in  otberB  the  Jntter  eDcnnchea  lo  much  on  tbe  siHea  u 
to  leava  merrl;  a  narrow  yellowish  line  nsit  tha  white;  whilat  in 
autumn  spocimeDa,  where  tbo  animal  haa  juat  acquired  a  naw  coat  of 
fur.  ths  dark  colour  of  the  bw;k  adjoini  tha  white  of  tha  bellj. 

Thii  appfara  to  be  the  Liibrad.pr  Rat  of  Pennant ;  GtrbUlui  Hud- 
toniut  of  KHfinetque-SmaltE ;  Mat  Labrudoritu  of  Sabtue ;  Gerbillut 
iMbiiidaritu  of  B'irlaD;  L''brad>ir  Juiuping  MouM  of  Oodmaai  and 
Katie  (the  leaper)  uf  ths  Cbepawjaa  Indians. 

Sir  John  Richardson  remarka  that  Pennant,  in  his  '  Arctic  Zoolo~y,' 
fir't  iieocribed  a  upeciuien  uf  Cbia  animal,  rant  fram  Uudsan's  Ri;  bj 
Mr.  Qraham,  to  the  niuaeum  oF  tbe  Riijal  Societ;.  Afterwards,  in 
tbe  third  edition  of  his  '  Historj  of  Quadruped  a,'  he  is  inclined  to  j 
coneidar  it  as  iilantii.-ul  with  the  Mtu  loagipa  of  PiillaB  (tha  D^na 
tntridianiLt  of  GniFliii),  an  inhabitiuit  of  tha  warm  sandy  deserts 
bonletiug  on  tbe  Ciispian  Sra.  Thia  opinion,  wbich,  in  the  opinion  of  | 
!Jir  Jolin,  can  >cui;aly  be  correct,  was,  he  saj-s,  formed  from  an 
imperfect  inapection  of  the  Uudaon's  Bay  npacimeo  whilst  it  was 
suspended  in  spirits,  an'i  is  opposed  by  differences  in  colour  and  other 
cbaractrra  which  he  himself  points  out  From  Penuaot's  time  uutil 
Hr.  Sabine  described  an  individual  brought  from  Cumberland  House, 
OQ  Captain  Frauklio'a  Bnt  journey,  the  Labrador  Jumping  Mouse 
does  not,  continues  Sir  -lubn  KichartlMn.  appear  lo  hare  attractert  tba 
notice  of  niiturali»t«.  Ptniiant,  ho  observes,  uieutious  a  yellow  lateral 
line  in  his  sj>  clmen,  wbich  did  not  ei]at  in  ths  oua  Mr.  Sabiue 
dT-ecribed,  but  tliia  di&eieuce  Sir  John  Richnrd-on  attri>>utei  aoM>'  to 
tbe  smsun  in  wh:ch  they  "cre  prociiiiKl.  Mr.  Sabine's  apeciman,  he 
rvmsrka,  was  mutilated  in  tbe  tail,  an  BCcidett  very  common  to  iho 
whole  Timily  of  Kata;  and  Pennant,  under  the  name  of  Canada 
Jerboid  Rat,  and  (kilouel  Daviaa.  under  that  of  Dipm  CaiiadentU, 
describe  nnother  Jumping  Mouse,  which  aeains  to  differ  from  thia  in 
baviog  ears  shorter  than  ths  fur,  but  in  other  rsspecta  to  be  verj 

Fudenns  of  Dr.  (3admai 


a  a. 


(Do.m.), 


a  larf:er  ean  than  the  Canada  Rat  of  Pennant,  i 
■pecimi^D  in  tbe  FbiladFtphia  Huaeum,  described  by  Dr.  Harlan  under 
tbe  name  of  0.  CattudmtU,  appears  to  bv  rntirely  Bimilnr  lo  the 
Labrador  specias,  Sir  John  Kicbardaon  concludes  by  remaining  that 
it  IB  evi  lent  that  the  Jumping  Mice  inhabiting  diSerent  districts  of 
America  require  to  be  oompared  with  each  other  before  the  true 
number  of  speoiei  and  their  geographical  distribution  oan  be  aacer- 

It  ia  common  in  tbe  Fur  Countries  as  tar  north  as  Qntt  Slave 
Lake,  and  psrhapB  farther ;  but  Sir  John  Riobardson  was  not  able  to 
gaii^  any  previae  uiformalion  respecting  its  habits. 

Pedtta  (Illigei ;  Htiamyt,  P.  Cuvier).— Head  large,  flattiah ;  miuxle 
thick ;  ears  long.  Anterior  eitremitios  with  five  toes  armad  with 
very  long  dawa;  ponterior  extremitias  Yet7  long,  4-toed.  Tail  long 
and  very  biuhy.    Four  pectoral  mamma.    Uolan  simple,  irith  two 


Dental  Formnla  :- 


;  MoUw,  - 


=i20. 


Teelh  of  {Btlamfi)  P^la. 

P.  Oopensw,  the  Grand  Oflrbo  of  Allamand;  Spting-Has,  or  Jumping 
Hare  of  tha  Dutch ,  and  Aerdmanuetja  of  tbe  Hottentots.  It  is  the 
Diptu  Cafrr  of  Zimmerman,  Sehreber,  and  Omelin.  It  ia  of  a  bright 
yellowish -tawDj  colour  above,  vansd  irith  blackish ;  white  below, 
with  a  line  of  tha  same  colour  in  the  fold  of  the  groins.  Legs  brawn. 
Tail  reddish  aboTe  at  its  origii),  gnijr  below,  and  black  at  the  tip. 


Jumping  Hare  (Ftittt  CivHuii). 

It  is  a  native  of  the  Cape  of  Oood  Hope,  where  it  sleeps  during  the 
day,  going  Forth  by  night,  and  leaping  twenty  or  thirty  feat  at  a  bound. 
It  aata  sitting  nearly  upright,  with  tbe  hind  legs  extended  horiiontallj, 
and  uBim{  the  email  fore  feet  to  bring  tbe  food  to  its  mouth.  It  is  a 
very  strong  animal,  and  with  these  aame  fore  feet,  which  are  admirably 
formed  for  digginir,  burrows  so  expeditiously  as  quickly  to  hide  itself. 
It  sleeps  in  a  sittins  position,  placing  tbe  bead  between  tbe  legs,  and 
holding  its  ears  over  iU  eyas  with  its  Fore  legs. 

Tail  moderkte  or  short.    Sand  sod  Hole  RaU.    Poaehed. 

Tbe  genera  Saccophorat,  Kuhl;  Ptemtattoma,  Saj;  Gtonys  and 
Diploiloma,  RaSnesqua ;  .^icomya,  Idobtenstein ;  and  Saeemayi,  F, 
Cuvier,  are  given  by  Dr.  Fischer  aa  synonymous;  and  indeed  tha 
distinctions,  eioept  perhaps  in  tbe  case  of  Otomyi  and  /KploslaiMi,  do 
not  appear  to  be  sufficiently  marked  to  warrant  their  separation. 

Sir  John  Richardson  remarks  that  U.  Raflnesque-Smalti,  in  1S17, 
founded  bis  genus  Qeomyt  on  the  Hamster  of  OeoF)^  (Qeoinyi  pintlii), 
described  by  Mitchell,  Anderson,  Meares,  and  others  ;  and  referred  to 
it,  as  a  second  species,  the  Canada  Pouched  Rat  <ifM  buriariut  of 
Shaw).  Under  another  genua,  J>iJ>Io•CoB»<^  he  arranged  soma  Louisiana 
or  Uisaonri  animals,  known  to  tbe  Canadian  Toyagera  by  the  appellatioa 
of  (^uffrea,  and  remarkable  for  their  large  oheek-poucbes,  which  open 
forwards  exterior  to  the  mouth  and  indgor:<,  to  wbich  they  form  a 
kind  of  bood.  These  two  genera,  ha  observes,  have  been  adopted  bj 
few  naturalists ;  and  the  American  systematic  writers  have  eithrr  over- 
looked M.  Rafin^'sque's  species  entirely,  or  referred  them  all  to  M.  bur- 
nirtu.  In  tha  latter  oase.  Sir  John  says,  they  are  ondoubteJly  wrong; 
for  there  are  at  least  six  or  seven  distinct  spedrs  belonging  to  one  or 
other  of  these  genera  which  inhabit  America,  and  be  thinks  that  both 
Oeomyi  and  i>ij>/Oftoina  will  eveotually  prove  to  be  good  genera;  tba 
Sand-Rata  belonging  to  the  former  having  cheek-pouohea  which  ar* 
filled  &om  within  the  mouth,  and  the  Qauffi«s,  or  Camas-Rata,  of  tha 
latter  genua,  having  their  cheak-poucbea  exterior  to  ths  mouth,  and 
entirely  unoonnected  with  its  cavity.  Sir  John  Richardson  had  no 
opportunity  of  examining  Aomjis  jnnef ii,  ths  t jpa  of  tbe  genua,  but 
be  bad  inspected  an  undesaribedspeciesframCada!daguios,and  another 
{Otonyt  OHiglatii)  ih>m  ths  banks  of  the  Columbia ,  from  these  two 
Sir  John  Kiohardson's  oharacters  of  the  genua  were  drawn  up.  With 
regard  to  the  Canada  Ponohed-Hat,  great  doubt,  be  observes,  etiU 
exists  as  to  whether  it  belongs  proparly  to  Grmrayt  or  to  DiplMoma, 
Judging  from  the  description  of  Dr.  Shaw  and  the  figure  in  '  Linn. 
Trans.'  (voL  v.  pL  8),  Sir  John  Richardson  has  little  doubt  of  the 
cheek-pouches  opening  into  the  mouth,  and  of  their  being  preciselj 
similar  in  form  and  funotiona  to  the  cheek-pouches  of  Uis  Sand-Rsta ; 
but  he  states  that  he  was  told,  on  good  aulbority,  that  the  identical 
specimen  described  by  Sbaw  (which  at  the  aols  of  Bullock's  museum 
passed  mto  the  hands  of  H.  Temminok),  is  in  fact  sunilat  to  tba 
Oauf^«a  in  having  cheek-pouches  that  open  exteriorly,  and  that  eoose- 
qoeotl;  Major  Daries'a  dnwing  represented  them  in  an  unnatural  jnd 
inverted  position.  Mr.  Say  gives  the  characters  ot  a  Missouri  Oauffr- 
with  abeek-pottchea  opening  exteriorly,  and  he  identifies  his  specime 


MURID* 


with  U.  hurtaritu.  Thv  Muns  loalogiit  mlludvi  to  the  Ocorffift  HuDitar 
u  brlanging  to  tbs  t^aa  gcDui,  wiUiout  giving  uiy  furtber  kccouat 
oF  iU  ehanatera  th&a  TQ«r«Tj  quotjog  Dr.  Rorton's  remiirk  of  its  being 
onlj  hkir  the  lize  of  the  Mi»oari  one.  Bii  Kcoount  of  the  dentition 
of  tlie  Hinouri  OKiiffre,  oburru  Sir  John  Richudson  in  ooncluaioa, 
corretpondi,  u  far  la  it  goe*,  ptettj  closely  with  that  of  the  Columbia 
Oama/t.  Dr.  Hiirlui  and  Dr.  Qodioaa  nFer  tho  Qeorgia,  Canada,  and 
HiMnuri  animals  to  one  speoin.     ('  Fauna  Boranli-AmBricaaa.') 

The  follQiring  is  the  dental  formula  of  Geomsit  girsn  by  Sir  John 
Siohirdtoa : — 

IndiorB,  - ;  CanioM,    — - ;  Orioden,  - — -  =,  jo^ 


Uctb,  tnimiliml ;  Q,  Anl  upper  griDder,  m 

Tlu  dantal  forniuU  of  H.  F.  CuTier'a  genus  Saeeomgt  is : — 

Incisora,?;    Molani,  lui  =  20 i 
^  2  '  ^  J—* 

and  the  following  cnt  ia  taken  from  tiu  figure  of  the  dentition 


KTminM.  K 

claws  of  the  fore  feet  Tery  Largs  and  fnrmed  for  bDironini.'  {tu 

bariariu,  'Linn.  Trann.,'  vol.  t.  p.  227,  pL  8.> 

"This,  which  ia  a  spscies  but  lately  discovervd,  leaias  to  Icib* 
most  remarkable  of  alt  the  pouched  rata  far  the  proportinr^iii^ .' 
the  reoeptaclea.  It  is  a  natirg  of  Cauado,  and  t)ie  Indiri.lust  Ui 
figured  waa  taken  by  eome  Indiana  in 'the  year  1798,  aud  aiL-mrfi 

E relented  to  the  lady  of  GoTemor  Preacot.  It  ia  about  thettui!, 
rown  or  ftorwaj  rat,  aud  ia  of  a  pale  grayiah-browa  ooioaT.nti^ 
lighter  beneath  :  the  length  to  the  tail  ia  al>oiit  oine  inchea,  mi  itc 
of  the  tail,  T?hich  ia  but  sligbtly  covered  with  bairs,  about  two  isAt 
the  lege  are  ahort ;  the  fore  feetatrODg,  and  nell  adaptel  forboTTin^- 
in  the  ground,  bariog  Gie  claws,  ofichich  the  thma  middle  oMS  in  let 
large  and  long;  the  interior  much  smaller,  and  the  exterior  vnjioiL 
with  a  large  tubercle  or  elbow  beneath  it.  Tlie  claweon  th(hiDd!-t', 
are  comparatiTelyveryaniall,  but  the  two  middle  are  larg^thsotb^ in. 

particularly  the  lower  pair,  which  are  much  long- r  than  the  u^: 
the  ears  are  very  small  This  special  ia  described  in  the  itb  t„L  i 
the  'Trana  of  Lino.  Sot,'  but  I  must  observe,  that,  by  some  ort 
sight  in  the  conduct  of  the  Sgiire  there  given,  the  class  oa  tbt  !on 
frat  are  represented  as  only  three  in  cumber,  and  are  sonienbi'  It 
long,  weak,  and  curved ;  the  engraving  in  tho  present  pUte  it  i  m  r? 
faithful  representation,  and  it  accumpanied  by  an  outline  of  tbi  fiei^ 
in  its  nat\iral  tiis,  aa  Tiewed  iu  front,  in  order  to  show  the  tiMh  ic! 
cheek-poiichee.  The  manera  of  thia  spaciea  are  at  present  unki<>': 
but  it  may  bo  concluded  that  it  Inja  in  a  stock  of  prori«ioin,iiv^ 
for  autumnal  or  winter  food.  The  pouches  of  tho  individual  ii-«"J-5 
above  deacribed,  when  first  brouglit  to  Governor  Prescot.  wen  ilr. 
with  a  kind  of  earthy  substance  ;  it  is  therefore  not  imprabahli  iic 
the  Indiana  who  caiigbt  the  animal  might  have  stuffed  them  tliiu.  i: 
order  to  preserve  them  in  their  utmost  extent." 


Ttelb  cl  3aiizmjfi,  d 


uged.    T.  CDvier. 


Id  Sir  John  Bichardson'a  Oaiatyi  Douglaiii  the  length  of  tka  Ihu 
and  body  wsa  6  inches  6  linen;  and  that  of  the  tail  (vertebra)  t  inebi 
10  lines.  Cheek.pouchea  large,  much  resenitling  the  thumb  aft  iKif'' 
glove  in  farm  and  site,  and  banging  down  by  the  aides  of  tb< ' 
The  apecimen  was  a  femste,  and  was  taken  in  her  neat  willi 
young  ones,  near  the  mouth  of  theCoIumiiia,by  Hr.  Douglaa  ^ 
it  came  into  the  hands  of  Sir  John  Richardaon  the  fur  had  m"^! 
fallen  off,  but  the  epeolmen  was  in  other  reepeeb  perfect,  ind  >bu 
waa  wanting  to  the  deacription  was  anppliad  from  Dniiglv't  tV- 
The  state  of  DssiGcatioD  of  the  skull  showed  the  animal  to  be  u  "'iJ 
one^  Douglas  informed  Sir  John  Richardson  that  the  outside  c!  Hn 
pouches  wsa  cold  to  the  touch,  even  when  the  animal  wai  sJit.  ■''- 
that  on  the  inaide  they  were  lined  with  amall  orbicular  ind^intt'^ 
glands,  more  Dumeroas  near  the  opeoing  into  the  [nonth.  Vba  fc 
tbe  pouches  had  an  oblong  form,  and  when  empty  they  were  cum 
gated  or  retracted  to  one-third  of  their  lengith  ;  but  it  ia  added.  ^ 
are  never  inverted  ao  aa  to  produce  the  hood  like  form  of  the  pouc^ 
of  a  DipUtlotia.  when  in  the  act  of  emptying  iia  pouches  the  uicb 
aiu  on  ile  hama  like  a  murmot  or  aqnitrel,  and  equeaiee  hii«^ 
nst  the  breast  with  hia  chin  and  fore  paws.  {'Fauna  EomJr 
Americana.') 

Sir  John  Richardson  states  that  these  littje  sand mla  are  Dunxn^ 
in  the  neighbourhood  of  Fort  Vancouver,  whem  they  intisl^t  'bl 
dedivitiet  of  low  hilla,  and  burrow  in  the  sand;  soil.    Tbey  fsM  '' 


I,  kud  aotDmit  gmtt  Imtoo  L 


scorns  DQti  {Gdryhit  ivttrMm), 

tbe  potato-fielda  a^jcdniag  tua  fort,  not  ooly  b^  darouriiig  th«  pota- 
toes on  the  spot,  iui  b;  canyiog  off  large  quaDtittet  of  tbtaa  in  thoir 


piemtd  diwB,    Tul  tctj  smtll,  tad  ooDOMkled  b;  l^a  for.    Fint  molar 
in  upper  jair  irnaU,  ojliiidrical,  and  pointed,  placcid  within  the  anterior 
comer  of  the  aeoond  one,  and  eiiEting  In  the  adult- 
Dental  Formula  : — Inciion,  —  j   Molan. ■=  32. 

A.  Ujieriaa,  Hud  large ;  noaa  Ihick  and  obtuae,  covered  with  a 
dense  coat  of  abort  lot ;  e;s  very  email ;  ear  reeemblmg  the  htuoan 
in  form.  Body  ehort,  thick,  and  rabbit-like.  Legs  very  short,  and 
»)Tered  down  to  tho  wrUts  and  haeis  with  fur  aimilai  to  that  on  the 
body;  a  little  oboye  the  wriat-joint,  on  the  inner  aide,  ia  a  imall  tuft 
of  Btiff  white  hain.  Fur  like  that  of  a  rabbit  out  of  Mason,  ambei 
and  cbeatout-bronn  above;  grayish  or  doTe-brown  beneath;  lipa 
whitisb ;  a  rather  large  spot  of  pure  white  on  the  tbniat ;  some  white 
hairs  diapened  through  t^e  fur.  Tail  slender,  cjlindrioal,  hardly  half 
an  inch  long. 


Bkull,  TMrtl,  and  Pawa  of  Aploiimlia 

1.  anlerioi  bnlf  of  lbs  ikoll,  wHb  tower  Jsw,  profile ;  S,  anterior  half  of  iknll, 
B«afroml«1n«;  3,  Iha  laoa  Ken  from  ibote  ;  4.  lower  Jaw,  «iUi  riflit  oon- 
iIjId  bTOken,  teen  from  iboTe ;  i,  upper  molar  toolb ;  S,  J,  fore  feet,  oppti 
aurface;  B,  Kle  of  hind  loot. 

Hir  John  lUchardaon  giTsi  the  following  as  the  synonyms  of  tbli 
.nim.l :— Sewellel,  Lewis  and  Clark ;  Anumj/x  (I)  ri^fa,  RaflnowiuB 
Smalts,  Desm.;  Aretomyt  ntfa,  Harlan;  Harmot,  No.  17,  Hndsonr 

MAX.  am.  Div.  Toi.  m. 


Ly  Uluenm;  andhesayathatamongatUi.Douglaa'sspeoimeniUier*    < 

la  a  youne  one,  wiUi  more  white  faain  intenperaed  through  iU  fur, 

d  some  diueiencea  in  the  form  of  its  aknll,  idiich  seem  to  point  It 

t  M  a  aacond  apeciea,  bnt  the  specimen  was  not  ■ofSdeatly  perfect 
enable  Sir  John  Richardson  to  give  ita  cbaracteri  aa  a  diatinot 
Bpeelea,  though  he  hsa  little  doubt  of  ita  being  so.  Sir  John  odda, 
Uiat  aince  the  account  of  the  genus  was  published  in  the  '  Zoologjoal 
Journal'  (voL  Ir.),  Mr.  Douglas  had  placed  in  his  hands  an  Inditii 
blanlwt,  or  robe,  formed  by  sewing  the  skina  of  tbe  Sewellel  together. 
The  robe  contained  27  skina,  which  had  been  aelected  when  the  for 

a  in  prime  order.  In  all  of  them  the  long  bain  were  ao  numerous  as 
—  hide  Ibe  wool  or  down  at  their  roota,  and  their  pointa  had  a  Tatj 
high  lastre.  Tbe  general  colour  of  the  surface  of  the  fur  was  between 
eheetnut  and  umb^-hrown,  li^lar,  and  with  more  luatre  on  the  sides. 

me  of  the  skina  which  were  in  the  beet  order  had  the  long  hairs 
the  back  of  the  head  nnd  between  the  shoulders  almost  btadi.  Sir 
John  observes  further,  that  it  ia  probable  that  there  were  the  atins  of 
two  spedes  of  Sewellela  in  the  robe,  and  that  one  of  tbem  wanta  tbe 
white  mark  on  the  throat.  The  down  of  all  the  skins  of  the  robe  had 
a  shining  blackish-grav  colour. 

Tbeae  aDJmals  live  m  email  aodeties,  in  burrows,  and  feed  on  veget- 
able Bubatancea.  They  inhabit  the  neighbourhood  of  the  Columbia 
Biver,  Bod  are  moat  abundant  near  the  great  falls  and  rapid& 

Dr.  Gray  makes  tho  Atpaktcidte  tbe  Ijftli  family  of  the  Gliru,  with 
the  followicg  cbaraoter : — 

Cutting  teeth  tna  in  each  jaw,  lower  diiacl.  or  awlahaped,  often 
very  much  exposed ;  grinders  compound  or  simple;  rarely  rootleaa ; 
eara  and  oyea  often  lery  «mall.  sometimei  hid  ;  cUviclea  strong ;  Lmba 
proportionate ;  tail  none,  or  hairy,  cylindrical ;  fur  veij  sofL  He  thoa 
Bubdividea  it  into  five  sub-families. 

+  1.  AarALAOiMA. — Oiyettnu,  F.  Cuv.;  Bathytrgtu,  HL;  Aipalax, 
Oliv. 

2.  Lbukuia  (Zcmmtiu)  X).~-Arneota,  Iiaoep. ;  S^madon,  Say. ;  Ifto- 
ioma,  Ss;.;  Lemwu  (Laiuaiu1\  Linn. 

++  3.  CwoFBHi.— f>i'oa(«*,  Lacep. 

i,  pBBtroosTOinifA. — pMudotiwia,  Saj,;  IHplo*loma  and  Geomgt, 

5.  AwROicraa. — Aretomst,  OmeL ;  Spermop^ut,  F.  Cut. 
Dr.  Fischer  thinks  that  Cretzebmar's  genus  P»anHm«ayi  ihould  be 
acod  before  Aspaiax.  (See  Riippel, '  ZooL  AtL')  /'tannonyl  nbtttu, 
1  which  the  genus  ia  founded,  Uvea  grcgerioiuly  iu  tbe  aaody  deserts 
of  ideiandiia,  forming  multifarious  burrows,  and  is  a  nocturnal  and 
root-eating  animal,  vritbout  cheek-poucbea. 

Atpalax  (Oliv.  and  others ;  Spidax,  Qiild.,  111.,  and  otberst. — Huzale 
obtosq.  Eyes  rudimentary,  and  bidden  under  tbe  skiu.  Ears  null, 
or  mere  obiwlete  maigina  of  the  auditory  passage.  Body  thick  and 
cylindricaL  Feet  abort,  pentadactyle,  with  faloular  clawa,  proper  for 
digging.    Tail  null  or  very  short.    Molars  aimpla. 

Dental  Formula  :—Inoiaor«,^;   Molan,   ?Z:?  =  1B. 
2  3—3 

A.  Igpilnt. — This  apedea  appeora  to  be  tbe  Spalox  fjipUui  of  Illiger; 
Aipalan  (ypAIsi  of  Deamnreat ;  3ftu  tgphltu  of  Pallas  and  othen; 
Jfamota  tgphiiu  of  Blumenbach ;  Otorychiu  lyphlut  of  Leson ;  tbe 
Zenmi  of  HzacaynslCi ;  tbe  Slepez  of  Qmplin ;  the  Podoliab  Humot 
of  Pennant ;  and  the  Blind  Rat  of  Shaw. 


Podolian  ILirmot  [Aipaha  li^iha). 


Description.— The  bead 
the  rodimentaiT  eyea,  wb 
beneath  the  skin ;  no  ezte 


s  broader  thoa  tbe  body,  i 

::b,  no  bigger  than  poppy-eeeds,  are  hid 

0*1  etn ;  end  of  the  nose  oovered  with  a 


M3  icmtiDA 

tUok  iUd,  oetttOa  rerj  rMnota,  ud  pUoed  below ;  limb*  vei7  ■liort* 
toe*  Mpanted,  aioapt  ■  thin  mambnne  kt  tha  ban,  oUwi  ibott ;  hair 
or  for  iliort,  Uiiek,  uid  nrj  *aR,  dusky  Kt  tba  bottom  and  (noaraoaB 
mj  at  the  lip,  ■pa«a  aboat  tha  now  and  abore  tha  mouth  whita. 
Length  batwecD  T  and  S  inohea. 

Tbii  li  nppoawl  by  loma  to  be  tha  'Arwilia(  of  Arutotla  ('  Hilt. 
Anim.,'  i.  B  and  It.  S).    It  ia  evident,  Inm  both  tha  pam^ea  qnoted, 


aaoond  ipadai  of  Hole  (Tnlpa),  now  named  lUpo  taxa,  whioh    _ 

Eoropa,  and  In  which  the  eyeltda  are  olosad,  whilit  In  the  common 
■peeiei  the;  are  opeti. 

Thli  apedea,  whioh  the  Bnsaiana  name  EQapai,  or  the  Blind,  and  the 
CnwaiAi  Sfeehor  Nomon,  li^iiiirjiag  the  aama  daTsct,  boirowa  ezten- 
dnly  baoaath  tha  torT,  dniiBg  at  interrala  lateral  puaagea  in  ita 
■eardi  for  roota,  partienlarlf  that  of  the  bolboua  Chanphyllvm. 
Opanlngi  to  tha  ■uiboe  ocxnir  at  diatancea  of  lome  jardi  from  aaoh 
othar,  and  there  tha  earth  ia  railed  into  hlUooka,  aometimea  of  two 
Tarda  in  oiicamferanoa,  and  of  omiaiderable  hdght.  It  worka  atontl; 
and  i«pidlf,  and  on  tha  approach  of  an  enemT  fnatantl;  digs  a  peipan- 
dlonlar  borrow.  Though  it  cannot  laa,  it  lifta  ita  head  in  a  menacing 
ftltJtnde  toward*  ita  aaaailant,  and  when  Irritated  tnorta  and  gnaahei 
l(t  teeth,  but  emita  no  cry :  ita  bite  ia  Ter;  aereTe.  In  the  moiniDg  it 
ofUu  gaits  ita  hole,  and  during  the  isaaoD  of  loTe  baaka  in  the  lun 
with  the  female.  It  ia  worthy  of  notice  that  there  riuu  •  aaparatition 
in  the  Ukraine  that  the  band  which  haa  luffocated  one  of  tbeae  animaln 
i*  gifted  with  the  virtue  of  curing  acrofula,  or  the  King**  Bnl  (a*  it  la 
atiU  called),  in  the  aame  way  ttut  it  wai  foppoaed  to  Taniah  before 
the  royal  touch  of  the  Stuarts  in  thii  oountry. 

It  i*  found  In  the  soupiam  parti  of  Kusaia,  from  Poland  to  tha 
Vo1p,batBOt  to  the  out  of  that  river;  itii  oommonfrom  the  Sjaran 
to  the  Sarp^  aad  heqneat  along  the  Don,  aren  to  its  orifpn,  and  about 
Uu  town  of  Bceak,  bnt  not  in  &a  aandy  parti. 

Satkfer^ut,  SmiU  (Ortrdenu,  F.  Cuv.}.~-H.  F.  CuTiet  aMlgtn  to 
Bmkyvgiu  only  three  molan  in  each  jaw;  whilst  to  OryMnu  ho 
asngns  four. 

"Oa  Dental  Formula  of  the  finl^  aeoording 

would  be  :— iDoisM*^  |;    Molan,  ^ 
Inoi*oti,|;  Holar^  ^  =  20. 


and   of  tlie  aaoond, 


/:^ 


Ttcth  of  OrfttKvi,    7.  CCTler. 

Dr.  Kaoher  quotes  Frofeesor  Kaup  for  the  opinion  that  the  Balhyery\u 
Ooftnii  of  Branti  (Cwa  Bst  of  Shaw  and  Fannant)  and  Batkyirgta 
maritiimnu  of  Branta  (Coast  Kat  of  Shaw,  Orycterttf  mwitiamt  of  F. 
CnTier)  are  identical,  the  former  badng  the  animal  in  a  oompantiiely 
aaily  atage  of  life.  The  latter  ia  the  Zand  Holl  of  the  Ihiteh  and 
Eanw-Howb*  of  the  Hottentots :  It  la  of  a  reddiib-Bray  or  aih.<iolour 
aboTB,  and  boMy  beneath.  Length  from  tip  of  mniiTe  to  origin  of  tail, 
1  foot  1 4  inoh ;  of  tail  without  Uie  hair,  1  moh  I  line ;  of  the  pemdl  of' 
hain,  10  line*.    There  ia  a  variety  all  white. 


and  his  foot  often  tubk 
ia  very  nnplMuant, 


into  their  galleriaa  :  for  this  rt 


Rat  (Orynhnu  wtaritinxa). 
The  following  genera   are  placed  by  Ur.  Swunson  among  lb 
Squinels,  snd,  indeed,  there  is  much  about  them  to  indioata  ■  am 
^>prDaoh  to  that  bmily  of  Kodant^ 

Xot  Poached, 
Jrctonyt  (Ometin), — Head  and  eyas  large ;  eanahorti  bodjitoiil; 
fare  feet  with  four  toes  and  an  obsolete  thumb,  hind  feet  £T»Uti 
Tail  short.    Upper  aurfaoe  of  molars  ildged  and  tuberculous. 

Dental  Formula  :— InalfOti,  - ;  Uolara,   -^-  =  SS. 

A.  Manuta,  Sehrah,  and  A.  Emfttra,  SohtebL  may  be  grrfs  u 
examples  ;  the  Utter  of  the  American  If  armot*. 

i.  Jfonaolo.  ThEs  la  the  Jf«u  Jtpiniuof  Qesner  and  otheni  JTv 
Mamata  of  Linnsgui  and  others;  fflit  Jfarmsta  ^  Klein ;  JfaraM 
Al^ima  of  Blnmeobach ;  Marmotte  of  Bufibn ;  Harmdtbisr  of  £ruHi 
aod  of  Heyer ;  and  Alpenmnrmelthier  of  Schnnk. 

The  cheeks  are  laige;  ears  lonnd  and  abort,  hid  in  thefor;  bdj 
stout  i  head  and  upper  parts  browniah-ash  mingled  with  tawnj ;  bp 
aod  under  parte  leddidi;  tail  rather  full;  length  from  ncasto  U, 
about  16  inohes ;  of  the  tail,  6  inches. 

This  well-known  ■pedea  is  found  in  the  Alps  and  Fyrtoeas,  na.  t 
is  said,  on  the  aummits  of  those  mountain  chains.  They  Uts  id  littli 
BooieUes,  feeding  on  roots  and  *egetablM,  and  oooaatonallj  on  iiMcU. 
Their  boles  are  formed  in  the  ground,  generally  with  thne  dwalm 
in  the  shape  of  a  T,  with  two  entrances.    These  aputmenla  sieHB 


to  dose  away  the  inolement  months,  till  the  warm  Itiiu  and  sbnen 
of  April  arouse  them  bom  their  torpidity  to  partake  of  Ihs  loweel 
vi^tatioa  From  five  to  a  dosen  are  said  to  be  lodsed  ia  s  ehual'' 
They  lift  their  food  to  thwr  mouths  with  their  fore  feet,  eat  it  BHii^ 
and  will  walk  on  their  hind  feet.  When  on  tbeir  feed  a  asntiiid  h 
placed  to  watch,  and  on  the  approach  of  dsngw  his  whistis  iAn 
them  instantly  to  their  subtenmnean  retnatAi  They  ais  pluU 
oreatures,  but  when  angiy  or  before  a  storm  pieroe  the  ear  wilane' 
shrill  whistle.  Though  they  soon  become  tame,  and  will  est  ilwK 
anything,  they  bite  veiy  bird  when  offinided.  Uilk  pissso  i^ 
greatly,  and  they  lap  it  with  aatisfactoiy  mnrmurm.  Tbej  bKosi 
at,  and  are  aometimea  eaten ;  but  they  are  taken  tn  the  Savsjsnli  nd 
othera  principally  that  they  may  be  eibibited  bj  thoa*  itineranti,  Tbi 
number  of  young  at  a  birth  is  geaeiaUy  three  or  tour. 


A,  Atpefra  ii  tlie  Qoebao  Harmot  of  Petmuit  ind  Qodman ;  tlia 
Common  Hu-mot  of  Lanesdorff;  tha  Thiok-Wood  Bidgn  at  tha 
Hudion'i  Bkj  reudeota ;  Uis  Sifflrar  of  the  Frenoli  Caoaduum^  who 
'-  ■*- "e  othar  ipedei  of  Harmot  and  to  tha 


Baidmr;  Tarbaganof  thaSiUBannndeiitionKodiak(t);  Waanoakof 
lh«  Cnea  ;  Kath-hiUo-Eooaj  of  tlia  ChapowTani ;  Mut  Smjutra  of 
PalUa ;  AnMnyi  Atpdro  of  SaUns  and  othni.    It  U  hoary  atovi^ 


b«a«Bthi  head  and  faat  b 


•  whitith;  «an  a^ 


i  and  bodj,  &<mi  IT  to  2 


Qntbao  Manaot  (Jnf»i)Fj  EmpilrB). 


tivM-ddta.    Tha  Ii 


.     .  Ja  buahaa  and  treaa, 

piobablf  in  aaaioli  of  bnda  and  otiiar  ngatabls  prodnotioni^  on  Wbiah 
it  foada.  Hr.  Dmmmond  killad  two,  on*  on  aome  low  boaliai,  aod 
tho  othar  on  tho  bnuioh  of  a  tna.  Aoaording  to  Hr,  Qnham  It 
bnnowa  porpendioolarlj,  aaladUng  drj  apota  at  aome  diatanoe  from 
■  i  fMdilK  on  tha  ooacaa  gnaa  which  it  gathan  on  tha 
rha  Indiana  ewtnra  it  bj  ponriog  watar  into  ita  holaa. 
ia  oonaidered  dalicata  whni  tha  anim&L  ia  fat.  like  for  ia 
It  mnoh  raaamblaa  tha  Bobao  of  Poland  in  form  and 
jenaial  appaaranoa,  ('Fauna  Boraali-A.moriouia.')  Pannaot  aaja, 
"  Mr.  Brooka  had  ona  alira  a  faw  jeata  ago ;  tt  waa  rai;  tama,  and 
mad*  a  hiaatni  noiaa." 

anthf  forming 

Pouohad. 

SptrHopkiliit  (F.  Cuvier).— Dantal  formula  aa  in  Jr«(amyt,-  the 
molara  ara  narrow.  Chaekawith  lacj^a  poochaa;  toaa  narrow  and  freej 
heal  eorarcd  with  hair ;  hind  toaa  naked. 

A,  iSptrmophUiu)  ParryL  Thii,  aocording  to  Sir  John  Riohaidaon, 
who  Bnt  named  (ha  ipemea,  ia  tha  Qroiind  Squirrel  of  Heana ;  the 
Qnabeo  Marmot  of  Fonter ;  the  Seak-Seak  of  tha  Eaqnimanz ;  Uta 
Th(a-Thiaj(Rook-Badgw)ofthaCheii«wyaQa;andtha^rehHBy*^tpina 
of  Parrj'a  '  Saoond  Tofaga.' 

Eara  Tarf  abort ;  bodj  thioU;  apottod  above  with  white  on  a  gra; 


HimiDA  M 

Thcdr  food  appeaia  to  be  anidrelj  Tagetable;  their  pooobei  being 
generall;  Sllad,  acooiding  to  the  aeaaoo,  with  tender  ahoota  of  herbaf 
oeona  plaat^  beniaa  of  the  alpina  arbqtaa,  and  of  other  trailing 
ahraba,  or  tha  aaeda  of  giaaaaa  aiul  legunuDDOa  planta.  Thay  prodqoe 
about  aaren  jonng  at  a  tims.  ('  Fauna  Boreall-Amarioana.')  Sir  Jobo 
Blohardacm'a  figure,  horn  whidi  the  cut  ii  taluu,  waa  drawn  from  « 
prooiued  tiom  the  banka  of  the  Maokenaie  Bivar. 


atthe  a:  ,,        -      -  „- -. 

Length  of  head  aod  body,  8  inche*  S  linea ;  of  (ail  (rertatoa),  1  inch 

^  John  Slohardaon  telle  ua  that  thia  SpanDophila  inhahita  the  Barren 
Oronnda  akirtbg  the  Ma-ooaat  from  Em  Churchill  in  Hodaon'a  Baj 


round  bj  Helnlle  Peoisaub,  and  the  whole  Dortlieni  extremity  of  (he 
oontinant  to  Bahringf  a  Straita,  whara  apedmeni  pceobalj  aimitar  ware 
procured  by  Captain  Beaohay.    It  ia  abundant  in  the  nttghbonthood 


of  Fort  Entarpriae,  near  tha  aouthem  Tsige  of  the  Barren  Orounda,  in 
65*  V.  lit.,  and  ia  alao  plentiful  on  Capa  Parry,  oua  of  the  moat 
northsm  parte  of  the  continent.  It  ia  fonud  generally  in  atony  dia- 
triota,  but  aaenu  to  delight  chieSy  in  aandy  hUlocka  amongit  rook^ 
whara  borrowi,  inhabited  by  diflerent  indindoali,  may  be  often 
obaerted  crowded  together.  Ona  of  the  aooiatj  ia  generally  obaerred 
aitting  areot  on  the  lumroit  of  a  hillock,  wliilat  the  othan  are  feeding 


chattering  at  tha  entrance  miUI  the  adianoe  of  the 
them  to  retire  to  tha  bottom.  When  their  retreat  ia  cut  off  (hey 
become  much  terri&ad,  and,  aeekiiig  iheltar  in  the  first  oieTice,  thay 
not  un&equently  eueceed  only  in  hiding  (be  head  and  fore  part  of  tha 
body,  whilat  the  projeoUng  tail  is,  aa  ia  uaual  with  tham  under  the 
inSuanoa  of  terror,  epread  out  Sat  on  tha  rcok.  Their  cry  in  (hi' 
aeaaon  of  diitreai  itrongly  iwamblea  the  loud  alarm  of  the  Hudaon'. 
Bay  Squirrel,  and  ia  not  very  unlike  tha  sound  of  a  watchman' 
rattle.  Tha  Eaqoimaux  name  la  an  attempt  to  expieaa  thia  aound. 
Haane  atatei  that  they  are  eeailf  tamed,  and  Tory  cleanly  and  pUyfol 
whan  domeatieated.    Thay  uarer  coma  abroad  during  the  winter. 


OnmBd  Bqoiml  (Araemf  {SpinafUliu]  AvrW). 

The  genoa  ^vIomcIm  of  Temminck  ia  placed  by  Dr.  Jiaoher  batwe«ai 
Dipiu  and  Ardomft. 

Mr.  WatohouM,  in  hia  intereiting  '  Obaerrationl  on  the  Rodentii, 
with  a  view  to  point  out  the  Oroupa,  ai  indicated  b;  the  Stnioture  of 
thaCi«ua,iQ(hiaordarofMammaU'('MBg.  NatHiii,'  1839].  atatsi 
tha  followiDK  aa  tha  principal  genera  of  hii  aaction  Mttrina  :—Sci»rut, 
Ardvwifi,  Mgvau,  Difui,  Mui,  ArvimUi,  Qtatnyi,  and  Catlor.  Tha 
prinoipal  genera  in  the  aaction  Jfyibvtna  are,  aeoording  to  tha  aame 
wa.thi>T,—SatktayuM,  Po^Aagomyi,  Oiiaiixt,  Sairataiiia,  Jtfyopofomoi, 
Oiprvmw,  SAimyt,  Atdaaidiu,  Hy^rix,  Jkuyprotta,  ChmiaUa,  and 
SydroAariH. 

Id  tha 'Zoology  of  H.M,S.Be*gle'(Sept,  ISSS),  Mr.  Waterhouaa 
aaya  that  he  haa  been  induced,  by  the  differeucea  there  pointed  out  Id 
(he  molar  teeth  of  the  two  groupa,  to  aeparate  tha  South  Amerieao 
Mice  from  thoae  of  the  Old  World,  or  rather  from  that  group  of  which 
Itf  dKtmmuu  may  be  regarded  aa  tha  type ;  and  to  place  then, 
together  with  auoh  North  American  apedea  aa  agree  with  them  in 
dentition,  in  a  new  genua  bearing  tha  name  of  Bajitromj/t.  Mr. 
Wateihouae  will  not  Tentura  to  eay  whether  thia  group  be  confined 
(0  the  weatem  hemisphere  or  not;  but  he  thinks  uiat  ha  may  safely 
affirm  that  that  portion  of  the  globe  ia  their  chief  metropolia.  In 
tha  spedaa  of  Bitftro»yt,  he  obsecvea,  the  molar  teeth  are  alwayi 
rooted ;  and  in  the  form  of  the  akull  and  lower  jaw  they  agree  with 
the  Mitrida,  aad  do  not  prasaat  the  charabten  pomted  out  hj  him  aa 
diatinguiahing  the  ^rmeottdti ;  and,  as  regards  the  craoium  and  lower 
jaw,  it  Is  only  in  the  genus  Ncntama  that  any  approach  is  evinced,  in 
his  opinion.  Under  the  family  Octodcnii4a  ha  places  the  gener* 
Ctettamt,  P«ephagamyt,  Ododtm,  and  Abneoma.  which  last  he  alatea 
to  be  aUled  on  the  one  hand  to  the  genera  Odvdofi,  Poepkagimfi,  and 
Oeaonyi,  and  on  tha  other  to  the  family  ChiiieJMida.  The  Oe»- 
dontida  appear  to  him  to  bear  the  same  relation  to  Bchimyt  aa  the 
.irvicoli*  do  to  tha  JfnTKicE.    [Rodibiia;  HTnaiauut;  Soidbidx.] 

In  the  collection  of  tha  Britiah  Museum  the  atudent  will  find  apeel- 
mana  of  near^  all  the  M*rida  at  pment  known.  The  following  is  a 
Uat  of  the  tpeciM  tbund  in  that  oollection,  with  tha  oounliies  in  which 
the  apodmans  were  found  ;— 

Family  Mteridtt. 

1.  AeanUmmgi  OAiriiHit,  tha  Cairo  Bat    Egypt- 

2.  A.  affinit,  the  Alliwl  Acanthomys.    Egypt. 
8.  Jftts  .BawlKOt(t(Beehstem),  the  Bandicoot,  or  Pig-Bat    Hepanl 
■    "'     ■■*     "*   "        ),  the  Shining  Bat    NepauL 

},  the  Wirok.    Tan  Diaman'a  Land. 

_. r-u—i ojr-"  Bandicoot    Egypt 

T.  M.  dtaaumtu  (PsUaa),  tha  Norway  Bat    Oreat  Britain  and  I«d». 
8.  M.  Satttu  (Linnnus),  the  Bla<^  Bat    Oreat  Britain. 
8.  M.  patieiUaln  (Qould),  tha  Pencilled  Rat.    Tan  Diaman'a  Vjd. 
la  jr.i)«MM(MMiJ<t(aacisHn),  the  Indian  Bat    NepML 


•  (Hodgaon).  the  Shining  Bat    NepauL 
S.  it.  s^i^  <Honfield),  tl  '      "     "" 


1.  jr.  w 


HURID^ 


HUSA. 


11.  M.  Aiiatieut  (Gray),  the  Asiatic  Rat    Mexico  and  India. 

12.  M,  nMvenUr  (HodgBon),  the  White-Bellied  Bat    NepanL 
IS.  M.  Kok  (Qray),  the  Kok.    India. 

14.  M.  dolichuruB  (Temminck),  the  Hairy-Eared  Rat   South  Africa. 

15.  M.  463wrMMciM  (Riippell),  the  Abynnian  Rat    Abyssinia. 

16.  JH.  BUioti,  EUiot's  Rat    Madiad. 

17.  M,  rufetcms  (Qray),  the  Red  House-Rat    India. 

18.  M.  a&ipe»  (RUppell),  the  White-Footed  Bat    Abyssinia. 

19.  M.  leucostemwn  (Riippell),  the  White-Chested  Rat    Abyssinia. 

20.  if.  variegatuB  (Brants),  the  Variegated  Rat    Egypt 

21.  M.  Museuiut  (LinniBas),  the  Common  Mouse.    Qreat  Britain  and 
Australia. 

22.  M.  ij^vaticut  (linnseus),  the  Wood-Mouse.    Qreat  Britain. 

23.  M.  ifauei,  the  Mauci    Madras. 

24.  M.  fuscipet  (Waterhouse),  the  Brown-Footed  Rat    Australia, 
Van  Diemen's  Land,  Jto. 

25.  M,  Oouldii  (Waterhouse),  the  South  Australian  Rat    South 
Australia. 

26.  3f.  ftucus,  the  BroVnish  Rat    South  Australia. 

27.  M,  AfutrcUaticui,  the  Australasian  Rat    South  Australia. 

28.  M,    NovcB    SoUandicB    (Waterhouse),    Waterhouse's    Mouse. 
Australia. 

29.  M.  ddicatului  (Qould),  the  Delicate  Mouse.    Port  Essington. 

30.  M,  pumiUo  (Spannann),  the  Lineated  Mouse.    Cape  of  Qood 
Hope.  • 

31.  Micromya  minutua  (Selys  de  Longchamp),  the  Harvest-Mouse. 
Qreat  Britain. 

32.  Calhmya  Uucopue  (Waterhouse),  the  American  Field-Mouse. 
America. 

33.  VandeUutia  oleracea  (Gray),  the  Meinalka.    Madras. 

84.  F.  dumeticola,  Hodgson's  Free  Mouse.    NepauL 

85.  Neaoikia  Hardwickii  (Qray),  the  KesokL    India. 

86.  Paeudamya  Orayii,  Gray's  Paeudomys.    Australia. 

37.  P.  Auatralia  (Gray),  the  Pseudomys.    Australia. 

38.  Qawnda  Ellioti  (Gray),  the  GalandL    Madras. 
89.  a  ife^rotfa  (Gray),  the  Meltado.     Madras. 

40.  (7.  Barbara^  the  Barbary  Mouse.    North  Afiica. 
41 'Leggada  Boodwga  (Gray),  the  Buduga.    Madras. 

42.  L.  platytkrix  (Gray),  the  Leggade.    Madras. 

43.  ffoloehilua  cmcuhidea,  the  Bogota  Rat     Santa  F^  de  Bogota. 

44.  ff,  Braailienaia,  the  Brazilian  Rat    Bahia. 

45.  ff.  naautua,  the  Sharp-Nosed  Rat    Brazil  (f). 

46.  J7.  Angouya  (Brandt),  the  Angouya.    Braadl. 

47.  Ahrothrix  obacurua  (Waterhouse),  the  Dusky  American  Rat 
South  America. 

48.  Oricetua  frumeiUariua  (Pallas),  the  Hamster.    Europe. 

49.  Dendnmya  typicua  (A  Smith),  the  Free  Mouse.    Cape  of  Qood 
Hope. 

60.  2>.  meUmotua  (A  Smith),  the  Black-Backed  Free  Mouse.    Cape 
of  Good  Hope. 

51.  Phlcaomya  Ckmingii  (Waterhouse),  the  Phlssomys.    Manilla. 

52.  ffapalotia  albipea  (Lichtenstein),  the  Rabbit-Rat.    Australia. 
58.  ff.  mdanura  (Gould),  the  Black-Tailed  Rabbit-Rat 

54.  JSr.  Oouldii  (Gray),  Gould's  Rabbit-Rat    Port  Essington. 

h.  Arvicolina. 

55.  if  ertonef  Xa5radorittt  (Richardson),  the  Katsi.    North  America. 

56.  Buryotia  irroratua  (Brants),  the  Yley  Muis.    South  Africa. 

57.  B,  BraaUaii  (A.  Smith),  the  Ylakte  Muis.    Cape  of  Qood  Hope. 

58.  B.  uniaulcata  (A  Smith),  the  One-Qrooyed  Euryotis. 

59.  Otomya  typicua  (A.  Smith),  the  Otomys.    Cape  of  Qood  Hope. 

60.  0.  albicaudaiua  (A  Smith),  the  White-Tailed  Otomys.    Cape  of 
Good  Hope. 

61.  Sigmedon  hiapidwn  (Say),  the  Sigmodon.    Florida. 

62.  Neotoma  Fhridana  (Say),  the  Neotoma.    Florida. 

63.  Teonoma  DrwMnondii,  the  Teonoma.    North  America. 

64.  CUnodactylm  Maaaoni  (Gray),  the  Gundi      Cape   of   Good 
Hope(?). 

65.  Mynomea  ripariua,  the  Bank  Meadow-Mouse.    North  America. 

66.  Arvicola  ampkibius  (Desmoulins),  the  Water^Rat  Great  Britain. 

67.  A,  Americanua  (Gray),  the  American  Water-Rat  South  America. 

68.  A,  Peaauylvanicua  (Richardson),  Wilson's  Meadow-Mouse.  Hud- 
son's Bay. 

69.  A.  zaaUhognaihau  (Leach),  the  Tellow-Cheeked  Vole.     North 
America. 

70.  A,  arv€dia,  the  CampagnoL    Qreat  Britain  and  Belgium* 

71.  A,  atil>terraneua  (Selys  de  Longchamp),  the  Subterranean  Vole. 
Belgium. 

72.  A,  glareolua,  the  Bank  CampagnoL    Qreat  Britain. 

73.  A.  Jtoylei  (Gray),  the  Indian  Vole.    India. 

74.  ii.  (?)  hydrophiltta  (Hodgson),  the  Nepaul  Vole.    NepauL 

75.  A. (?),  the  Russian  Vole.    Russian  Soongoro. 

76.  A.  noveboracenaia  (Richardson),  the  Sharp-Nosed  Meadow-Hoose. 
North  America. 

77.  A,  barealia  (Richardson),  the  Awizmak,  or  Northern  Meadow- 
Mouse.    North  America. 

78.  Myodea  hdvaHua,  the  Tawny  Lemmmg.    Alpine  swamps. 

79.  M,  ^riniKcronahw,  Back's  Lemmini^    North  America. 


80.  if.  Lemmua,  the  Lemming.    Norway. 

81.  if.  ffndioniua  (E.  Sabine),  the  Hudson's  Bay  Lemming  Kcrtli 
America. 

82.  Lemmua  Oreenlandicua,  the  Owinyak,  or  Greenland  Lemzniag. 
Hudson's  Bay. 

c.  Saccomyncu 

83.  Dipodomya  PhUUpaii  (Gray),  the  Pouched  Jerboa  House. 
Mexico. 

84.  ffeUnmya  onwtMlua  (Gray),  the  Spiny  Pouched  Bat   Trinidad. 

d.  Caaiorina, 

85.  Caator  Fiber  (Linnaeus),  the  Beayer.    North  Ameriok 

86.  Afyopotamua  Coypua  (T.  Qeo£Bnoy),  the  Coypu,  or  Racoonda. 
Central  America  and  ChilL 

87.  Fiber  zibethicua  (Desmoulins),  the  Ondatra.    North  America. 

88.  Hydromya  dvryaogaater  (GeofTroy),  the  Hydromya  Van  Di^ 
men's  Land. 

e.  Edhimyna. 

89.  Octodon  Degua,  the  Cueurrito,  or  the  Degus.    ChilL 

90.  Aidacodua  Swinderianua  (Temminck),  the  Qroutfff  J9|^  Soatj 
Africa. 

91.  Bchimya  myoauroa  (T.  Geoffroy),  the  Red-Tailed  Echimji 
Tropical  America. 

92.  Peiromya  typicua  (A  Smith),  the  Rook-Mous&    South  Africa. 

FoaaU  MuridcB. — Arvicola  (Lac^p.,  Lemmua,  Link.). — 1,  Campagnol 
des  Schistes  de  Boh&me  (Cuv.);  Bohemia.  2,  Campagnol  dee  CaTemet 
(Cut.)  ;  bone-caves,  Kirkdale.  (Buckland,  '  Reliq.  Diluv.')  3,  Petit 
Campagnol  des  Cavemes  (Cuv.);  bone-cayes,  Kirkdale.  (BucUand. 
'  Reliq.  Diluv.'),  whore  it  would  seem  that  there  maybe  other  specie& 
Arvicolce  also  occur  in  the  bone  breccias  of  Cette,  Nice,  Cocsicsy  aii9 
Sardinia ;  in  the  tertiary  of  Puy-de-Dome ;  and  in  the  bone-caTeB  of 
Gailenreuth,  Sundwick,  &c. 

Dr.  Buckland  notices  the  ex^me  abundanoe  of  the  teeth  of  Wat«^ 
Rats  in  the  Kirkdale  Cave.'  The  same  author  remarks  that  the 
teeth  and  bones  of  Water-Rats  had  been  found  by  Cavier  to  occur 
abundantly  in  many  of  tiie  osseous  breociaa  from  the  ahones  of  toe 
Mediterranean  and  Adriatic,  and  that  the  Baron  had  also  in  his  collect 
tion  a  large  mass  from  Sardinia,  composed  exdusiTely  of  the  boosi 
and  teeth  of  these  animals,  nearly  as  white  as  ivory,  and  slightly 
adhering  together  by  delicate  stalagmite.    ('  Reliquia  DiluviaaM.') 

Myoxua. — 1,  Loir  des  Platri&res  (Cuv.),  Gypsum  of  Montmartra 
2,  Second  Loir  des  Platri^res  (Cuv.),  Gypsum  of  Montmartre.  S, 
Myoxua  primigeniua  (Meyer,  Arctomya  prwMgenia,  Kaup).  AnottMr 
Myoxua  is  recorded  from  the  (Eningen  beda  Dr.  Buckland^  in  hi« 
'  list  of  Vertebral  Animals  found  in  the  Qvpsnm  of  the  Pane  Basin,' 
records  two  small  species  of  Dormouse^  tnose  above  noticed  in  ill 
probability,  as  extinct  species. 

Mua. — 1,  M.  Muaeulua  foaailia  (Karg),  (Eningen  bed&  Remains  of 
Mice  have  also  been  found  in  the  bon»caves  and  Osseoaa  Breeeia& 
Thus  Dr.  Buckland  describes  and  figures  {*  Reliq.  Diluv.,'  p.  15,  pL  11) 
the  jaw  and  teeth  of  a  mouse  from  the  Kirkdale  Cave.  In  the  Koeeoe 
formation  (lacustrine)  of  Coumon,  in  Auveigne,  a  Rat  is  recorded  aj 
one  of  the  animals  foimd  wit^  the  fossil  eggs  of  aquatic  birds. 

JHpua  {OeHtiUua,  Desm. ;  ifmonei^  III). — Remains  of  this  form  are 
reooxded  in  the  Tertiary  beds.  Bean  iron-ore  of  the  Rauh  Alp.  (  Jcge^^ 
Russia.    (Fischer.) 

Ctenomya. — ^Mr.  Darwin  found  at  Bahia  Blanca,  in  a  cliff  of  reil 
earth,  part  of  the  head  of  a  Cftenotnya;  the  species  being  different  fross 
the  Tucutuco,  but  with  a  dose  general  resemblanoe. 

SpermopkUua, — &siiperciJtoiiM(Kaup).  Tertiary:  Eppelsheim Sand. 

MUa    [MxnuD^] 

MUSA,  a  genus  of  Endogenous  Plants,  the  type  of  the  natural 
order  Muiaaeem.  The  species  consist  of  herbaceous  plants,  having  a 
gigantic  simple  stem,  thickly  oloUied  with  the  sheathing  petioles  of 
long,  broad,  horiaontal  leaves,  which  form  a  tuft,  Uke  that  of  some 
palm,  on  the  apex  of  the  stem.  These  leaves  are  of  a  firm  but  thin 
texture,  and  are  undivided ;  but  having  simple  veins  running  direcUy 
from  the  margin  towards  the  midrib,  and  presenting  a  broad  enrfiice 
to  the  wind,  they  are  always  torn  into  broad  strap-like  divisionc, 
which  give  them,  a  compound  appearanca  From  the  midst  of  thesd 
leaves  proceeds  the  inflorescence,  consisting  of  a  compound  spike  of 
great  size,  each  of  whose  divisions  is  inclosed  in  a  laige  bract  or  spathe, 
loaded  with  male  flowers  at  its  base,  but  bearing  femides  or  hermaphro- 
dites at  the  upper  end.  The  perianth  oonsiBts  of  6  superior  divisions, 
five  of  which  are  grown  together  into  a  tube,  slit  at  the  back,  while 
the  sixth  is  small  and  concave.  There  are  6  stamens,  one  or  more  of 
which  are  imperfect.  The  ovaiy  is  inferior,  3-celled,  with  a  double 
row  of  numerous  ovules  in  each  cell ;  the  slyle  is  short ;  the  stigma 
is  funnel-shaped,  and  obscurely  6-lobed.  The  fruit  is  an  oblong 
fleshy  body,  obscurely  3-6-comered,  containing  numerous  seeds  buried 
in  pulp.  The  latter  are  roimdish,  the  siae  of  a  pea,  flattened,  with  a 
hard  brittle  shell,  which  is  indented  at  the  hilum. 

This  genus  is  one  of  the  most  important  of  those  found  in  tropical 
eoimtries,  to  which  the  species  are  confined  in  a  wild  state.  The  Jf. 
SapieMtmiy  or  Plantain,  of  which  the  Banana,  or  M,  paraditiaea,  is  a 
■light  variety,  has  a  fruit  used  to  a  prodigious  extent  by  the  inhabit- 


Pt)DUll]  (IfuM  Arpftntan). 

ants  of  the  torrid  eod«  ;  tod,  from  ita  Dutritioui  qunlitiea  aod  gmeral 
uie,  it  may,  whsthflr  UMd  in  a  raw  or  dnued  form,  bo  r^arded 
rntber  as  a  necauar;  article  of  food  than  aa  an  occaaional  luxury.  Id 
equinoetiBl  Aua  and  Amsrica,  in  tropi<»I' Africa,  in  tho  islands  of  the 
Atlantia  and  Faeifio  ooeani,  wbeicTar  tbe  mean  heat  of  the  year 
eicsadi  H  centigrads  d^reaa  (TS°  Fahrenheit),  the  plantain  u  one  of 
the  moat  interesting  objects  of  onltivaUon  for  the  subaistence  of  man. 
Three  dozen  &iiita  will  maintain  a  pfnon,  instead  of  bread,  for  a 
week,  and  even  appeais  a  better  diet  iQ  warm  oountriea.  Indeed  the 
plantain  is  often  the  whole  support  of  an  Indian  &milv.  The  &uit 
ii  produced  from  among  the  immense  leavea,  in  bunches  weighing 
&om  30  to  80  lbs.,  of  TsriouB  colours,  and  of  great  diveruty  of  form. 
It  uiQally  is  long  and  narrow,  of  a  pale-yellow  or  darlc-ied  colour, 
with  a  yellow  &rinaceous  flesh.  But  m  form  it  varies  to  oblong  and 
nearly  spherical ;  and  in  colour  it  ofFers  all  the  shades  and  Tariatione 
of  tints  that  tiie  cambination  of  yellow  and  red,  in  different  propor- 
tions, can  produce.  Some  sorts  are  said  idways  to  be  of  a  bright- 
Ijreen  colour.  In  general,  the  character  of  the  fniit  to  an  European 
palate  is  tbqt  oC  mild  insipidity ;  some  sorts  are  even  »o  coarse  as  not 
to  be  edible  without  preparatioo.  Tiie  greater  number  however  are 
eaten  in  OiBir  raw  state,  and  some  varieties  acquire  by  cultivation  a 
very  exquisite  flavour,  even  surpassing  the  ^est  pear.  In  the  better 
■orts  the  flesh  has  a  fine  butter-yellow  colour.  Is  of  a  delicate  taste, 
and  melte  in  the  mouth  like  marmalBde.  To  point  out  all  the  kinds 
that  are  ooltivated  in  the  East  Indies  aloaa  would  be  as  difficult  aa  to 
deeoribe  the  variedes  of  apples  and  peara  in  Europe,  for  the  names 
vary  according  te  the  form,  size,  taste,  and  eolour  of  the  fruite.  3iileeii 
principal  kincu  are  described  at  length  by  Rumphius,  from  which  all 
the  others  seem  to  have  diverged.  Of  Uieae  the  worst  are,  Piaang 
Swangi,  Fisang  Tando,  and  Piaang  Qabba-Qsbb  ;  and  the  best  are  tbe 
round,  ooft,  yollowisli  aorta,  callsd  Piaang  Uedji  and  Pisang  Eadjii. 
Some  cultivators  at  BsUvia  boast  of  having  80  sorts.  Bheedo  dia- 
tinguiahee  14  varieties  by  name,  sb  nBtives  of  Malabar.  In  Sumatn 
alone  20  varieties  are  oultivated,  among  which  the  Fisang  Arnna,  or 
Small  Tellow  Plantain,  ia  esteemed  the  most  delicate,  and  next  to 
that  the  Fisang  Raja,  Piaang  Dingin,  and  Piaang  Kall£.  In  tbe  Weat 
Indies,  plantains  appear  to  be  even  more  eitenaively  em^Joyed  than 
in  the  eastern  worid.  Tbe  modea  of  eating  .them  are  various.  The 
best  sorte  are  served  up  rnw  at  table,  as  in  the  East  IndirF,  and  bare 


excellent  r^etts  apple  afler  ite  sweet- 
ping  througli  the  wmter. 
they  an  baked  in  their  akins,  and  thea  they  taate  like  the  best  stewed 
peare  of  Europe.  Tbey  are  also  the  principal  iDgredimt  in  a  variety 
of  dishes,  particularly  in  one  cstleil  mnnt^uo,  which  is  made  of  alioes 
of  them  fried  ia  butter  and  powdered  over  with  fine  augar.  Of  tbe 
many  cultivated  sorts,  that  called  by  tbe  French  La  BEmans  Musqude 
ia  considered  the  Iwst;  it  is  less  than  the  others,  but  baa  a  more 
delicate  flavonr.  There  are  uncaloured  figures  of  tho  plantain  fruit 
in  lUieede's  ■  Hortus  Malnbaricua,'  vol.  i,  plates  12, 13,  and  11;  and 
coloured  ones  in  TuBsac's  '  Flora  dea  Antilles,'  plates  1,  2.  All  hot 
climates  seem  equally  congenial  to  the  growth  of  this  plant ;  in  Cuba 
it  is  even  cultivated  in  aituations  where  the  thermometer  descends  to 
T  centesimal  degrees  (45°  rahrenheit),  and  sometimes  ueariy  to  freez- 
icg  point.  There  is  a  hardy  variety  callvd  Camburi,  which  is  grown 
with  Buccees  at  Malaga. 

The  Plantain  prefers  a  rich  fst  soil ;  for  in  sandy  plaoes,  where  it 
Sowers  abundantly,  it  produces  no  fruit 

In  the  climates  that  suit  it,  there  is  no  plant  more  eiteoaively 
UBBful,  iudependently  of  its  being  an  indiaponsablo  article  of  food.  A 
tough  fibre,  capable  of  being  made  into  thread  of  great  flneneaa,  U 
obtained  from  ita  atem ;  and  the  leaves,  from  their  breadth  and  hard- 
ue.",  form  an  eiccllout  material  for  the  thatch  of  cottager  Au 
intoxicating  liquor  is  also  mode  fVom  the  fruits  when  fermented,  and 
tho  young  shoots  bts  eaten  as  a  dellcata  vegetable. 

The  Banana  of  hot  countries  is  a  mere  variety  of  the  Plantain, 
distinguished  by  being  dvrarf,  with  a  spotted  atem  and  a  more  delicate 
fruit.  Botanists  call  it  Sfiaa  paraduiaca,  ia  allusion  to  on  old  Dotiou 
that  itwaa  the  Forbidden  Fruit  of  Scripture  :  it  baa  also  been  auppoaed 
to  be  what  was  intended  by  the  grapes,  one  bunch  of  which  was 
borne  upon  a  pole  between  two  men,  that  the  spies  of  Moaes  brought 
out  of  the  Promised  Land.  Tho  only  argument  of  any  importance 
in  support  of  the  latter  opinion  is,  that  there  imo  other  fruit  to  which 
the  weight  of  the  fruit  of  Scripture  wUl  apply. 

All  tbe  genua  is  Asiatic ;  the  wild  plantain  is  found  in  the  foreeta 
of  Chittagong.  where  it  hloisams  during  the  rains;  if.  cocnneo,  a 
dwarf  sort,  witli  a  stem  not  more  than  3  or  4  feet  high,  ia  found  In 
China;  it.  oraoio  and  3f.  saperia  inhabit  the  foreate  of  Bengal;  Jf. 
glaaca  is  fbim  Pegu;  M,  lextUit  is  from. the  Philippines,  where  it 
furnishes  the  valuable  thread  called  Manilla  Hemp.  There  is  also  in 
the  gardens  of  England  a  piantcslled  31.  Carendiihii,  not  above  3  feet 
higl^  and  fruiting  abundantly  at  that  size,  tbe  origin  of  which  is  said 
to  be  Mauritius. 

HUSA'CE.^,  Mvtadt,  a  natural  order  of  Endogens,  of  which  tho 
genus  Jfuta  is  the  representatjvs.  They  are  stemleas  ur  nearly  stem- 
less  plante,  with  leaves  sheathing  at  the  base  and  forming  a  kind  of 
Epuriooe  stem,  often  very  large  ;  their  limb  separated  from  thjl  taper 
petiole  by  a  round  tumonr,  and  having  five  parallel  veins  diverging 
regularly  ^m  the  midrib  towarda  the  maijiin.    Flowers  apatbaceous; 


perianth  6-parted,  adherent,  petaloid,  i 
less  irregular;  stamens  6,  inserted  upon 
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ioelled,  oftsn  luTing  a  tMrabmioui  petalold  oTMt;  orary  inftrioT, 

S-cellsd,  manT-ieeded,  Tarely  aweded;  orulw  uutroFA] ;  atjrls  aiinpls'; 
itisma  UBUftlff  S-lobed.  Fruit  either  a  3-c«Ued  caprale,  with  a  locu- 
liadil  dehitcaaoe,  or  iDeculeut  and  iadehiieent.  Seedi  oontiDnoui, 
■atrQuaded  b;  halt*,  with  an  Intepuneotwiilahiiasiialljortutaeeaiu; 
(tnbrjo  ortliotroral,  oblons-liiieai',  or  mmhroom^bapcd,  with  the  ladi- 
raditlis)      '     " 


t  BKJ  tint.  The  cbaiaotaiiatio  marka  of  the 
ORMT  ara  m>  naT*  ao  mferior  of  aiy,  with  veiy  irregular  and  nnnm- 
metiioal  flowers,  whose  saznal  apparatus  is  not  oonsolidatcd.  It  is 
ehieflj  by  these  distinctions  that  it  is  known  from  Anarj/UidaeoB. 
In  some  the  tnat  ii  fleshy,  aa  in  the  FUntain  ;'  in  others  it  is  dry  and 
oapmlar.  Only  4  ganna  are  known  of  this  order,  oonsisting  of  about 
20  species,  sU  of  strikiDg  beauty.  M^iamia  is  the  priacipal  Amsrioan 
form,  nearly  all  the  others  being  found  ia  the  Old  World ;  of  these 
the  species  ace  conspicuous  for  their  brilliantly-oolonred  rigid  boat- 
ihaped  bracts,  sometimes  yellow,  somstinica  •oarlet,  and  eren  a  mix- 
tors  of  both.  The  spedea  of  SlrtUOaa  ara  Cape  plants  with  rigid 
glaacoui  leaiBS,  and  aingularly  irregular  flowers  of  oonaiderabls  sice, 
coloured  yellow  and  blue  or  pure  white.  Finally,  the  Rarennla  of 
HadagucBF  {Urania  4x00)11),  a  nobU  palm-like  pun^  Is  remarkable 
for  the  brilliant  blue  colonroF  the  lacerated  pulpy  aril  which  ODTelopes 
the  HBdi ;  Uie  latter  are  used  for  dyeing  in  Madagaiear,  but  none  a[ 
the  order  are  of  any  important  use  to  man,  with  the  exbeption  of  the 
Udhs  themMWea.    [Musa.] 

HDSANQA,  the  name  of  the  seeds  of  «podea  of  Ctcropia  apd 
A  rtoeariHU,  uud  by  the  AMoani  of  the  Qold  Coast. 

MUSCA.    piDsoa)*.] 

HDSCALSB,  an  alUance  of  Acrogenous  Plants  in  Lindley'a  arrange- 
ment  of  the  Vegetable  Kingdom.  It  includes  two  diTisiona : — 
1.  Sepatiea  ;  2.  M-iucL  The  Hepatica  include  the  orders  Siteiaeax, 
MarthantitKta,   Juitgirmanniacta,   and   Sqaiietacea.      [AoBOaiRB  j 

BlCOUOia;     JCNQIBlUItHUCBA  ;     UlBOHANtUOEA  ;     EQtnBETACaA] 

The  if iitci  include  tha  orders  A  admacca  and  Bryaeea.     [MosoL] 

UU8CABDINB,  the  ouQe  given  to  a  disease  to  which  silk-worms 
are  subject,  and  which  often  causes  great  injuiy  to  those  who  cultivate 
diese  f)lTn*1*  for  the  sake  of  their  suk.  Tl^  diseaaa  ia  attended  with 
the  defelopmant  of  a  fungus  belonging  to  the  genus  Botrytit,  and  has 
beat  named  by  Balaamo  and  Hont^ne  B.  Bauiima,  This  plant, 
whieh  is  characteristic  of  tha  disease^  can  be  propagated  by  the  mtro- 
dootion  of  aporea  into  a  healthy  caterpillar.  The  result  of  the  changes 
produoed  upon  the  blood  and  tjasaea  of  the  animal  is  its  death.  This 
duease  is  much  more  oommon  some  yaaia  Ihaa  otheni.  It  frequently 
spreads  to  other  insects;  and  the  caterpillars  of  other  lepidopttra  can 
be  inoculated  by  the  spores  of  the  Botiytit.  Whan  once  the  disease  has 
appsared  there  seems  to  be  Do  means  of  checking  it;  The  best  mode 
of  prersntion  is  to  take  care  that  the  caterpillais  are  not  over-crowded, 
and  that  they  have  a  sufficient  supply  of  fresh  food.  The  pradispo- 
Btion  to  this  diseuB  amongst  ailk'Wonus  seems  to  be  brought  on  by 
the  same  oauses  ss  thoee  which  act  upon  the  human  ^stem,  and 
lender  it  favouisble  to  the  attacks  of  epidemie  diseaso.  [EBTorQTTA ; 
Vvvai;  Botsitib;  MouLDinms.]  f,YLdbia,HiiLda7tgttaiu!ParaMUt.) 
HUaCA'RI,  a  genus  of  Plants  belonging  to  the  natural  order 
LUiaeea.  It  hss  a  globose  and  subcylindtical  perianth,  narrowed  at 
tbe  mouth,  and  6-toothsd;  the  atsmens  are  inserted  at  abont  the 
middle  of  tbe  tube,  tbe  filaments  not  decurrent. 

M.  racemotwn,  Grape-Hyaointb,  is  tbe  only  British  species  of  tliis 
genua '  It  abounds  ia  Suffolk,  near  Pakenham,  and  is  found  in  some 
other  parts  of  Qreat  Britain.  It  has  ovate  nodding  crowded  flowen, 
the  upper  ones  nearly  sessile,  abortive ;  the  leaves  linear,  flaccid,  and 
raonrvad.    The  flowen  are  of  a  daik-Uue  colour.     It  grows  most 


if  M.  notdiatom  ara,  aooording  to  Lindlay,  ametia 
(Babington,  Jf  omuil  ^  Brit  Botany  s  Lindley,  YtgA.  Singdoni.} 
HOSCHELKALE.  A  Calcareous  Bock,  inteipoaed  in  tbe  midst  of 
the  Mew  Red-Sandstone  System,  leorivn  this  name  in  Qermany,  and 
though  it  ia  not  more  earboniferotia  than  some  other  limeatones,  yst 
it  is  muoh  rioher  in  organic  remaiiu  than  the  average  of  th«  ■'— ■- 
with  which  it  is  associated.  This  rock  occupies  a  oontidctable  1 
In  ths  vidoity  of  the  Han,  Schwanwald,  and  Vosges  Hountldni, 
ii  ouknown  in  the  British  lale^  though  aevenl  small  bands  of  ealoa- 
reous  rock  intsrlaminata  the  vari^ated  days  of  the  Red-Sandstone 
System.  Broun  ^'  Letbisa  Oeo^ostica')  presents  the  lollowiog  synop- 
Hi  of  ths  strata  m  this  formation,  as  it  appsara  on  the  flanks  of  tile 
Blaclt  Forest  )— 

JTmper  Famation. 
'Dolomite  .        .    Dolomite  (Nagalfels.  Ualbstdn). 
(  Peotinite  Limestone, 

^     S&?^!wi     -|EncrinitieLiZrtono.l 
I     Friedncbdiall  .Ipjj^^^^^  I 

•9  t  Gncrinitio  Limestone.  J 

i     Anhydrite.       •    Dark  Clay  and   Anhydrite,   with   Dolomite, 

X  Swineatone,  and  Rock-Salt 

Wallsakalk  .    .    Limeatone  and  Dolomite  Marls,  with  Oypsum 
and  Rock-^t, 


The  fo^  remain*  of  the  Knsnhellcalk  partimpate  in  the  mm 
immon  spedea  of  the  Bunter  Saadstein  below  and  the  Kenper 
above;  but  among  the  peculiar  speoiie  may  he  leckonad  £iauaf 
monitt/bmu  an^  AmaKiuie*  (esrofifes)  iiodona  Saorian  reptilea  occur 
in  this  rock. 

MD3CI,  or  BOSSES,  ot  „  ^ 

less  Plants,  of  conddeiabls  extent  and  of  great  u 
thsir  vary  dngular  sbuoture.  They  are  in  all  caws  of  small  ue, 
never  exceeding  a  few  inches  in  heiAt,  and,  though  oftMi  of  alma* 
mioroeooplcal  minnteneas,  are  fnnuahad  with  leaves  arrangBd  over  s 
dkUoct  axis  of  growth,  and  an  m>pBnted  I7  means  of  reprodoetin 
apparatus  of  a  peculiar  nature.  They  nave  no  traoe  of  spiral  or  otbs 
vessels  in  their  tissue,  but  are  farmed  entirely  of  cellular  tisane  in  Da 
stem  lengthened  into  tubes.  For  a  long  time  they  were  thought  to  Ic 
destitute  of  stomatea,  but  tbeee  were  discovered  by  Treviranos  sod 
Unger,  and  afterwards  by  Hr.  Talenttne.  ('  Transactions  of  the  Unneut 
Society,'  voL  xviiL  p.  239.)  In  addition  ta  the  stomatea,  sevinl 
species  are  pierced  with  laiga  ronnd  openings,  which  are  aometiiiui 
inhabited  t^  a  wheel-aninialonls — the  Boli/tr  valgani. 

The  organs  of  fruetiBcation  are  of  two  kinds.  Tha  ntoat  nnivsral 
and  moat  conspicuous  is  tha  Urn  (BporangiuTn,;or  Tbeca^  in  whidi  Ux 
aporea,  or  seed-like  bodiaa,  ara  generated.  If  tha  axils  of  the  laiva 
of  a  mcaa  are  examined  at  the  proper  season  of  tha  yoar,  thve  will 
be  found  in  soma  of  them  dusters  of  srticulated  filameuta  awollai  it 
tha  base,  from  among  which  some  ons  will  be  larger  than  the  remsia- 
dar,  and  go  on  growing  while  they  are  arrested  in  Uwir  daVBlopinnt, 
After  a  while  this  body  is  found  to  have  an  exterior  membnoeu 
Goatin{t  which  separates  &om  ths  base  by  a  drcnlar  inoiaion,  bn 
which  otherwise  adberes  to  ths  part  beneath  it.  The  latter,  wliich  ii 
tha  young  urn,  gradually  aoquirea  a  stalk,  called  the  Seta,  upon  wlid 
it  is  elevated  above  tbe  leaves,  carrying  the  outer  membrane  upwsrdi 
on  its  point,  so  that  when  full  grown  it  is  covered  by  it  aa  with  > 
cap — tiien  called  a  Calyptn.  The  niu  itmlf  ii  dosed  by  a  lid,  oc  1^ 
culua,  and  contains  the  aporea  arranged  in  a  cavity  aiirroiuidiiig  ■ 
central  column,  or  Columella.  Its  rim  is  bordered  by  b.  double  row  d 
proowsej,  often  resembling  jdnted  toatb,  and  called  the  Periatomc, 
one  set  of  which  appesra  to  belong  to  the  on(«T  ahell  of  the  nm  lai 
tha  other  to  the  inner.  UsusJIy  tha  urn  grows  from  a  fleshy  tnbnds 
called  the  Apopbyaia,  tbe  station  of  which  is  in  moat  caaaa  at  the  tea 
of  tbe  seta,  but  in  Splanchninn  forms  a  curions  procen  Kt  the  aoei  d 
the  ssta,  immediately  below  tbe  um. 


A  second  set  of  organs,  to  whieh  the  name  of  Anthoridia  or  Stast- 
nidia  has  been  applied,  ara  alio  obssrved.  These  are  also  fonnd 
clustered  in  the  axils  of  leaves ;  they  consist  of  membrancos,  cyllr 
drical,  jointed,  or  joiutles  bodiaa,  irregularly  opening  at  thepoiA 
and  discharging  a  mucous  turbid  fluid;  they  are  summnded  bj 
paraphyies,  or  jobted  Slamenls,  like  the  urns  themsslves.  (See  Hit 
figures  on  ths  next  column.) 

Ths  function  of  these  two  seta  of  organi  has  long  been  a  matter  d 
dispute.  The  following  aocount  from  Mr.  Hanfre/s  report  on  lb 
'Reproductive  Organs  of  tha  Higher  Cryptogamia,'  made  to  tk 
BtjtishAssociation  in  IBSl,  Will  supply  all  the  Wormatian  that  i>  si 
prasent  known  on  Uils  subject: — 

"On  no  subject  has  more  disouiaion  been  miuntrined  than  on  the 
•sistenM  of  sexes  among  tbe  Cryptogamous  Famlliea.  The  diBeovn7 
of  the  two  kinds  of  organs,  the  AnthsridU  and  PiitiUidia,  la  tb 
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Cfpmnotiomum  oftatum^ 

1,  a  Seit,  beftring  on  tbe  apex  an  orn,  from  which  the  operonlain  la  rising, 
proceeding  ftrom  an  apophyeia  at  the  baae,  where  it  is  surroonded  bj  panu 
phytei ;  S,  a  group  of  young  Urne,  among  which  a  few  paraphyeee  are  mixed ; 
8,  a  doater  of  Staminidia  and  Paraphyecf,  snrroonded  by  enle-like  learee ; 
4,  three  Staminidia  rarronnded  by  four  Paraphyiee  ;  6,  a  Spore ;  6,  the  lame  in 
the  first  stage  of  germination ;  7,  the  same  in  a  more  adranoed  state. 

Hones  and  Sepatiea,  and  of  the  peculiar  orgaxa  oontaining  analogoui 
■piral  filaments  in  the  Ckaracew,  were  for  a  long  time  the  chief  nets 
brought  forward  by  those  who  supported  the  sexual  hypothesis ;  and 
in  the  endeavour  to  carry  out  the  yiew  into  the  other  tribes,  a  similar 
nature  to  Hiak  of  the  antheridia  was  attributed  to  most  varied 
structures  in  the  Ferns  and  other  plants.  These  attempts  to  fibd 
distinct  sexual  organs  were  in  some  mstanoes  pursued  with  so  little 
judgment^  that  the  opinion  has  of  late  years  fallen  in  some  diogne 
into  discredit^  and  two  circumstances  contributed  still  further  to 
strengthen  the  doubts  which  were  entertained.  The  first  was  the 
exact  analogy  pointed  out  by  Professor  Von  Mohl|  between  the  mode 
of  derelopment  of  the  spores  of  the  Cfryptogamia  and  the  pollen- 
grains  of  the  flowering  plants,  which  interfere  very  importantly  to 
prevent  any  comparison  between  the  sporangia  and  ovaries,  and 
apparently  determined  the  analogy  of  the  former  to  be  with  anthers. 
The  second  was  the  discovery  by  Professor  Nageli,  of  oigans  pro- 
ducing spiral  filaments,  therefore  analogous  to  the  antheridia  of  tiie 
Mosses,  on  the  germ  frond,  or  pro^mbryo  developed  from  the  spores 
of  the  Ferns. 

"  At  the  same  time,  the  foots  observed  in  Pihdaria  were  altogether 
equivocsL  Mr.  Valentine  traced  the  development  of  the  larger  spores, 
exhibiting  in  germination  an  evident  analogy  to  ovules,  from  cells 
closely  resembling  the  parentoells  of  pollen  and  spores ;  while  Vto- 
fessor  Sohleiden  stated  that  he  had  observed  a  fertilisation  of  these 
supposed  ovules  by  the  smaller  spores  resembling  pollen-grains,  and 
thus  seemed  to  remove  the  ground  for  attributing  a  fertilising  influenoe 
to  the  spiral  filaments  contained  in  the  so-called  antheridia  of  the 
Cryptogams. 

''In  this  state  the  question  remained  until  1848,  when  Count 
Suminski  published  his  observations  on  the  germination  of  Ferns, 
showing  that  the  researches  of  Kageli  had  been  imperfect,  and  that 
two  kinds  of  organs  are  produced  upon  the  pro-embryo  of  i^e  Ferns, 
one  kmd  analogous  to  the  antheridia,  and  the  other  to  Uie  pistillidia 
of  Mosses;  from  the  latter  of  which  the  true  Fern  stem  is  produced, 
like  the  seta  and  capsule  from  the  same  organ  in  the  Mosses ;  further 
stating  that  he  had  actually  observed  a  process  of  fertilisation.  Soon 
after  this  M.  G.  Tburet  discovered  antheridia  like  those  of  the  Ferns 
in  the  Equuetacem ;  Niigeli  had  previously  published,  in  opposition 
to  Schleiden's  observations,  an  account  of  the  production  of  spiral 
filaments  from  the  small  spores  of  PUtUaria;  and  fimallv,  M.  Mettenius 
discovered  them  in  the  small  spores  of  laoiteM.  Thus  they  were 
shown  to  exist  in  all  the  families  above  enumerated,  with  the  exception 
of  the  Lycopodiaeea,  in  which  they  have  recently  been  stated  to  exist 
by  M.  Hofmeister. 

"  The  snthcridia  of  the  Mosses  occur  in  the  axils  of  the  leaves  or 
collected  into  a  head,  inclosed  by  numerous  variously  modified  leaves 
at  the  summit  of  the  stem.  They  are  produced  either  on  the  same 
heads  as  the  pistillidia,  or  in  distinct  heads  on  the  same  individuals, 
such  Mosses  being  called  monodcious ;  or  the  heads  are  found  only 
on  distinct  individuals,  such  Mosses  being  termed  dioecious.  The 
structure  of  the  antberidium  is  exceedingly  simple ;  it  consisbi  of  an 
elongate,  cylindrical,  or  club-shaped  sac,  the  walls  of  which  are  com- 
posed of  a  single  layer  of  cells,  united  to  form  a  delicate  membrane. 
Within  this  sac  are  developed  vast  numbers  of  minute  cellules, 
completely  filling  it^  f<id,  the  sac  bursting  at  its  apex  at  a  certain 


period,  these  vesicles  are  extruded.  When  the  nearly  perfect  sacs 
are  placed  in  water,  the  vesicles  wiUiin  appear  to  absorb  water,  and 
sweU  so  as  to  burst  the  sac  of  the  antberidium,  and  often  adhering 
together,  they  collectively  appear  to  form  masses  larger  than  the  cavity 
from  which  they  have  emerged.  Through  the  trsnsparent  walls  may 
be  seen  a  delicate  filament  wiUi  a  thickened  extremity,  coiled  up  in 
the  interior  of  eaqh  vesicle.  Often  before  the  extrusion,  but  always 
shortly  after,  a  movement  of  this  filament  is  to  be  observed  when  the 
object  is  viewed  in  water  under  tl^e  microscope.  The  filament  is  to 
be  seen  wheeling  round  and  round  rapidly  within  the  cellule,  the 
motion  being  rendered  very  evident  by  the  distinctness  of  the  thickened 
extremity  of  the  filament,  which  appears  to  be  coursing  round  the 
walls  of  the  cellule  in  a  circle.  According  to  linger,  this  filament 
breaks  out  of  its  parent-cellule  in  Sphagnum,  and  then  appears  as  a 
spiral  filament  moving  freely  in  water,  in  fact,  as  one  of  tne  so-called 
Spermatotoa, 

"  The  pistillidia  of  the  Mosses  are  the  rudiments  of  the  fruit  or 
capsules.  When  young,  they  appear  as  flask-shaped  bodies  with  lonff 
necks,  composed  of  a  single  cellular  membrane.  The  long  neck 
presents  an  opencanal  like  a  style,  leading  to  the  enlarged  cavity  below, 
at  the  base  of  which,  according  to  Mr.  Valentine^  is  found  a  single 
cell  projecting  free  into  the  open  space.  The  single  cell  is  the  germ 
of  the  future  capsule ;  at  a  certain  period  it  becomes  divided  into  two 
by  a  horiaontal  partition,  the  upper  one  of  these  two  sgain  divides, 
and  so  on  until  the  single  cell  is  developed  into  a  cellular  filament, 
the  young  seta;  the  upper  cells  are  subsequently  developed  into  the 
urn  and  its  appendages,  and  as  this  rises,  it  carries  away  with  it,  as 
the  calyptrs,  the  original  membrane  of  the  pistillidium,  which 
separates  by  a  circumscisaile  fissure  from  the  lower  part,  the  future 
vaginula.  These  observations  of  Valentine  are  not  exactly  borne  out 
by  those  of  Schlmper  in  some  of  the  detail  points.  According  to  this 
author,  the  lower  part  of  the  pistillidium  (the  germen  of  Dr.  Brown) 
begins  to  swell  at  a  certain  time,  when  a  capsule  is  to  be  produced, 
becoming  filled  with  a  quantity  of  what  he  terms  '  green  granulations.' 
As  soon  as  the  thickness  has  become  about  that  of  the  future  seta, 
the  cell-development  in  the  horizontal  direction  ceases,  and  its  aetrrity 
is  directed  chiefiy  to  the  upper  part,  which  begins  to  elongate  rapidly 
in  the  direction  of  the  main  axis.  This  elongation  causes  a  sudden 
tearing  off  at  the  base,  or  a  little  above  it,  of  the  oell-membrane 
enveloping  the  young  fruit,  and  the  upper  part  is  carried  onwards  as 
the  calyptra;  toe  lower  part,  when  any  is  left,  remains  ss  a  little 
tubular  process  surrounding  the  seta  While  the  young  fruit  is  being 
raised  up  by  the  growth  of  the  seta,  the  portion  of  the  receptade 
upon  which  the  pistillidium  is  borne,  beoomeS  developed  into  a  kind 
of  collar,  and  at  length  into  a  sheath  (the  vaginula)  surrounding  the 
base  of  thei  seta,  which  is  articulated  into  it  t^ere. 

'*  M.  Hofmeister  again  describes  the  details  much  in  the  same  way  aa 
Mr.  Valentine.  He  states  that  there  exists  at  the  point  where  the 
style  and  germen  of  the  pistillidium  join,  a  cell,  developed  before  the 
canal  of  the  style  has  become  opened.  In  those  pistlUidia  which  pro* 
dnce  capsules  this  cell  begins  at  a  certain  period  to  exhibit  very  active 
increase ;  it  becomes  rapidly  divided  and  subdivided  by  alternately 
directed  oblique  partitions  into  a  somewhat  spindle-shaped  body, 
formed  of  a  row  of  laxge  cells.  Meanwhile  the  cells  at  tne  base  of 
the  germen  are  also  rapidly  multiplied,  and  the  lower  part  of  the 
pistillidium  is  greatly  increased  in  size.  The  spindle-shaped  body 
continues  to  increase  in  length  by  the  subdivision  of  its  uppermost 
cell  by  oblique  transverse  waUs,  and  the  opposition  which  is  offered 
by  the  upper  concave  surface  of  the  cavity  of  the  germen  causes  the 
lower  corneal  extremity  of  the  spindle-shaped  body  to  penetrate  intc 
the  mass  of  cellular  tissue  at  the  base  of  the  germen — a  process  which 
resembles  the  penetration  of  the  embryo  into  the  endosperm  in  the 
embryo-sac  of  certain  flowering  plants  The  base  of  the  spindle- 
shaped  body,  which  is  in  fact  the  rudiment  of  the  fruit,  at  length 
reaches  the  base  of  the  pistillidium,  and  penetrates  even  some  distance 
into  the  tissue  of  the  stem  upon  which  this  is  seated.  The  growth 
of  the  upper  part  going  on  unceasingly,  the  walls  of  the  germen  are 
torn  by  a  circular  fissure^  and  the  upper  half  is  carried  upwards, 
bearing  the  calyptra ;  the  lower  part  forms  the  vaginula.  The  upper 
cell  of  the  spindle-shaped  body  then  becomes  devdoped  into  the 
capsule,  and  the  calyptra  often  becoming  organically  connected  with 
this,  as  the  base  of  the  seta  does  with  the  end  of  the  stem,  it  in  such 
cases  undergoes  further  development  during  the  time  it  is  being  carried 
upwards  by  the  growing  fruit. 

"  The  view  now  entertained  by  Schimper,  Hofmeister,  and  others  of 
the  reproduction  of  the  Mosses  is,  that  the  antheridia  are  truly  male 
organs,  and  that  they  exert,  by  mesns  of  the  spinX  filaments,  a  fer 
tilising  influence  upon  the  pistillidia,  it  being  assumed  that  those 
bodies,  or  the  fluid  which  they  are  bathed  in,  penetrate  down  the  canal 
of  the  style,  or  neck-like  portion  of  the  pistillidium,  to  reach  the 
minute  cell,  the  supposed  embryonal  cell,  situated  in  the  globtdat 
portion  or  germen  of  the  pistillidium,  and  thus  render  it  capable  ot 
becoming  developed  into  a  perfect  fruit 

"  No  such  process  of  fertilisation  has  actually  been  observed  in  the 
Mosses,  and  therefore  all  the  evidence  is  at  present  merely  circum- 
stantial, but  this  is  very  strong.  In  the  first  place  it  is  stated  as  an 
undoubted  fact  by  Schimper  and  Bruoh,  that  in  the  dioscious  Mosses, 
those  on  which  the  antheridia  and  pistillidia  oc^  in  separate  plaixt% 
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frait  is  never  prodooed  on  the  Bo-oa31ed  male  plants,  and  neyer  on  the 
ao-called  female,  unless  the  males  oocnr  in  the  Ticinity.  Sereral  examples 
are  cited  in  the  work  of  Sohimper  above  referred  to.  When  the  sexes 
ooour  alone,  the  inorease  of  the  plant  jm  wholly  dependent  on  the 
propagation  by  gemmse  or  innovations. 

**  By  the  disoovery  of  the  antheridia  and  pistUlidia  in  the  other 
higher  Cxyptegams,  the  arguments  from  analogy  greatly  strengthen 
the  hypothesis  of  tiie  sexuality  of  Mosses. 

"  Further  observation  is  required  then  for  the  direct  proof  of  the 
occurrence  of  a  process  of  fertilisation  in  the  Kosses';  but  the  facts 
now  before  us  ail  tend  to  prove  their  sexuality,  if  we  ax^^e  from 
analogy,  and  the  probabilities  deduced  from  the  negative  'evidence 
above  referred  to,  in  regard  to  the  dicecious  species. 

"  It  is  unnecessary  to  give  any  account  of  the  well-known  structure 
of  the  Moss  capstdes ;  yet,  in  order  to  render  the  comparison  with  the 
pbsanomena  of  the  l^e  of  Mosses  with  those  of  the  other  leafy  Cryp- 
togams complete,  it  may  be  worth  while  to  allude  to  the  germination 
of  the  spores.  The  spore  is  a  single  cell  with  a  double  coat,  like  a 
pollen-grain ;  this  germinates  by  the  protrusion  of  the  inner  coat  in 
the  form  of  a  filamentous  or  rather  tubular  process,  which  grows  out 
and  becomes  subdivided  by  septa,  so  as  to  form  a  confervoid  filament. 
The  lateral  branches  bud  out  from  some  of  the  cells,  some  elongating 
into  secondary  filaments,  others  at  once  undergoing  a  more  active 
development,  and  by  the  multiplication  of  their  cells  assuming  the 
condition  of  conical  cellular  masses,  upon  which  the  forms  of  Moss 
leaves  may  soon  be  detected ;  these  cellular  masses  becoming  buds, 
from  which  the  regular  leafy  stems  arise. 

'*  ffepaticcR, — The  genera  comprehended  in  this  family  present  a 
wonderful  variety  of  structure  in  the  reproductive  organs,  but  in  almost 
all  of  them  the  existence  of  the  two  kinds  of  organs  called  pistillidia 
and  antheridia  have  long  been  demonstrated,  and  in  most  oases  the 
development  of  the  sporangia  from  the  so-called  pistillidia  has  been 
traced.  In  those  genera  in  which  the  plants  most  resemble  the  Mosses 
in  the  vegetative  portion,  as-  in  Jungermannia,  the  pistillidia  are  very 
like  those  of  the  Mosses;  this  is  also  the  case  in  Marchantia;  but  in 
PeUiOf  Anthoceroi,  and  other  genera,  the  rudiment  of  the  sporangium 
bears  a  striking  resemblance  to  the  so-called  ovules  of  the  Ferns, 
Bhmcarpece,  &c.,  occurring  upon  the  expanded  fronds  very  much  in 
the  same  way  as  those  bodies  do  upon  the  pro-embryoes  of  the  said 
families.  It  would  occupy  too  much  space  to  enter  into  a  minute 
detail  of  the  various  conditions  that  are  met  with.  It  is  suffident  to 
say  that  in  all  cases  the  physiological  stages  are  analogous  to  those  of 
the  Mosses ;  since  the  pistillidia  produced  upon  the  fronds,  or  leaf- 
bearing  stems,  developed  directly  from  the  spores,  go  on  to  produce  a 
sporangium  alone,  in  which  the  new  spores  are  developed  without  the 
intervention  of  the  stage  of  existence  presented  by  the  pro-embryo  of 
the  Ferns  and  JSqvMetaoecBf  where  the  pistUlidia  and  antheridia  occur 
upon  a  temporary  frond,  and  the  former  give  origin  to  the  regular 
stem  and  leaves  of  the  plant" 

The  genera  of  Mosses  are  principally  characterised  by  peculiarities 
in  the  peristome,  or  by  modifications  of  tiie  calyptra,  and  of  the  position 
of  the  urn.  Linnssus  admitted  very  few  genera,  but  modem  muscolo- 
gists  have  increased  the  number  veiY  largely. 

Mosses  are  found  all  over  the  world  where  the  atmosphere  is  humid. 
They  are  however  more  oommon  in  temperate  than  in  tropical  climates. 
Mosses  are  among  the  first  plants  that  spring  up  on  the  surfiuse  of 
inorganic  matter,  at  first  appearing  like  a  green  stain,  when  they  merely 
consist  of  germinating  spores,  but  soon  clothing  themselves  with  leaves, 
and  then  by  their  decay  producing  the  earliest  portion  of  decomposed 
vegetable  matter  with  which  the  soil  is  fertilised. 

liindley  separates  the  genera  Andrcea  and  Anoiehitma  from  the  rest 
of  his  Mwci  undo?  the  order  Andraaeece.  The  tporo<»ses  in  this 
order  open  by  valves,  and  have  an  operculum,  but  no-eUters. 

(Bridel,  JBryologia  Un%ve)talu ;  liedwig,  Tkeoria  QeReraHonis,  <&<?., 
Plantarum  Cryptogamxcvt/rum  ;  Findlicher,  iSenera  Plantarvm  ;  Hooker 
and  Taylor,  Mutoologia  BrUawnica;  Lindley,  YegdabU  Kvngdom ; 
"Rejifrey,  in  Jieport  of  Britith  Asaociaiion,  1851.) 

MUSCICATIDiE,  Flycatcken,  a  family  of  Inseotivorous  Birds,  so 
named  from  their  mode  of  taking  their  prey.  Thus,  M.  Temminck 
states  that  the  Flycatchers  (Qobe-Mouches)  feed  entirely  on  flies  and 
other  winged  insects,  which  they  catch  as  they  fly  (' Manuel  d'Omi- 
thologie') ;  and  our  countryman  White  says : — ''There  is  one  circum- 
stance characteristic  of  this  bird  (the  Spotted  Flycatcher,  Mutcicapa 
gritola)  which  seems  to  have  escaped  observation,  and  that  is,  it  takes 
its  stand  on  the  top  of  some  stoke  or  post,  whence  it  springs  forth  on 
its  prey,  catchiog  a  fly  in  the  air,  and  hardly  ever  touching  the  ground, 
but  returning  still  to  the  same  stand  for  many  times  together." 
(' Nat.  Hist  of  Selbome.')   . 

Linneeus,  in  his  last  edition  of  the  '  Systema  Natum,'  places  the 
genus  ifttscicapa,  containing  the  True  Flycatchers,  the  Tyrants  (if. 
Tyratmut),  and  several  other  species  to  the  amount  of  21,  between  the 
genera  FringiUa  and  MotaciUct, 

Cttvier  places  the  Gobe-Mouches  (Miucicapc^  Linn.)  between  the 
PiefrOri^hes  (Butoher-Birds,Xam«9,  Linn.)  and  the  CoUngas  (Ampelis, 
Linn.).  He  describes  the  group  as  having  the  bill  depressed  horizon- 
tally;  and  frmoished  with  hairs  or  vibrissse  at  its  base,  and  its  point 
mpri  or  less  hooked  and  notched ;  and  he  makes  the  Flycatchers  oon- 
list  of  the  Tjrants  (Tyranwus,  Linn.) ;  the  Moucheroles  (MutdpttOf 


Ouv.) ;  the  Platyrhynques,  or  Broad-Bills;  certain  species  high  an  & 
legs  and  with  a  short  tail  {Turdm  aurUw,  GtuL—Oonopophoffo,  VieilL); 
the  True  Flycatchers  (Muacicapa,  Cuv.) ;  and  other  variations  of  fona, 
principally  in  the  bill,  which  becomes  more  slender  in  some,  thss 
approximating  to  the  Figuiers;  and  in  others  has  the  ardte  a  Uttls 
more  elevated,  whilst  it  is  curved  towards  the  pointy  thus  leading  to 
Saxicda,  Cuvier  finishes  by  observing  that  there  are  various  genera 
or  sub-genera  which  come  very  near  to  certain  links  of  the  series  oi 
Flycatchers,  though  they  much  surpass  those  birds  in  siae,  such  as 
the  Bald  Tyrants  {Cfymnocephaitu,  Qeoft),  and  Cephaloptenu  (Qeoff ). 

[CORACIKA^] 

M.  Temminck  places  his  genus  Gk>be-Mouohe  {Muicieapa^  linn.) 
between  Laniui  (Linn.)  and  Turdtu  (Linn.). 

M.  Vieillot  places  the  Myoth^res,  or  Flycatchers,  between  the 
Ch^lidons  (Swallows  and  Goatsuckers)  and  the  Collurions  (Butdle^ 
Birds). 

Mr.  Vigors,  at  the  commencement  of  the  section  treating  of  the 
order  DaUiroairet,  observes  tiiat  the  depressed  bill  and  insectrfood  of 
the  TodidcB  introduce  us  at  once  to  the  ifuscicapidce,  with  which  they 
are  Immediately  connected  by  the  genus  Platyrhynchua,  Desni.  The 
species  that  compose  the  latter  group  were,  he  remarks,  originaliy 
included  in  the  genus  Todua,  and  were  seRfurated  from  it  only  <m 
ascount  of  the  comparative  strength  of  their  legs.  "  The  whole  of 
the  MuscicapidcB,  indeed,"  continues  Mr.  Vigors,  ''with  which  family 
PUityrhynchna  is  now  united,  have  a  decided  affinity  to  the  last  tribe, 
or  the  birds  which  feed  upon  the  wing,  in  their  broad-based  bills,  the 
'nbrissee  that  surround  them,  and  their  similar  habits  of  darting  upon 
their  prey  while  on  the  wing.  Separated  from  them  chiefly  by  the 
strength  and  more  perfect. structure  of  the  leg  and  foot,  they  forxs 
the  extreme  of  the  succeeding  tiibe,  in  which  they  are  nnmbered  in 
consequence  of  these  distinguishing  characters.  The  line  of  affinity 
between  the  two  tribes  may  thus  be  assumed  as  establiBhed."  Mt. 
Vigors  then  states  that  the  families  composing  the  order  DaUiroitra 
appear  to  succeed  each  other  as  follows : — Muaeiea^pida:  Lamada: 
MervUda  ;  Sylviadm  ;  PipridtB.  These  &milies  are  thus  grouped  by 
him  in  their  typical  disposition  :— 

Normal  Qroup. 

Rostris  fortioribus {MeruliZ, 

Aberrant  Group.  r^^^^^^. 

Rostris  debilioribus i  Ptpridoe. 

iJfuscicapidcp, 

He  further  remarks  that  the  Muscicapida  contain  a  multitude  of 
spedes,  diffused  over  every  quarter  of  the  globe,^  and  dtffining  ia 
many  points  of  generic  distinction ;  but  hitherto  so  ill-defined,  and 
so  unsatisfactorily  grouped,  that  any  attempt  to  trace  them  in  detail 
through  their  affinities  in  their  present  oozifusion  would  be  hopelessi 
They  are  all  however,  he  adds,  well  united  together  by  the  esseotiAl 
ohaxnoters  which  distiniB^ish  the  type  of  the  group — the  notched, 
depressed,  and  angular  bill,  and  the  strong  hairs  or  vibriasse  that  sur- 
round its  base.  In  these  oharacters,  as  well  as  in  their  manners, 
they  partially  correspond  with  the  Laniada,  from  the  earlier  famUies 
of  which  they  chiefly  diflfer  in  their  inferior  power  and  robust- 
ness. Mr.  Vigors  then  enters  among  the  Lcmiadcs  by  the  genes 
TyrawMUf  Cuv.,  which,  in  his  opinion,  unites  them  with  the  Musci' 
capidce,  in  which  family  indeed  that  genus  has  generally  been  olassed, 
and  from  which  he  would  separate  it,  chiefly  on  account  of  the 
strength  of  the  bill,  wherein  the  character  of  a  Shrike  is  more  con- 
spicuous than  that  of  a  Flycatcher. 

M.  Lesson  makes  the  MumcapidcB  consist  of  the  genera  Tyrannns, 
Monacha,  Ewylaimua^  PkUyrhynchua,  Todua^  Myia^ra,  Mnaeieapa, 
Akptrurtu,  JDrymophUa^  FormidvorOf  MipidurOf  Saiurii,  Paopkwle*, 
and  £nicurua. 

Mr.  Swainson  ('Classification  of  Birds')  is  of  opinion  that  the 
Wkter<3hats  (Ptuvicolince)  seem  to  connect  the  Tyrant  Shrikes  with 
the  Flycatching  Family,  or  Muacicapidce,  the  most  insectivorous  of  the 
DetUiroatrea ;  a  group,  he  remarks,  hardly  less  numerous  than  that  of 
the  Warblers,  and  composed,  like  them,  almost  entirely  of  small  birds. 
Both  families,  he  continues,  are  insectivorous,  that  is,  habitual 
devourers  of  insects;  but  very  many  of  the  warblers  (even  in  the 
mors' typical  geneiu)  feed  also  upon  fruits,  of  which  the  robin,  the 
blackcap,  and  the  white-throat  are  notable  examples.  "  The  Flycatchers 
however,"  adds  Mr.  Swainson,  "properly  so  called,  seem  to  be  strictly 
and  exclusively  insectivorous,  or,  at  least,  it  has  not  yet  been  ascer- 
tained that  any  of  the  species  composing  the  typical  group  Mtucieapidca 
ever  partake  of  fruits.  This  peculiarity  of  diet,  independent  of  many 
others,  separates  them  from  the  warblers  on  one  side,  and  from  Uie 
Ampelidce,  or  Chatterers,  on  the  other;  while  another  is  to  be  found 
in  ihe  mode  or  manner  of  their  feeding.  The  warblers  fly  about, 
hunting  down  their  proy,  searching  among  trees,  and  roaming  from 
place  to  place  after  their  fEivourite  food;  hence  they  become  ambulating 
flycatchers,  and  their  feet  aro  consequently  large  and  strong  in  com- 
parison to  the  size  of  their  bodies.  We  need  only  look  to  the  gold- 
crested  and  wood  warblers  ajs  exemplificationa  of  this  remarl^  even 
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unoDg  thoH  ipwuea  which  hvqnsDt  treea ;  but  in  niob,  u  in  tha 
8toDMb«ta,  Saaieotma,  and  MotaeUiwtr,  u  hkbituaU;  wiLi,  tha  feat 
an  muoli  itrangar  and  tha  thanka  mora  lengthened.  Kow,  the  vsty 
lavans  □[  thii  ibnature  is  the  typioKl  diitinction  of  tha  Fljoatehen ; 
their  Ian  ua  nnurkabl;  amall  and  veak — more  ao,  perbapa,  than 
thoa*  ^anv  denlinMtna  birda— ahowing  at  onoa  that  thair  teat  are 
bntUttleuaadj  and  Buoh  WB  find  to  be  thecaaa.  Tha  Fljertchera 
oanatttnte  the  finiroalnl  tn>«  "t  foi™  amon^  the  leading  diniioiu  of 
the  Dntimtrti,  and  they  oouaeqaantlr  exhibit  all  the  ehief  indict 
tiona  of  that  primary  type  of  natnra,  m  it  i«  eihibiwd  in  tha  feathered 
creation.  Theae,  aa  the  intelligent  ornithologiit  already  kaowa,  are 
macifcetad  in  a  large  and  rather  wide  mouth  and  bill ;  ahort,  feeble, 
■nd  often  imperfect  feet ;  great  powan  of  flight  and  often  a  conddai^ 
able  lei^tb  of  wing  j  the  deTolopment  of  thia  Utter  atrootu™  i«  not 
alwaya  apparent,  but  it  is  the  paonliar  power  of  their  flight  npoti 
which  they  chiefly  depend  for  proooring  mDuatenoe.  They  are  moatly 
■adentuy,  and  omy  dart  upon  suoh  ioaects  aa  ooine  within  a  auddati 
awoop,  without  attempting  to  puraue  their  game  further,  if  aoeuocoaa- 
fulintha  flratinatanoe:  they  rotum,  in  fact,  to  the  epot  the^  left, 
or  to  anoUur  Tory  near,  and  there  awajt  patiently  until  anothermaect 
paaaea  within  tiie  proper  diatance.  This  habit  of  feeding  at  once 
eiplaina  the  i«aM>n  of  the  feet  being  bo  amall  and  weak,  by  showing 
that  they  ar«  merely  need  to  support  the  body ;  or,  at  least,  that  they 
are  not  employed  in  constant  eierdsa  or  exertion,  as  in  the  ^nerality 
of  other  birde.  Other  Aaiaotera  accompany  thaae,  no  leas  indicalive 
of  birda  which  feed  eiclaniTely  upon  the  wing :  the  bill  is  alwaji 
coneidersbly  deprroaed  or  Battened,  partdoolarly  at  its  base  ;  and  the 
aides  of  the  mouth  are  defended  with  gttff  Iniatlra,  to  ~ 
atrugglea  of  their  prey." 

Hr.  Swauuon  thinks  that  the  primary  divisions  appear 
wnted  by  the  mneia  Eurylaimtu,  Miucicapa,  Fluvieola,  Piarit,  and 
QsenUa,  and  theae,  aoeording  to  his  Tiewa,  conititute  the  typea  of  ao 
many  sub-fcmiliea,  Tory  unequal  indeed  in  their  contents,  yet  blend- 
ing sufSdent^  into  each  other  to  point  out  their  eiroular  soccaasion. 
Ha  considen  the  Brrii  two  of  these  to  be  the  typical  and  aub-typical 
groups  ;  and  the  three  next  to  be  aberrant. 

Prince  C.  L.  Bonaparte  (■  Oeognphical  and  ComparatiTe  List') 
places  the  Mutdeapida  between  the  Tvrdida  and  the  Lamiada  ;  and 
be  makes  the  MvtekapidiE  oonsist  of  the  foUowing  sub-families  and 

0.  Muieieapina. 
Oenera  ■.—SMpkaga,  Sw. ;  Tyrantaila,  Sw.  j  IVvmuM,  Tieill. ;  J/»fc 
vkJw,  Sw.  i  Btalii,  Boie, ;  Mutcieapa,  Linn. ;  RylhntUnia,  Bonap^ 


Genera ;— /e(eri»,  VieilL  ;   Virto,  Vieill. ;   Virtoij/ha,  Bonap. 

In  conudering  this  arrangement,  the  student  should  remember  that 
tt  only  applies  to  the  birds  of  Europe  ind'  Nortii  America. 

Mr.  Swunson  thua  dafinee  the  family : — Statura  amalL  Bill  con- 
siderably depressed  ita  entire  length,  broad ;  the  edge  of  the  upper 
mandible  folding  over  that  of  the  lower ;  the  tip  abruptly  bent  and 
notched.  Rictus  wide,  defended  with  strong  ngid  bristles,  pointing 
forwsj^  Feet  almost  almya  short  (except  in  the  rasoriJ  types, 
where  of  course  they  are  longer),  imsll,  and  weak.  Feed  solely  upon 
insecta  captured  during  Sight.    Habits  sadButAry. 

SuVFamily  Qutmlina:. 

Bill  strong,  broad,  much  depremsed ;  gape  wide.  Eictui  with  atrong 
bristles.  Feet  short,  membling  thuae  of  tha  typical  Aaijptlina. 
Lateral  scales  minute.     (Sw.) 

Mr.  Swainaon  ia  of  opinion  that  the  genus  Qaemla  is  the  type  of ' 


both  of  theae  opiniwu  may  be  reeonailad,  by  Tiewing  It — as  it  ilanda 
in  hia  ammgement— a*  the  conneotiag  link  between  theae  tamiliei. 
He  remarks  that  all  the  otbet  Flycatchen,  according  to  hia  syatem,  M 
far  as  we  yet  know,  feed  entiRily  upon  insocta ;  but  thire  ia  unijnaa- 
tionable  teatimony  that  thia  epedaaliTea  also  upon  baita,thua  uniting 
In  itself  the  characteristics  of  the  two  familiea  which  It  oonnecti.  In 
the  bill,  be  adds,  there  ia  much  of  the  form  and  atnngUi  of  that  of 
Ptarit,  but  it  is  wide  and  moie  depressed ;  whilat  the  stiff  btiatlea  at 
the  rictus  betny  its  InsectiTorous  habit :  the  feet  are  renuukably 
short  for  the  aiie  of  the  bird,  and  am  calculated  only,  like  those  of 
the  Jnfxiute,  for  parching.  All  these  characters,  in  the  opinion  of 
Ur.  Swainson,  not  only  point  out  thia  genua  aa  the  fiaatrostral  type, 
but  perfect  the  union  of  the  families  of  Miudeapida  and  Ampelidie. 
QatnUa,  Tieill.,  and  Lathria,  Sw.,  are  genera  of  thia  aub-fiunily. 
QitenUa. — Bill  large,  broad,  and  atrong.  Oonys  long  and  stnigiht. 
Kostrila  conoealed  by  inonmbant  reflected  feathna.  Woga  long  and 
broad,  fourth  qoill  langaat,  Toaaunequal;  innartoeahortwl^  of  equal 
length  with  the  hind  toe.    Tail  OTsn. 

<i.  rubrieoUii,  the  Common  Fishau,  is  black  with  a  purple  throat. 
It  is  the  Muaeieapa  niiiricolli§  of  Omelin. 

It  la  a  oatiTe  of  America,  where  they  go  in  tn>op*  in  tha  wooda  in 
punuit  of  inaecta. 
KAi.  una.  DiT.  Tou  nL 
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a  (Qntrela  nArieoUit). 


Bill  large,  thick,  Bub.cylindrioa].  Culmen 
ridge;  the  tip  abruptly  bent  and  notched. 
Houth  'rery  wide.  Feet  weak  :  lateral  toes  v 
lateral  acalea  small. 


Isrge,  depresaed. 
;  interior  scalea  of 
Wing!  long. 


I 


Csjeuia  Shrike  (AorJi  dqwHiwii). 

Hr.  Swainson  {who  givea  the  above  aa  the  charaotara  of  the  sab- 
family  to  whioh,  in  hia  opinion,  AUOrmra  immediately  leads)  states 
that  in  the  Piariana  there  are  but  three  aaoBrtained  genera.  "  Thaae 
birds,"  Bays  Hr.  Swainson,  "like  their  npieaentativea,  Mimadia  and 
Piaritcma,  depart  oonaiderably  from  the  types  of  thia  family  ;  the  bill 
is  less  depressed  than  in  any  other  of  tha  Fiycatohera,  and  lie  structure 
is  altogether  stronger  and  thicker ;  they  are  all  natiTsa  of  tropical 
America,  and  are  generally  found  only  in  thick  foreats.  OnbemtUt  it 
the  genns  by  which  they  appear  to  be  connected  with  tha  waterohat^ 
through  the  medium  ot  AlKtmra,  One  species  only  is  yet  known,  the 
(MeriutaftTp:tUtu,  rnnarkable  for  its  long  forked  tail :  to  tbia  anoceeda 
Piarit,  where  we  Snd  nearly  all  the  speciee  colonred  alike ;  that  ia, 
thn  aro  more  or  leas  of  a  gray  or  pearl  white,  with  black  bead,  winga, 
and  tul :  thi^  remind  ua  immediately,  of  the  gnlls,  and  thia  analogy  ia 
one  of  the  moat  beautiful,  when  worked  out,  in  the  wbolo  family. 
I  Tha  amaller  birds  of  the  genua  Padiyj/Bchia  immediately  follow, 
3b 
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Two  or  thne  alread;  prepuv  ni  for  Uia  next*  diriaion  {QttentUaa), 
by  ths  great  depnnion  of  thair  bUla,  and  the  dusalBrlr  formed  rad 
fetthera  on  the  throit."  {'  CUaaiBcation  of  Birda/  part  iii.)  In  the 
■  Synopsia'  (part  i*.)  only  two  gene™  ««  giTon,  PiarU,  Cut.,  and 
Packyrynchut.  Spiz. 

Purit. — Bill  large.  The  rictua  amooth,  often  naked  round  the  eye.  I 
Wings  lengthened  ;  the  firet  quill  eoual  to  or  longer  than  the  foortL  ■ 
Tul  ehort,  sTen.    Inner  toe  shorter  ^an  the  enter.    (8».) 

P.  Cayanentu  ia  aah-coloured,  head,  «ins>i  and  tail  black.  Thii  in  . 
the  Lani%it  Oiyanaitu  cinereiu  of  Briuon ;  Laaiut  CayoRiu  of  LinuBaiin  I 
and  Omrlin ;  Pie-griiche  grias  de  Cayenne  of  Bufibn ;  Cajeona  Bhriko  | 
of  Latham ;  and  ia  the  type  of  CnriePa  genua  Pmru. 

It  ii  a  natiTe  of  Sontb  AmeHcs.  csrtiaulari;  Capenna.     Cnner  nja 
Qiat  ita  nuunera  are  thoae  of  ths  Shrikes. 
Ftuviaiiina. 

Lega  formed  fbr  waUdng.  Tard  lengtheced,  strong.  They  inhaUt 
the  tidea  of  marehaa  and  lirera  in  tropical  America.  Seimra  alone  ia 
Auitralian.     (Sw.) 

If  r.  Snainaon  states  that  tbe  J^tHntoIiiuE,  or  Waterchats,  with  the 
exception  of  one  genua,  whose  situation  is  still  somewhat  doubtful, 
are  HDtirely  reitricteil  to  the  warm  latitudes  of  America,  where  t^ay 
seem  to  represent  the  atonechata  and  the  vragtaila  of  the  Old  World. 
"They  are,"  continues  this  author,  "strictly  ambulating  Flyoatoheia, 
and  coUBtilule  the  raaorial  divi?i&Q  of  thia  family.  The  legs  are  conse- 
quently Tery  long,  and  formed  eapecially  for  walking;  the  toes  are 
also  long,  quite  divided  to  their  base,  and  fumished  with  long  and 
slightly  curred  clawa,  This  itnicture  enablea  theae  birds  to  rna  with 
grvat  celerity;  and  they  are  generally  seen  on  the  aidea  of  atraama  and 
riTera,  feeding  upon  Sytng  insects  which  resort  to  auch  situationa;  for 
they  never  hunt  among  treea,  and  rarely  perch ;  such  at  least  are  the 
manners  of  the  typical  apeciea ;  but  there  are  of  courae  Tarioua  modiG- 
eationa  of  habit,  correaponding  to  thoae  which  will  now  be  glanoed 
at  in  their  structure."  Mr.  Swainson  eihibita  some  Tariation  in  his 
Tiews  aa  to  thia  group  in  the  third  and  fourth  parta  of  the  '  ClaBaifica- 
tion  of  Birds.'  In  the  thiid  part,  the  first  genua,  with  which  he  begins 
the  series,  ia  that  of  StUiira,  difiericg  only  from  SJiipidura  by  its 
more  lengthened  bill  and  feet :  indeed  he  by  no  means  feels  satiafied 
that  iSniuTB  ii  naturally  separated  &oni  SAipidum,  although,  for  the 
preiant,  he  adopts  the  group  aa  propooed  by  Mr.  Vigora  and  Dr. 
Bonfield.  He  nevertheleaa  eipresses  his  euspioion  that  all  the  genera 
of  the  Flttvicolina  may  prove  to  be  natives  of  tropical  America,  and 
that  Siinra  i>  only  composed  of  nberraut  species  of  JVtifiidnra  which 
pass  into  the /Yuctco/inir.  Both  these  divisions  (Snotraand  Rhtpidura), 
as  well  as  that  of  Sticirau,  have  broad  fan-shaped  tnils,  which,,  he 
obaerres,  plainly  indicate  tbe  type  to  which  they  belong,  dthough  the 
rank  tbey  respectively  bold  cannot,  in  our  present  etate  of  knowledge, 
be  cltariy  ascertained.  "Leaving  this  group,"  says  Mr.  Swainson  in 
continuation,  "  we  reach  that  of  Pluvuola,  by  means  of  certain  black 
and  gloaay  birds  of  Brazil,  aome  of  which  have  distinct  crests :  these 
luttflr  conduct  ns  to  the  typical  Plitviml/r,  having  the  legs  unusually 
long,  the  bill  depressed,  the  tail  lengthened,  and  the  plumage  difftraittly 
varied  with  white  and  black.  One  of  the  most  characteristic  of  these 
singular  birda  is  the  Fluvicola  eurioria,  of  the'  sise  of  a  lark ;  but  some 
are  nearly  equal  to  a  small  thrush.  PaipiciUa,  so  called  from  the 
naked  fleahy  lobe  which  surrounds  the  eyes  like  spectsdes,  is  the  next 
genus :  this  is  succeeded  by  Alarlrara,  one  of  the  most  distinct  and 
well  defined  groups  in  the  wbolo  circle  of  omitbology ;  the  remarkable 
development  of  the  tail-featliers  in  this  gronp  only  finds  a  parallel  in 
the  genus  Vidtui  among  the  finches  and  that  of  OcUlta  on  the  tasorisl 
circle.  Besides  these  genera,  there  are  several  black  and  white 
ooloured  birds  having  a  general  resemblance  to  the  foregoing,  which 
would  seem  to  enter  among  the  waterohats ;  yet,  as  we  have  not  suffi- 
ciently analysed  the  group,  we  must  leave  this  point  undetermined  : 
among  these  are  the  white-headed  tody  of  the  old  writers,  which  is 
either  a  TyranntJa  or  an  aberrant  Piuvicola,  as  well  as  the  Mmcicapa 
UvixiciUa  of  Hahn,  which,  in  outward  appearance,  so  much  resemblea 
a  manakin,  that  it  may  possibly  prove  a  representative  of  that  family 
in  the  present  drcle."  In  the  fourth  part  tbe  sub-family  is  made 
to  oon^st  of  tbe  following  genera,  arranged  in  the  order  here 
'  given:— 

OiAa-nttt*, 'Vig.;  .dlecfnmi^  Tieill. ;  Plturkola,  Sw.  (with  its  sub- 
genus BUeinpiu,  Sw. ;  Ptpoata,  D'Amn}  {  Srinra,  Horsi  and  Vig.  j 
AnpiciUo,  Sw. 

daio-Hctea — Bill  thick,  mb-dspresaed,  raised  at  the  base ;  oulmen 
tvonded;  upper  mandible  slightly  notched  at  tlie  apex;  nostrils 
roanded ;  the  riottu  fomished  with  dose^et  rigid  vibrissie.  Wings 
moderate  ;  quills,  from  the  first  to  the  fifth  nearly  equal,  the  first  the 
■hortaat,  the  eecand  the  longest ;  the  external  beards  (pogoniis),  eioept 
the  beards  of  tike  firat  feather,  notched  in  the  middle ;  internid  beards 
entire.  Feet  vrith  tDodeiata  tarsi ;  the  aorotarala  and  parataraia  scutel- 
latad;  soles  letionlalcd  with  oval  scales.    Tail  very  long  and  forked. 
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throat  and  n 
wings  and  tw 
fermginoos. 


<yif 


1.  Ouiai»ghia»i  ia  aih'colonred,  longitudinaQj  lineated  witli  brown ; 
<t  third  put  or  Hr.  BTainxSs'i  <  ClasiMutioB  ol  Birds,'  (he  snb- 
ud  Is  U»  followinK  order ;— Atrr'BWHK*,  idinsviwe,  FItniet. 
rimm,  QmniKiis.  In  Die  lonnh  part  ['3;nop>li'l  the;  are  thus 
— ^HrwJMW,  AanoHM,  Ftimailii'ii,  MiHctcapiiHi,  Jkirjrlsiiirnir. 


ffnAonatM  (Vmiiviaarf,    Vi«orB,  'Zooloflesl  Joainal,' 

and  speciflo  descriptions  we  haTa  given 
lich  he  named  after  Colonel  Cnnninghan 
of  Rio  Janeiro,  appears  to  hsve  a  conaiderablB  afiinity  to  the  geoof 
Ptarit  of  Covier  in  the  structure  of  ita  bill  and  winga,  bat  thM  rt 
differs  from  it  by  other  such  essential  characters  as  to  have  induced 
Mr.  Vigors  to  place  it  in  a  aeparata  genus.  Besides  the  diffsiaioe  is 
the  structure  of  the  tail— an  important  ohaiaoter,  he  obaervea — in  tha 
group  of  the  Laniada,  which  still  retain  some  of  the  powem  of  flight 
belonging  to  the  Fiitinulra,  he  notes  the  foUowing  differences  betwea 
the  two  forms.  The  rictal  bristles  of  his  bird  are  strong  and  numP 
roua,  while  in  Piarii  they  are  scarcely  perceptible.  The  tand,  thongl 
somewhat  weaker  than  thoae  of  Piarit,  are  in  a  alight  degree  weakc, 
while  the  toaa  are  longer  and  stronger.  The  lateral  scales  of  the  tars 
are  sqaare  and  br  asunder,  while  in  Ptarit  tliey  are  rounded  aiH 
numeroua.  The  hinder  scales  also  are  leas  rounded,  laa  dove,  and 
lees  oonsplououa  than  in  tha  latter  genua.  ('  ZooL  Jonrn.,'  toI.  ii) 
JftMCJeopiiuE. 

Feet  weak,  formed  only  for  perching,  generUly  short,  eieeptdog  b 
Todiu,  but  alwajB  Ttij  altnder,  and  often  syndactyle;  Bill  men 
or  less  depressed  i  gape  with  stiff  brisUsa.  Gawa  amall,  oonsidermbly 
curved ;  lateral  toes  uneqoaL  Inhalnts  warm  and  trci[aoal  latiiudta, 
bnt  excluded  from  liarth  Amsrioa.    (Sw.) 

This  extensive  Bnb-&mity  contains  the  ordinair  Flycatchers,  the 
generality  of  whioh  do  not  exceed  the  dimensions  of  Jfaxneapa 
gritola.  Mr.  Swainson  remarks  that  the  bill,  although  it  ia  raivly  so 
broad  aa  in  the  Smrylaimiiia,  is  much  more  fiatteoed,  and  the  bniUea 
at  the  gape  are  more  developed.  "  Their  whole  sbnicturs  slso,"  con- 
tinues Mr.  Swainson,  "is  more  slight  and  delicate ;  but  thrir  colouring. 
although  sometimes  elegant,  is  almost  devoid  of  vivid  tints.  The 
different  form  and  length  of  the  bill  and  feet  furnish  the  characters  J 
by  whioh  the  genera  and  aub-genera  are  diaUnguished ;  wbDe  the  I 
speoiea,  whioh  are  exoeedingly  aumeroiu.  with  the  exception  of  thr 
genus  Todii4,  are  only  found  m  the  Old  World.  The  typical  gener 
are  ToAu  and  Stunteapt;  the  aberrant  am  U4gatoflkmt,  Manaek. 
and  Rkipidura :  the  two  fint  are  ao  uimierous  in  tpeoiea  as  to  oontai 
subgenera."  Mr.  Swainson  then  enters  into  alWthened  notice  < 
the  difisrsnt  genera  sod  subgencn;  exhiUts  the  eir«l«  of  TWn.- 
which  he  considers  to  be  complete  with  that  of  JfMcioopo  ,*  and  give 
the  following  ns  a  table,  showing  the  oompariaoti  of  TWn  with  th' 
orim  of  birds  and  tha  tribes  of  the  Ferohan;— 
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OtBTuTodMi. 

!•*«        . 

\        DOlchfd             .... 

F^i,tur)v<u^« 

(  BlU  Hiort ;  Up  «brustlr  hooktd ; 
\      notch  or  twth  Tcry  dliUnct  . 

y«l  TBiUnyl.  ;  bttd  large      . 

Flalyilm      . 

BUliluidei 

TribM  at        Otien  at 


Sii>i<in«(r«.  Haftatn. 
FluiraitrH.  Ifaltlant. 
TtammlTti.   GraUalom 


Thii  illuBtmtion  Mr.  Swainion  coniiden  to  b»  porfeot.  ('CUuiB- 
C&tion  of  Birda,'  part  iii.) 

The  genera  aod  aub-genera  of  the  ifuieicapina  ai«,  In  the  fotuth 
part  of  the  work  laat  quoted,  plaoad  in  the  foUowini:  order ; — 

Rhipidura,  Honf.  and  Vig. ;  Monacha,  HonC  and  Vig. ;  Megalaphia, 
Sw.  :  Todut,  Aurt.  (with  the  following  autgeEem  -.-^Conopoffiaga, 
VieilL;  PltUyrhynchuM,  Destn.;  Tadat,  Linn.;  Leplum.  aw.;  Plaia- 
Mltra,  Jard.  and  Salby);  MuiCKapa,  Linn,  (with  the  toUowing  iub- 
genera :—Crj7)Wioj)Aa,  Sw.;  Mueiptta,  Cay.;  Myirujra,  Horit  uid 
Vig. :  Mutcicapa,  Linn. ;  ktid  Hyliota,  Sw.) 

SAtpirfura.— Bill  abort,  depreaaed,  broad  at  the  baaa,  oompreiaed  >t 
the  upei ;  Uie  culmen  arched  ;  upper  mandible  notched  at  the  apex  ; 
noatrila  basal,  oval,  nearly  covered  with  bristlai  and  ptutnutfa  \  riotua 
furoiahed  with  eloBe^set  brirtlea,  genenilly  exceeding  the  taMidiUee  it) 
length.  Wings  moderate,  subacuoiinate ;  the  Brst  qnill  ahortett,  the 
■econd  longer  b;  twice,  the  third  and  fourth  (which  laat  ia  the  langeat) 
gradually  longer.  Tail  elongated,  patuloui,  rounded  at  the  tip.  Feet 
noderate,  slender;   the  aorotaraia  and  parataraia  entire.    (Vig.  and 

R.  jtabeUifcra  U  btvwu-blaclc ;  luperciliar;  and  poatonilai  (pot, 
throat,  points  of  the  wing-coTerti,  anil  gtema  and  tip*  of  the  tail- 
feathera  white  ;  nhdomeo  incliniog  to  ferruginona.  (Vig.  and  Horaf.) 
Thi«  ii  the  Mvtekapa  fiakdliftra  of  Omelin;  the  Fan-Tailed  Fly- 
catcher of  Latham. 
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T.  viridit  ii  biight-greeu  above ;  whitish  beneath ;  throat  n 
■idee  roaj ;  lower  tiul'CoTerU  yellow.    Thia  ipeciea  appean  to  be  the 
Atieeula  viridit  tUgantiuima,  Qreen  Sparrow,  or 


r  (heen 


Todier  da  St-Domingue  of  Boffoa;   the  Green  Tody  of  Engliih 

authora. 

Sloane  aaya  ^  hie  ipeoimen  that  ttie  belly  or  itomacb  wu  pretty 
thick,  and  very  well  fill«d  with  Oimicct  attd  amall  Termin  of  the  lika 
kind.  It  lorea,  he  adds,  melancholy  place*,  and  acarca  will  atir  from 
any  one  till  they  take  iC  "  It  is,"  aays  Sloane  in  coooluHon,  "  one  ot 
the  moat  beautiful  email  binia  I  ever  saw."  Browne  statu  that  it  ia  a 
very  ikmiliar  and  beautiful  bird,  and  will  often  let  a  man  come  within 
a  few  feet,  and  look  for  minutes  together  at  it,  before  it  movea.  "  It 
keeps,"  he  adds,  "  much  about  bouaei  in  the  country  parts.  Bits  very 
alow,  and  probably  may  be  easily  tamed." 


Pan-Tailed  FlTcaMin  {Mijiidura  JlaMltf»ra]. 

Hr.  Vtgon  and  Dr.  HonSeld  remark  that  the  figure  of  this  spedss 
giTen  by  I)r.  Latham  has  much  more  white  on  the  lateral  tail-feathers 
than  the  bird  deacribed  by  them ;  but  they  add  that  Dr.  lAtham  afflrviB 
that  the  apedea  ia  aubJKt  to  tnncb  Tariation. 

Ur.  Caley,  speaking  of  this  speoiea  under  the  name  of  Fao.Tail, 
saya,  "There  ia  aomsthing  singular  in  the  habits  of  this  bird.  It 
frequenta  the  small  trees  and  buahea,  from  whenoe  it  auddenly  darts  at 
its  prey,  apreadiog  out  its  tail  like  a  fan,  and,  to  appsanuice,  turning 
over  like  a  Tumbler  Pigeon,  and  then  immediately  returning  to  the 
nme  twig  or  bough  from  whence  it  sprung.  Theee  actions  it  continues 
oouatantly  to  repeat.  The  skin  ia  lery  tfuder  ;  and  it  ia  difficult, 
after  having  taken  it  off  the  body,  to  restore  it  agaju  to  its  proper 

They  are  found  in  Australia.  Hr.  Calsy  says  that  the  qwoies  ii  rsn 
common  about  Paramatta,  amd  be  does  not  recollect  having  missed  it 
at  any  period  of  the  ysar.     Omslin,  quoting  Foreter,  gives  New 

ZeaUnd  as  the  habiut 

Todm, — KU  lengthened,  broad  throughont,  contracting  suddenly  at 
the  tip,  very  flat     Briailes  short,  wenk,  or  none.     Tail  short,  very 


Itepical  Amerioa  only. 


Iw.) 


Green  Tod;  (lUu  virUit). 

U.  Leeeon,  who  places  the  genus  with  doubt  between  Pialgrhynclnu 
and  Myiagra,  says  that  the  birda  composing  the  genua  have  the  great- 
est approximations  to  the  KingBsbera,  near  which,  and  in  tiie  Syudao- 
tyloua  tribe,  Cuvier  hax  arraiified  them.  U.  Lesson  is  of  opinion  thut 
they  are  united  to  the  Kingfiahera  by  his  genus  T'odiraiapAus,  though 
be  at  the  same  time  observes  that  M.  Temminuk  admits  only  one 
Tody,  namely,  T.  viridit,  placing  it  near  Platythynchia  and  before  the 
Houcherolles,  an  opinion  vihioh  appears  to  M.  Leason  to  be  well 
founded.  The  Todies,  he  add><,  are  very  small  birda  of  America,  living 
upon  insecla  which  (hey  catch  in  the  mud  or  in  the  water.  "  They 
are,"  says  he,  "in  truth,  Water  Uoucherollei;  their  wide  and  flattened 
bill,  furnished  with  atperitiea,  or  teeth,  permits  them  to  rift  the  mud 
and  retnin  their  prey.  They  also  seek  for  small  insects  under  the  moss 
and  on  the  banks  of  amull  streams." 

Tho  bird  is  placed  by  Mr.  Vigors  among  the  FitliroilTa. 

This  species  is  a  native  of  the  Aatillea. 

Mtucieapa  {ButcUit,  Boie).— Bill  moderate,  triangular,  and  cot  much 
dilated  at  the  base,  which  is  furnished  with  long  and  MS  hairs. 
Nostrils  basal,  lateral,  ovoid,  partially  covered  with  haira  directed 
forwards.  Wings  rather  pointed ;  Grat  quill  amall  and  spurio^ 
second  rather  shorter  than  the  third  and  fourth,  which  are  the  longest. 
Tail  rather  short  or  moderate,  even  or  slightly  forked.  Feet  rather 
strong ;  tarsus  and  middle  toe  lengtLened ;  inner  toe  almost  as  long 
as  the  outer  toe. 

M.  gritola. — All  the  upper  parts  ash-brown ;  forehead  approaching 
to  wbitisb ;  a  longitudinal  stripe  of  a  deep  brown  on  the  head ;  throat 
and  middle  of  the  belly  white ;  aides  of  the  neck,  breast,  and  sides, 
aprinkled  with  longitudinal  st^na  of  aah-brown. 

This  ia  the  Qobo-Houehe  proprement  dit  of  BufTon  ;  Oobe-MoneliB 
Oris  of  Temminok;  Fli^ofanger  and  Qefleokter  Fliuienfanger  of 
the  Omoau;  Stoparola  of  AldronndDa  and  Bay;  j  Owybedog  of 
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BjHlted  Fijeitcbcr  (Ifuin'i 
The  Spotted  PljoalcLer,  one  of  tlie  latoili  of 


t  food.  > 


D  the» 


ida  before  the  Utter  part  of  Ma;,  when  its 
pallj  of  Qiee  and  other  diptei 


^istB  p. 


,  Bbounda.  Itn  mode  of  aipturing  them  u  well  deeonb«d  bj 
White  in  the  paHSHge  quoUd  dt  the  commenoemeat  of  this  article. 
Temminck  »rjb  that  it  rarely  eate  taterpillars  and  ante.  Pennant 
atattri  that  it  it  very  l'"^^  of  chomea ;  but  Hr.  Selb;  uya  that  be  haa 
not  beeo  able  to  lenfy  this,  and  that  he  ia  inalioed  to  believe  llat 
tba  Greater  Pettycbape  {Sylvia  horitmii),  a  keen  devourer  of  all  the 
■mailer  fmita,  baa  in  moat  inttanees  been  miataken  for  the  present 
bird.  The  eame  author  tells  us  that  it  ia  of  rare  occurrence  id  Scot- 
land. Mr.  Qould  aays  tbat  it  ie  foand  throughout  EnelaQd  and  a 
portion  of  Scotland,  whererer  Uiers  eiiata  a  looalit*  iuitable  to  ita 
BDonomy.  It  quite  ui  in  September  and  October,  having  bred  and 
brought  up  its  young  here.  M.  Temminck  aaya  that  it  is  apread  in 
Europe  as  far  aa  Sweden,  and  that  it  it  found  in  the  tempente 
provinces  of  Ruaaia;  but  that  it  ia  rare  in  Holland.  Ur.  Selby  states 
Uut  ita  summer  or  polar  migration  extends  na  far  as  Sweden  and 
Norway.  Prince  Bonaparte  ('  Spooohio  Camparativo ')  notes  it  aa  rare 
in  the  summer  near  Rome;  and  aa. found  in  Europe  generally. 
(' Geographical  and  Comparative  Liat').  Mr.  Oould  nyi,  "The 
Spotted  Flycatcher  appears  to  enjoy  a  wide  range  over  the  continent 
of  Europe,  being  generally  diiperssd  from  ths  border  of  the  Arctic 
Circle  to  ita  meet  southern  boundary;  and  we  have  also  frequently 
observed  it  among  collectiona  from  India."  The  neat,  locaely  con. 
structed  of  moss,  fibres,  catkins  of  the  ban!,  or  amall  twigi  lined  with 
straw  and  wool  or  hair  and  featbera,  is  often  placed  upon  the  jetting 
ends  of  beams  and  rafters  in  tool-bouaes,  or  other  garden  or  farm 
buildings,  whence  ita  name  of  Beam-Bird.  Th«  fbur  or  five  agga  are 
grayish-white,  with  pale  orange-brovm  apota.  Whan  the  young  are 
able  to  leave  the  neat,  the  parents  lead  them  to  some  place  where 
Inaecta  abound.  There  the  young  soon  learn  to  capture  their  prey 
after  the  manner  of  the  old  hirda. 

The  aaiea  are  alike  in  plumage.  The  young,  for  a  short  time  after 
they  begin  to  fly,  have  the  feathers  tipped  with  yellowiah-whitcu  which 
gives  them  a  mottled  appeaivoee.  The  chiip  of  this  Fl;cat<diar,  ita 
only  note,  is  weak. 

M.  atricapilia,  Oobe-Uoaehe  Bec-Elgue  of  the  French,  JIf.IiKliKiia 
of  Tetnminck,  the  Pied  Flycatcher.  Hale  with  the  upper  parta  blaek ; 
part  of  the  forehead,  a  patch  on  the  wing,  and  the  outer  web  ot  the 
two  outer  lail-feathera  on  each  ride,  aa  well  aa  the  lower  parte,  white. 
Female  and  young  grayiah-brown  above,  hrownish-whito  beneath. 

This  bird  is  a  viaitor  of  the  Britiih  Islands,  but  is  not  so  numeroo* 
•■  the  last.  It  arrives  from  the  middle  of  April  to  the  beginning  of 
Hay,  and  deparU  in  September.  The  eggs  are  five  or  aix,  pale, 
Sl<12ths  of  an  Inch  long,  and  rather  more  than  half  an  inoh  in 
breadth.  It  builda  in  the  holea  of  decayed  oaks  Or  pollard-treea. 
Mr.  Heyiham,  aa  quoted  by  Ur.  YarreU,  nys,  "  In  the  aeaaoa  of  1830, 
.  a  pair  had  a  neat  in  tJie  identieal  hole  where  thia  apedee  bad  bred  for 
four  inoceBBive  years.  On  the  14th  of  Hay  this  nest  oontalned  eight 
eggs  arranged  in  the  following  manner ;  one  lay  at  the  bottatn,  and 
the  nmainder  were  all  planed  perpendicularly  round  the  mdea  of  llie 
neat  with  the  smalhir  ends  reating  upon  it ;  the  eSeei  of  whioh  was 
exoeedingly  beautifuL" 

Surplaimina 

Siia  Urge.    Stmctoie  powerful.    Bill  ahort,  excessively  broad ;  the 
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upper  QModible  om<rax  above,  dilated  at  ita  baM,  and  th«  maigJM 
folding  over  those  of  the  upper  mandible  ;  the  tip  abmptly  booked. 

Win^iatlierahort,  Feet  strong,  modeiate.  The  outer  toe  oonneeted  fcv 
half  ita  length  to  the  middle  toe;  hinder  toe  long;  inner  toe  dioiteat 
Ur.  Swunson,  who  givee  this  os  the  character  of  the  cabAmily, 
obaOTvea  that  the  EmylaMina  are  the  most  renaikable  bird*  of  tba 
whole  family ;  the  apeciea  are  very  few,  and  their  geogrifdiieal  limits 
seem  to  be  reetrloted  to  the  hottest  parts  of  India,  where  they  inhalal 
the  foreata.  "In  sice,"  oontinuea  Ur.  Swainaon,  "they  exceed  all 
othen,  save  the  gsniu  Quentto,  in  this  family,  being  about  the  nxe  eC 
starlioga,  while  the  enormous  breadth  of  their  bills  and  the  paculisr 
brightneaa  of  their  colouring  render  it  impoaaible  for  the  itndent  to 
mislolie  tliem  for  any  other  genus.  The  bill  is  not  only  eicesdvely 
broad,  bnt  the  margins  of  t^  base  are  ao  dilated  that  they  often 
project  over  those  of  the  lower  mandible,  whilst  its  eubatanca  seemi 
much  more  solid  than  in  the  ordinary  flycatchere.  Although  very 
few  apeciee  have  hitherto  been  diacovered,  it  is  quito  clear  that  the 
five  leading  types  have  come  to  light,  although  tmly  one  example  of 
the  genera  SerOophui,  Piaritona,  and  Platyaama  aro  yet  known.  It 
may  be  here  observed  that  notwithstanding  the  great  width  of  the  bill 
in  all  these  birds,  it  is  nevertheless  much  more  oonvex  above,  and  in 
some  instances  is  even  more  raised  on  the  culmea  than  any  of  the 
othen ;  the  feet  also  and  the  whole  atmcture  of  the  body  an  more 
robust.  Hence,  altiiough  the  width  ot  the  mouth  and  tbe  great  sin 
of  the  bead  would  indicate  this  to  be  the  pre-enunent  typical  groap, 
yet  all  the  other  oharaolcn  would  place  it  as  the  tyjnoaL  Sir^ofkia 
is  evidently  the  raaorial  or  creeled  type ;  and  it  deiwrta  oonaidenbly 
bom  the  others  by  the  only  speoiei  yet  known  being  ttaj  fond  ot 
fruits ;  this  is  in  conformity  with  the  atrong  and  remarkable  analogy 
it  showa,  even  in  its  outward  appearance  to  the  wax-winged  chattervi 

The  genera  given  by  Mr.  Swunson  in  the  '  Synopaia '  ore — &trj- 
laimut,  Horaf. ;  Oyiibifhyaclnu,  Tig. ;  Plalyilomst,  Sw.  (both  of  which 
are  placed  by  M.  Lesson  in  hla  genus  Ei-oBa) ;  Ptaruomnu,  Sw. ;  and 
Seritophiu,  Sw.  Mr.  Swunson  considers  EarjilaiMUi  to  be  the  pre- 
eminent type ;  OyinbvhSTtebia  the  sub-typical  type  ;  Platgttonia  the 
flseirostral  type ;  and  Strilophut  the  raaorial  type ;  by  wtuoh  last 
and  iftgalophui  rtgiui  he  considers  that  the  BiiiTfiaimaia  and 
MiucicafitiuE  arc  united. 

fttr^fauntu,-— Bill  broader  than  the  head ;  nnder  mandible  verr 
thin,  partjoularly  at  the  base.  Nostrila  basal,  tranaverac^  oval;  the 
aperture  naked.  First  quill  slightly,  second  almost  imperoeptibly 
gradnated.    Tail  short,  rounded. 

B.  Tatanicuj  {S.  Hortfiddii,  Temm.).  Entire  length  eight  inches. 
Head,  ei'lcs  of  the  neck,  and  the  whole  of  the  neck  and  body  nnder 
neath  violet,  or  rather  vinoua,  varying  in  intensity.  The  part  of  the 
Coreheed  around  the  bill  nearly  black.  Upper  part  of  the  neck  brown, 
darker  towards  tbe  back,  where  the  tint  ia  aooty.  Winge  very  deep 
blackiab-brown  above,  more  intenee  near  the  shoulder,  and  lighter 
towards  the  extremity.  A  yellow  itreak  between  the  ooverta  and 
secondary  quills.     Wings   beneath  from  the  axillce  to  the  shooliW 

C",ow,  which  borders  the  wing  externally.  Tail-ooverta  blaok  at  ths 
e  and  yellow  at  the  tips,  so  that  tbe  rump  appears  yellow,  which 
is  the  culour  at  the  vent.  Two  intermediate  tail-feathers  black,  font 
next  on  each  side  black,  with  a  while  transverse  bwid  near  the 
extremity.  On  the  two  externa!  feather*  the  band  is  near  the 
middle,  and  rather  broader.  Bill  reddiah-brown  at  Che  ban,  with 
both  mandibles   irregularly   variegated,   and   striped   towardj  th* 
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Dr.  HonBeld  it  of  opinion  Uiat  from  the  obMrntiooi  of  Sir 
aUmford  Baffin,  in  the  raUlague  of  >  zoological  collectian  mads  in 
the  iilud  of  Sumatra  nnder  his  direcUon,  and  commaiiiated  to  tba 
Lioneui  Soraet;,  its  am  also  in  totaa  meuure  debenniQS  the  range 
of  thia  genuii:  "Iteitenda,"  continuei  the  Doctor,  "^m  Sumatra 
eastnard  to  Singapura,  and  thence  south  to  the  eastern  extremity  uf 
Java  DCBC  the  StiaiU  of  Balj,  where  I  di>aoTered  it  in  the  jear  1806 ; 
Kinoe  that  period  I  havs  not  met  with  it  again.  We  are  indabtad  to 
Sir  Stunford  RafSea  for  ihe  following  remarka  on  the  Smt  apeeiea : 
— '  It  &«quenta  the  bonka  of  rivera  and  Inkei,  feeding  on  inaeda  and 
wanna.  It  builds  its  neat  pendent  front  the  branch  of  a  tree  or  buah 
whioh  orerhanga  the  water,'  1  found  it  in  Java,  iu  one  of  the  moat 
diatant  and  inacceadble  parts  covered  with  extenaire  foreata  and 
abounding  with  riTera  and  nnrsbe*." 

Dr.  HeiaBeld  placed  the  genua  among  the  Meropidt  or  Syndactyla. 

JL'U'S/CIDM,  a  fomily  of  Dipteraua  Inaecta  of  the  aub«actioD 
Athtrictra,  The  insects  of  thia  family  were  for  the  most  part 
included  in  the  genua  Jfum  b;  the  older  authors ;  KaAMuitida  may 
be  rcEarded  aa  the  tTpical  group  of  the  racond  great  difiiion  of 
Two-Wingid  Flies  (the  &radioeera),  in  which  the  antennae  are  ahoct 
and  Mmpoaed  of  only  three  jointa,  and  the  joints  of  the  palpi  are 
niduoed  to  one  or  twa 

In  Uacquait'a  work  on  the  '  Natural  History  of  Insscta,'  the  asctiou 
Bradwtera  of  the  IHpCerm  ia  divided  into  three  groups : — First,  the 
HaaAaU*,  in  which  the  proboscia  ia  oompoaed  of  six  sats  in  the 
females;  tlie  palpi  are  orate  and  elevated  in  the  malea,  conical  and 
detnunbent  in  die  females,  and  adhering  to  the  baas  of  IJisaetca;  the 
third  joint  of  the  antannra  onrved. 

Tlu  aaoond  enb-division  TOraAalM,  ia  thus  charaoteriaed :  — 
Frobofd*  oompoaed  of  four  aet«;  palpi  generally  adbsring  to  ths 
base  of  ttia  setie ;  third  j<dnt  of  ths  antenms  either  cnrved  or  simple, 
with  OiB  stylet  usuaUy  terminal ;  wings  generally  with  fbur  or  five 
posterior  cdla. 

In  the  third  sab-divislon,  Dkkatet,  the  proboscis  has  onW  two 
Bflts9,  the  polpl  are  generally  placed  on  the  base  of  the  proboscis,  and 
Uie  atylot  ia  situated  on  the  upper  eurface  of  the  third  joint  of  the 
antennsB :  the  wings  have  usually  but  oue  aubmarginal  oellj  three 
post«rior  oells ;  tlie  anal  oeU  ia  usually  short,  and  there  are  some- 

The  sub-aeotion  Allienara,  whioh  forms  one  of  the  suVdlTislons 
of  the  great  group  DiehMei,  ii  disUnguished  by  ths  sneksr  being 
ioclosed  in  the  proboeds ;  the  antennn  Laving  ttie  loat  joint  usnaDy 
patelliform. 

In  t^e  Stutcida  the  proboscia  is  always  very  diaUnot  and  snsoeplibla 
ef  being  entirely  retracted  within  the  oral  cavitj| ;  the  aucker  ia  com- 
possd  of  two  piecea;  the  e^let  of  the  antennae  ia  usually  plumose  to 
the  apax;  the  body  is  short  and  toloably  broadf  the  eyss,  in  the 
male  aex,  are  nanally  ooutiguaus. 

Thia  hmily  includes  several  wall-known  Insedi  as  ths  Common 
Fly.  the  Blow-Fly,  the  BIne-Boltle  Fly,  and  many  othen. 

Th»  larva  of  the  iftucUUr  are  tliit^  deehy,  aylindric,  attenuated 
toward  tha  head,  and  truncated  at  the  oUiar  extremity  of  the  body ; 
the  hc*d  ia  aoft,  with  two  or  three  horny  pointa,  which  serve  to  pienie 
the  matters  upon  which  they  feed;  they  are  also  provided  with 
spirmolM,  the  number  and  fignra  of  which  are  vaiiable,  aome  being 
pissed  upon  the  head,  resembling  eyea,  and  the  others,  which  are 


latnr,  placed  at  the  posterior  port  ot  the  body.  They  are  deabtute 
of  le^  and  their  progreainan  ia  effected  by  the  hooks  of  the  mouth, 
which  they  affix  in  the  aurface  of  the  aubstanoe  upon  whioh  they  are 
plaosd  :  having  flnt  extended  the  body  as  far  aa  possible,  they  then 
dt»w  the  hind  parts  of  the  body  towards  the  head,  contracting  it  M 
much  as  poaaible,  when  they  agun  push  tha  head  fbrword  as  before. 
Theaa  larviB  feed  upon  various  nuttera,  both  animal  and  vegetable ; 
amongst  tha  herbivorous  spedss,  many  devoor  decaying  Ftuigi,  Baltii, 
Jto.,  tbe  galla  and  aeeds  of  plants,  and  the  interior  of  feiit;  amongal 
tbo  camivorouA  apecieo,  soma  prey  upon  tbe  flesh  of  animals,  of  which 
tbey  cause  the  more  i^idd  decomposition,  wbiUt  others  live  in  exorih 
ment,  manurB-heapa,  4c.,  and  some  are  paraeitic,  living  in  the  bodies 
of  other  caterpillars,  of  which  they  devour  all  the  innsr  parts.  The 
larvie  asaume  the  pupa  itate  without  throwing  off  their  ikin.  The 
pupa  Itate  ia  variable  in  ita  duntion  according  to  ths  state  of  tbe 
weather,  which  may  be  more  or  laaa  favourable  to  the  development  of 
the  different  parts  of  tha  incloied  pupa.  Ia  order  to  efTect  ita  eacapa 
from  the  pupa,  the  fiy  throwi  off  a  small  cap  at  one  end  cf  the  case  or 
akin-cocoon  by  beating  against  it  with  ita  head.  At  Snt  these  flies  are 
soft,  and  may  be  observed  creeping  along  with  their  winga  cruiopled 
up  in  a  small  compaaa.  They  aoou  howevar  gain  their  full  aise;  and 
the  fly  acquires  ita  dark  colour,  and  then  joioa  Ita  companiooa  in  the  air. 
Latreille  haa  divided  thia  famil;  into  nine  primary  groups,  from 
varioua  peculiaritiea  of  structure  ;  while  Hacquart,  availing  himaelf  of 
the  researches  of  11.  Bobineau  dea  Voidy,  has  partially  adopted  tha 
habits  of  the  groupa  for  the  eatabliibment  of  three  eab-families,  in 
which  he  traces  a  gradual  decrease  in  the  oif(anisatian  of  these  insects 
until  his  arrival  at  the  oonflnee  of  inaect  life- 


of  the  aluleta.  Thia  sub-Gunily  compriaes  those  apeciea  which  at 
diatinguished  by  their  size,  ooloura,  robustueea  of  body,  strength  of 
flight,  te.  They  generally  deposit  their  egga  either  upon  the  Seah 
of  dead  animals,  or  are  paraoiUe  in  the  bodies  of  other  larvm.  Th« 
chief  genera  tre^Taclarua,  Oeypltra,  Oymnounaa,  Pkiuia,  Dtxia, 
SareofKaga,  and  Jfwco. 

2.  The  A  nlhoBij/ndet,  diatingulshed  from  the  preoading  by  having 
the  first  posterior  cell  oonstanUy  open,  and  by  the  moderata  or  tauM 
aixe  of  the  aluleta.  They  chiefly  frequent  flowets,  and  thsir  larrat 
reaida  in  decomposed  vecetable  mattara.  The  chief  genera  ara — Ancia, 
Liipt,  SrijAia,  Aittkomgui,  Caaotia,  ha. 

S.  The  Jcafyiitera,  difliiriug  from  the  .inlAamyaidetbj  the  breadth 
of  the  face,  in  which  the  eyea  of  both  sfies  are  separated,  and  by 
the  want  of  aluleta.  Here  belong  varioua  group*  of  amoll  size  and 
inferioriy-developed  atructurea,  which  ara  for  the  moat  part  exceed- 
ingly prolific  The  chief  genera  are — Laxoctra,  Seatomyta,  Ortalit, 
TtpkritU,  Stptit,  Laitrajiia,  Spharoetra,  and  Fhora. 

The  genua  Jfiuco,  as  now  restricted,  contains  such  apeoies  as  hare 
the  third  joint  of  the  antannEB  twice  or  three  timee  as  large  aa  the 
aeoond ;  the  Giat  poateriar  cellule  of  the  wingt  extends  to  tbe  margin. 

The  common  Houae-Fly  (Jf.  doMotica  of  authors)  affords  a  familiar 
sxampte  of  this  geaiia,  and  is  too  well  known  to  require  deaoription. 
The  lartEe,  called  maggots,  live  ia  putrid  subataucea. 

This  insect  ia  very  common  in  houaes  iu  England.  Ita  favourit* 
position  ia  the  window,  on  the  panea  of  which  it  may  be  constantly 
aeeu  walking  up  and  down.  The  power  which  this  insect  possesae*  of 
walking  upon  imooCb  upright  aurfacea  baa  in  ooniaqusnos  been  a 
frequent  theme  of  coojiMAircvand  of  not  a  small  amouat  of  observatioa, 
Dr.  DMfaam,  in  hi* '  Physico-ThsologT,'  speakiag  on  thie  subject,  aaya 
that  files  have  "aklnny  palms  to  their  feet  to  enaUe  them  to  stick  to 
glass  and  othar  amooth  bodies  by  meana  of  the  pressure  of  the  atmo> 
sphere,  after  the  manner  as  I  have  seen  boys  carry  heavy  stones  wiUi 
m^a  wet  jiieoa  of  leather  dapped  on  the  top  of  a  stone." 

Thie  opinion,  which  has  been  sntertained  by  the  majority  of  ento- 
mologist* of  the  preaant  day,  has  acquired  additional  weight  by  tha 
slabonte  inveatigattons  of  Sir  Bverard  Home,  undertaken  at  tha 
sug^tion  of  Sir  Joseph  Banks,  with  the  oa^stance  of  that  (then) 
unrivalled  mioroacopio  artist,  H.  Bauer,  and  published  in  the  '  Fhilo- 
Bopbical  Tranaactiona'  for  1810.  The  suckers,  of  which  several  kinds 
of  flies  pooiess  three  to  each  foot,  are  attached  beneath  the  baaa  of  the 
daws,  and  an  of  an  oval  shape  and  membranous  texture,  being  convex 
above,  baviog  the  aides  minutely  ssrratad,  and  the  under  eoncava 
surface  ccv^d  with  down,  or  hairs.  In  order  to  cause  the  alleged 
vacuum,  theaa  suckers  ara  extended ;  but  when  tbe  fly  wishes  to 
rwas  its  legs  they  are  brought  together,  and  folded  up  as  it  were 
between  the  hooka.  Heasn,  Eirby  and  Speuce  have  likewise  adopted 
this  opinion,  considering  it  as  "  proved  moat  satisfactorily."  Other 
outhOTS  of  no  mean  repute  have  however  entertained  a  different 
opinion,  and  have  entirely  rejected  the  idea  cf  a  vacuum  being  pro- 
duced. Thus  Dr.  Hooks  describes  tjie  suckers  as  palma,  or  soles, 
beset  underneath  with  amall  hristlea,  or  tenters,  like  the  oona-teeth 
of  a  cord  for  working  wool,  whioh  he  oonceivea  gives  them  a  strong 
hold  upon  objects,  having  irregular  or  yielding  aurfaoea ;  and  he 
imagined  that  Uiere  ia  upon  glass  s  kind  of  smoky  aubstance,  penetrable 
by  the  points  of  theaa  bristlce.  The  same  opinion  ia  also  given 
by  Shaw  in  his  '  Nature  Displayed ; '  and  mora  teoently,  Hr.  Bhiok- 
widl  has  oonddered  that  tha  motions  of  the  fly  ara  to  be  acoouatad 
for  upon  mechanical  priooiplei  done;    thus,  upon  inspealing  the 
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itmeture  of  the  parts  of  the  sneken,  it  wu  itnmediatelj^  peroeWed 
that  the  function  ascribed  to  them  by  Dr.  Derham  and  Sir  jB.  Home 
is  quite  incompatible  with  their  organisation.  "  Minute  hairs,  yery 
closely  set  and  directed  downwards,  so  completely  coyer  the  iiiferior 
surface  of  the  expanded  membranes,  improperly  denominated  suckers, 
with  which  the  terminal  joint  of  the  foot  of  flies  is  proyided,  that  it 
cannot  possibly  be  brought  into  contact  with  the  object  on  which 
those  insects  moye  by  any  muscular  force  they  are  capable  of  exerting. 
The  production  of  a  yaouum  between  each  membrane  and  the  plane 
of  position  is  therefore  clearly  impracticable,  unless  the  numerous 
hairs  on  the  under  side  of  these  organs  indiyidually  perform  the 
office  of  suckers ;  and  there  does  not  appear  to  be  anything  in  their 
mechanism  which  in  the  slightest  degree  countenances  such  an 
hypothesis.  When  highly  magnified,  their  extremities,  it  is  true,  are 
seen  to  be  somewhat  enlarged ;  but  when  they  are  yiewed  in  action 
or  in  repose,  they  neyer  assume  a  figure  at  all  adapted  to  the  forma- 
tion of  a  yacuum."  Moreoyer,  on  enclosing  a  House-Fly  in  the 
receiyer  of  an  air-pump,  it  was  demonstrated  to  the  entire  satisfaction 
of  seyeral  intelligent  gentlemen  present  that  the  fly,  while  it  retains 
its  yital  powers  unimpaired,  can  not  only  trayerse  the  upright  sides, 
but  eyen  the  interior  of  the  dome  of  an  exhausted  reoeiyer;  and  that 
the  cause  of  its  relaxing  its  hold,  and  ultimately  falling  from  the 
station  it  occupied,  was  a  diminution  of  muscular  force,  attributable 
to  impeded  respiration.  Hence  Mr.  Blackwall  is  induced  to  belieye 
that  insects  are  enabled  to  take  hold  of  any  roughness  or  irregularity 
of  surface,  by  means  of  the  fine  hairs  composing  the  brushes,  the 
most  carefully  polished  glass  not  being  found  free  from  flaws  and 
imperfections  when  yiewed  in  a  fayourable  light  with  a  powerful  lens. 
A  still  different  opinion  has  been  maintained  by  other  authors  upon 
this  subject,  who,  setting  aside  all  idea  of  a  vacuum,  haye  conjectured 
that  the  suckers,  as  they  haye  been  termed,  contain  a  glutinous  secre- 
tion, capable  of  adhenng  to  well-cleaned  glass;  thus  Abb^  de  la 
Pluche  states  that  when  the  fly  marches  oyer  any  polished  body,  on 
which  neither  her  claws  nor  her  points  can  fasten,  she  sometimes 
compresses  her  sponge,  and  causes  it  to  eyacuate  a  fluid,  wljich  fixes 
her  in  such  a  manner  as  preyents  her  falling,  without  diminishing  the 
facility  of  her  progress.  "  But  it  is  much  more  probable,"  he  adds, 
**  that  the  sponges  correspond  with  the  fleshy  balls  which  accompany 
the  claws  of  dogs  and  cats,  and  that  they  enable  the  fly  to  proceed 
with  a  softer  pace,  and  contribute  to  the  preseryation  of  its  claws, 
whose  pointed  extremities  would  soon  be  Impaired  without  this  pre- 
yention."  Notwithstanding  the  ridicule  which  has  been  thrown  u|>on 
this  opinion  in  a  recent  entomological  work,  it  appears,  from  still 
more  recent  investigations,  to  be  the  best  founded  of  any  hitherto 
advanced.  Thus,  in  general,  the  foot  of  the  fly  is  described  as  being 
composed  of  two  hooks  and  two  flaps,  or  hollow  cups,  which  act  as 
suckers.  Rymer  Jones,  in  his  'General  Outlines  of  the  Animal 
Kingdom,'  1841,  says — "  The  House-Fly  is  furnished  with  a  pair  of 
membranous  flaps,  which,  under  a  good  microscope,  are  seen  to  be 
covered  with  innumerable  hairs  of  the  utmost  delicacy ;  these  flaps, 
or  suckers,  as  they  might  be  termed,  adhere,"  &c 

The  structure  of  the  foot  of  the  fly  has  recently  been  examined  by 
Mr.  Hepworth,  who  says: — "The  flap  varies  in  form  in  different 
species,  fh)m  an  irregular  circle  to  that  of  an  irregular  triangle ;  and 
viewing  it  from  one  side,  it  is  somewhat  thicker  at  the  base  (near 
its  attachment),  the  under  surface  being,  when  isolated,  convex,  but 
perfectly  flat  as  a  whole,  when  applied  to  a  surface  of  that  fonn.  It 
appeared  to  be  composed  of  an  upper  and  under  layer  of  areolar 
tissue^  or  something  similar  to  it,  between  which  a  bundld  of  tubes, 
along  with  the  fasciculi  of  a  large  musde  pass;  these  are  placed  at  its 
base,  and  (sometimes  protected  by  a  '  coat  of  mail,'  formed  by  long 
scales  oyerwrapping  eacli  other  as  a  Venetian  blind,  or  in  alternate 
ones,  as  the  scales  of  a  fish,  &;c.,  but  more  frequently  wanting)  expand 
in  a  radiated  form ;  each  tube,  as  it  passes  along  with  its  fellows  on 
each  side,  giyes  o£f  a  number  of  tubules  alternately  with  them ;  these  dip 
downwards  from  the  under  surface,  and  become  expanded  into  trumpet* 
shaped  extremities,  the  flap  becoming  thinner  and  thinner  as  it 
approaches  its  margin,  which  sometimes  terminates  in  an  irregularly 
serrated  edge,  and  at  others  by  finely  pointed  hairs.  The  fly  has  the 
power  of  attaching  itself  to  smooth  surCaces  by  these  trumpet^haped 
extremities,  and  also  of  secreting  a  fluid  from  them,  when  yigorous, 
and  it  has  occasion  to  make  extra  exertions ;  but  in  a  partially  dormant 
state  (the  best  for  making  observations),  it  does  not  appear  to  be  able 
to  giye  out  this  secretion,  although  it  can  still  attach  itself;  indeed 
this  fluid  is  not  essential  for  that  purpose :  when  it  is  secreted,  it  is 
deposited  on  the  glass  with  great  regularity.  I  have  often  attempted 
to  preserve  these  markings  by  applying  colouring  matter  whilst  they 
were  moist^  but  have  not  yet  succeeded.  The  tubules  are  often  seen 
protruding  from  under  the  margin  of  the  flap  in  a  semi-aroh-like  form, 
giving  it  a  fringed  appearance.  The  foot  of  the  male  Dytiacut  is  a 
type,  not  only  of  many  of  the  beetle  tribe  (not  aquatic),  but  of  the 
whole  of  that  of  fliea  possessed  of  flaps.  The  first  joints  of  the  tarsus 
of  the  ai^rior  legs  of  this  insect  are  extremely^  dilated,  so  as  to  form 
a  broad  circulsr  palette.  On  examining  the  inferior  surface  of  this 
expanded  portion,  it  is  seen  to  be  coyered  with  a  great  number  of 
Bucking  cups,  two  or  three  being  larger  than  the  rest^  but  th^  form 
ooUectively  a  wonderfVil  instrument  of  adhesion."  ('  Quarterly  /oumal 
of  Microsoopical  Sdenoe.') 


MUSCLB  Is  an  animal  tissue  composed  of  bundles  of  aoft  and 
usually  reddish  fibres,  endowed  with  a  peculiar  power  of  ooBtcaotang. 

The  muscles  are  divided  into  two  classes — the  yoluntary  and  the 
inyoluntary.  The  former  class,  those  over  which  the  will  exercises  a 
direct  control,  are  subservient  to  all  the  actions  by  which  the  animsl 
is  placed  in  active  relation  with  the  external  world,  as  in  all  the 
motions  of  the  limbs,  of  speech,  of  the  eyes,  ear*,  fto.,  and  they  are 
therefore  often  called  the  muscles  of  animal  life ;  the  latter  clasB, 
comprehending  those  whose  actions  are  oonneoted  with  the  internal 
and  nutritive  functions  of  the  body,  over  which  the  vrill  has  no  imme- 
diate or  constant  control,  form  the  muscular  system  of  oiiganio  life,  as 
the  heart,  the  muscular  coat  of  the  stomach,  Ac. 

Each  yoluntary  muscle  is  composed  of  a  number  of  parallel  orneariy 
parallel  fleshy  bundles,  inclosed  in  coverings  of  cellular  tissue,  by 
which  each  is  connected  with  and  at  the  some  time  isolated  from 
those  adjacent  to  it.  Each  bundle  is  again  divided  into  smaller  fas- 
ciculi similarly  ensheathed,  and  so  on  through  an  uncertain  number 
of  gradations  till  we  arrive  at  the  muscular  fibre,  the  only  definite  and 
flxed  form  in  the  system,  and  the  only  part  which  possesses  charsctert 
common  to  the  muscles  of  all  classes  of  animals.  The  muscles  being 
thus  divided,  each  fibre  or  each  fasciculus  may  be  regarded  as  a  sepa- 
rate contractile  organ,  which  though  usually  acting  in  ooocert  with 
those  adjacent  to  it,  is  capable  of  independent  contraction ;  and  the 
power  of  a  whole  muscle  will  thus  be  equal  to  the  sum  of  the  powen 
of  its  separate  fibres,  and  will  bear  a  direct  proportion  to  their 
number. 

The  two  forms  of  muscular  fibre  differ  extremely  in  their  micro- 
scopic characters.  The  fibres  of  the  yoluntary  muscles,  as  well  as  the 
fibres  of  the  heart  and  some  of  those  in  the  ocaophagus,  are  Striped  or 
Striated ;  while  all  other  muscles,  including  those  of  the  alimentary 
canal,  the  uterus,  and  bladder,  all  of  wMch  are  involontary,  are 
Unstriped  or  Non-Striated. 

The  elementary  fibres  of  the  yoluntary  muscles  are  arranged  in  seti 
parallel  to  one  another,  whilst  those  of  the  involuntary  muscled 
usually  cross  at  yarious  angles,  and  interlace,  forming  membranous 
oi^gans,  inclosing  a  cayity  which  their  contraction  serves  to  constrict 

The  Striated  Fibres  are  usually  of  about  the  same  length  as  the 
muscle  to  which  they  belong.  In  the  Sartorijis  they  often  exceed  two 
feet  in  length,  while  in  the  Stapedius  (in  the  middle  ear)  they  are  not 
two  lines.  They  vary  in  diameter  from  l-60th  to  l-1500th  of  an 
inch,  being  largest  in  OruBtacea,  Fish,  and  Reptiles,  where  their  irrita- 
bility is  most  enduring,  and  smallest  in  Birds,  where  it  is  most 
evanescent.  In  Man  their  average  diameter  is  l-400th  of  an  inch. 
The  fibre  always  presents  upon  and  within  it  longitudinal  dark  lines, 
along  which  it  subsequently  splits  up  into  fibrillas ;  but  it  is  by  a 
fracture  alone  that  these  fibrilla»  are  obtained ;  they  do  not  exist  as 
such  in  the  fibre.  Sometimes,  on  the  application  of  violence,  cleavage 
takes  place  in  a  different  manner,  in  a  plane  at  right  angles  to  tlie  loog 
axis  of  the  fibre.  In  this  case  discs,  and  not  fibrillas,  are  obtained ; 
and  the  cleavage  is  just  as  natural  as  the  former,  though  leas  frequent. 

A  Fig.  1. 


B 

Frogments  of  Elementary  Fibres,  ihowing  a  Cleavage  la  opposite  dlteetloiBS. 

A,  LoBgitodinal  Cleavage :  the  longitadinal  and  traasvcrte  lines  are  hoUSk 
teea ;  «,  flbrilln  aeparated  from  one  another  by  yicdeaee  at  the  broken  end  of 
the  fibre,  sad  marked  by  transverse  lines  equal  ia  width  to  those  on  the  fibre; 
e*,  tf\  represent  two  appearances  commonly  presented  by  the  separate  single 
fibriUsB  (more  highly  magnified).  At  <f  the  borders  and  traasTerse  lines  are  sU 
perfectly  rectilinear,  sad  the  included  spaces  perfectly  rectangular.  At «"  the 
borders  are  scalloped  and  the  spaces  bead-like.  When  most  distinct  and  definite^ 
the  flbrilla  presents  the  former  of  these  appearances. 

B,  Transverse  Cleavsge :  the  longitudinal  lines  are  searedy  visible ;  a,  Ineoei. 
plete  fracture  following  the  opposite  surfaces  of  a  disc,  which  stretches  aeross 
the  interval  and  retlins  the  two  ftrsgments  in  connexion.  The  edge  and  aarfiMS 
of  this  disc  are  seen  to  be  minutely  granular,  the  granules  oorrsspondiag  in  stss 
to  the  thickness  of  the  diso,  and  to  the  distanee  between  the  faint  longitodinsl 
lines,  b,  another  disc,  nearly  detached.  b\  detached  di«c  more  highly  magb 
nified,  showing  the  sarcous  elements.    (Bowman,  in  *  Todd's  CydopsMlia.') 

Hence  the  fibre  must  be  regarded  neither  as  a  bundle  of  flbrilla 
nor  a  pile  of  discs,  but  as  "  a  mass  in  whose  structure  there  is  an 
intimation  of  the  existence  of  both,  and  a  tendency  to  cleave  in  the 
two  directions."  The  same  particles  compose  the  diso  and  the 
fibrillar  and  they  haye  received  the  names  of  the  primitive  or  saroous 


alsmenti.  Tha  eroM  itripas  of  tha  fibra  uv  formed,  ueording  to  tb 
viam  of  almoat  til  tlis  Ixat  obaerran  of  the  cUy,  bf  tfae  appotitloii, 
■ids  lij  lida,  of  tha  duk  pointi  isan  on  the  aapumtcd  SbHlU*.  That 
thej  ua  not  oaniad  bf  a  atracture  diatitict  &om  tbe  SbrillM,  and  pi«- 
■ent  onlj  on  tiia  luifBoa  of  tha  flbra,  ia  aridant,  aooordiiig  to  Todd  and 
Bowman,  fnia  the  foUowitiB  fiicta  : — 

1.  That  a  tnuurena  uction  of  a  Fibre  ihowa  it  to  be  aolid  and  not 
hoUoiT,  and  that  the  aods  of  ^s  flbrilUa,  u  uan  on  ita  aaotion,  exitt 
tbronghout  it*  interior,  jntt  ai  on  ita  aiu&an 


TruinerK  uetlon  ol  IhrH  ElnncnUrf  Ptbna  of  the  dried  p«Iori]  miuiil*  ot 
a  Teal,  tiHled  Tllh  ircik  cllrie  «IiL 

2.  That  Sbrilln  taken  from  any  [nrt  of  a  fibre  are  marked  with  light 
and  imtk  pointr,  eorreeponding  in  dlitanoe  and  foroe  with  the  truia- 
vcr*«  atiipet  of  the  fibre. 

S.  That  with  a  high  mafrnifying  power  applied  to  a  thick  fibre  wa 
may  bring  all  parta  of  ita  interior  into  focna  in  aacceaaion,  and 
percaiTa  throngboat  the  aame  kinda  of  atripaa. 

Tha  Saroolemma,  or  Tubular  Sheath  incloainf;  tha  atriatad  flbra, 
conmata  of  a  banaparent,  Teiy  delicate,  bub  tough  and  elaatio  OMm- 
bran^  which  i>olitt«a  the  fibre  from  all  other  tiasuea.  It  moat 
commonly  haa  no  appearance  of  atraotore,  but  ooeamonallj  anall 
corpuBolea,  the  remaina  of  oell-nuelei  are  obaOTred  in  iL 

Fig.  i. 


FnfmenU  of  tlie  Eletsenlaiy  Fibre  of  a  Skate  held  lOBttlier  bf  ontan  but 
tirlated  Sucolemma. 

If  the  fibre  be  immened  in  add,  it  awella,  borala  the  iheath,  and 
fonca  small  protraaioiu  or  hemio!. 

The  rceearohea  of  Vdentin  and  Schwann  have  thrown  much  li^ht 
on  the  development  of  muacular  tiaaae  in  the  embryo.  In  ita  earlieat 
etage,  moiola  contiiala  of  a  maai  of  nucleated  cells  vhich  first  arrange 
themselTea  in  a  linear  aeriea,  and  then  unite  to  form  the  elementary 
fibres 

Fig.  4. 


a,  arnntemnit  of  the  primltlTe  cella  in  ■  linear  serin. 

i,  the  sclli  united,  tbe  nntlii  lepintM,  ud  unne  broken  Bp  ;  longltDdlnDl 
Use*  beaming  ipparent.     |From  a  fottl  oalf,  Ibree  Inebea  long.) 

e,  d,  traCHTerM  alrlpea  apjnrtflt.  Id  e  tbe  niulel  ue  Internal,  and  bnlge  tbe 
Hbre  j  In  it  tbe;  ere  promliient  on  the  tnrfUe.  (i^m  ■  fatal  ealT,  two  numllu 
old.) 

r,  bmniTFTie  itrlpei  taWj  fOnned  and  dirk ;  nneld  dlw^prarlng  from  Ttew» 
(Ffom  the  homan  Inlnt  at  blrtb.) 

/,  e1ein«Btary  fibre  from  tbe  adult,  treat 
(Tnin  Scbmnn.    Tbe  »t  ttOB  Bawman.) 


1,'  ihowlni  tbe  nnctcL 


Aa  Um  cells  unite^  a  depodt  of  omtraeiua  material  gradoally  takaa 
place  within  them.  The  depodtian  aaaamea  a  granular  form,  tha 
granular  or  aarcoua  elementa  being  of  die  aama  tiza  as  in  tha  perfect 
mneole ;  for  thie  reaaon  the  tnuuvarse  atripaa  resulting  from  their 
appoaition  are  of 'the  same  width  aa  in  the  adult.  Huaalea  grow  bj 
an  inaraaae,  not  of  the  namber,  bnt  of  tbe  balk  of  their  alraiantarj 
fibres. 


Kolliker  cnlla  "  oontractile  or  muscular  fibro-oeUi."  They  ai 
rally  of  a  pals  colour,  bulged  at  intervals  by  oval  or  elongated  cor- 
puscles, or  nuclei,  whieh  liave  frequently  one  or  more  nndsoli  in 
their  centre  (Jig,  fi).  Their  texture  seems  to  be  homoganeaua.  By 
transmitted  light  they  hare  usually  a  aoft  and  veiy  finely  atottlsd 
aspect ;  their  ordinat;  diameter  Tanea  from  l-SOOOth  to  l-aOOVth  of 
aniooh. 

Flg.». 


Fibres  of  Uuttiped  Itosele. 
nstnntl  ttste ;  a,  treated  wltb  a^etie  seld,  i^Dwlng  the  eorpuoles; 
or  bueltl  detaobed,  efaoting  thtlr  tuIou  sppeinneca. 

Uuacnlar  fibre  is  chemically  distinguished  from  the  fibre  of  cellular 
tisaae  by  tbe  cireumstaace  that  it  doea  not  yield  gelatin  by  prolonged 
bailing  in  water,  but  dieeolTes  in  aoetio  acid,  from  whieh  it  may  ba 
precipitated  by  ferrooyanide  of  potasaium,  ahowing  that  it  belongs  to 
the  proteinHjompounda. 

In  conaeqaeooe  of  the  difficult  that  exists  In  separating  muscular 
filire  from  cellular  tiaaoe,  Tsaaela,  aikd  nerres,  it  is  imposaiUe  to  apeak 
wiUi  oertsin^  reepecting  the  bahaviour  of  pnre  muade  towarda 
re-Bgents.  If  Teiy  small  piecea  of  muscle  are  freed  aa  much  as  possible 
from  fat  and  oeUnlar  aabatance,  and  Inimersed  in  water,  blood,  colouring 
matter,  and  tha  eitractire  matter  with  whiab  muscle  abonnda,  are 
gradually  taken  up,  and  colourleaa  muncular  fibres  are  leH 

Cold  water  and  ijcohol  produoe  little  effect  on  them,  but  in  boiling 
water  they  first  contract  and  become  fine,  and  aubaequently  soften. 
Concentrated  aoetie  acid  diaaolvea  them ;  in  the  dilute  acid  thoy  swell 
and  aeaume  a  transparent  fibrous  appearance.  The  alkaline  carbonatea 
increase  their  flrmneas.  Solutions  of  miiscular  fibre  in  dilute  acida  are 
precipitated  by  ferrocyanide  of  potasaium  and  tannin  in  a  preciaely 
similar  manner  to  add  solutioDs  of  fibrin.  Dried  muacular  mire  may 
be  easily  pulverised ;  in  that  condition  it  reaemblaa  the  whole  olaaa  ol 
protein-oompoaDdB  in  eihibitiDg  strong  poutiveiy  electrical  properties. 

On  makicig  Indsions  into  the  warm  Sesh  of  an  animal  Jnat  killed, 
we  obtuQ  b;  pressure  on  acid  fluid  wbioh  rapidly  coagulates,  in  conse- 
quence of  the  preaance  of  a  litUe  fibrin :  if  the  fieah  haa  been  kept 
for  some  time,  the  fluid  obtained  by  preesure  no  longer  coagulates, 
although  it  exhibits  an  acid  re-aotion.  No  quantitative  analysis  of 
human  fieah  haa  yet  been  made,  but  the  fieah  of  asreral  '"ImrU  haa 
recently  been  anbmltted  to  analyals.  The  amoont  of  vrater  averagaa 
about  80^  and  the  greater  part  of  the  aolid  residue  eoDBtsta  of  fltnui  j 
the  other  oonatitaenta,  albumen,  hsematoglobulin,  (at,  exttactiva 
matters,  lactic  add,  the  lactates,  and  other  salts,  ooear  in  the  exprasaad 
juices  The  proportions  of  these  consbitoenta  have  been  detennined 
by  Benalius,  Braconnot,  Bchloanber{ier,  Sdiolti  (and  Marchand).  In 
Uie  fieah  of  oxen  they  foimd  : — 

....       ^^^^   J, 


S'20       4'3U 


Hut. 


Albumen  and  hMmatoglobulin   . 

Aloohol-ailract  and  Salta   .         .  i'SU  1-V*  I'OU  1-au  110 

Watereitract  and  Salta         .    .  105  116  1-30  1-80  1-10 

Fhoaphateof  Lime  with  Albumen  0-OS  ~~  trueea  —  0-l6 

FatukdLoM _  „  —  o-OS  ~ 

100-00  lOODO  lOOHO  100-00  lOODO 


f 


IttTSCLB. 


HUSCLE, 


The  dried  musculAr  flesh  of  the  oz  haa  been  analyfled  by  Playftdr 
tnd  Bdcknuuuiy  and  found  to  be  identical  in  ito  composition  with  dried 
blood : — 

Flesh  (Beef). 


Carbon 

Hydrogen 

ITitrogen 

OzTgen 

Ashes 


Ox-Blood. 

Playfair.    Bdekmaim.    Playfair.    Bdekmaim. 
51-83         61-89         61-95         61-9C 


7-57 
1601 
21-37 

4-23 


7-59 
15*05 
21-24 

4-28 


7-17 
15-07 
21-39 

4-42 


7-33 

15-08 

21-21 

4-42 


100-01        100-00        10000       10000 

Deducting  the  ashes  or  inoi^ganic  matter,  the  composition  of  the 
organic  part  is — 


Carbon 
Hydrogen 
Nitrogen  . 
Oxygen 


5412 

7-89 

16-67 

22-32 


54-18 

7-93 

15-71 

22-18 


54-19 

7-48 

15-72 

22-31 

99-70 


54*20 

7-65 

15*73 

2212 

99*70 


*39t 


N"    O 


10000       10-000 

Which  corresponds  to  the  formula — C^,,  H, 

In  100  parts  of  the  ashes  yielded  by  the  incineration  of  ox-flesh, 
Enderliu  found — 

Soluble  Salts. 

Tribasio  Phosphate  of  Soda  (3  Na  0,  P  0^) .    4  5  *1 00 1   g  j  ^gg 
Chlorides  of  Sodium  and  Potassium  .        .    45*936  j 

Insoluble  Salts. 

Phosphates  of  Lime,  Magnesia,  and  Peroxide  of  Iron     6-840 
Loss 2124 


100*000 

The  following  analyses  of  the  flesh  of  other  animals  hare  been  made 
by  SchloBsbei^er . — 


1                      1 

1 

• 

1 

• 

i 

3 

6, 

*3 

• 

Calf. 

CO 

S 

g 

6 

^ 

Water       . 

79*7 

78-2 

78-3 

76-9 

76-0 

77-3 

80-1 

80*5 

Muscular    fibre    and ) 
▼emels      .         •    •  J 

15-0 

16-S 

16-8 

18-0 

17-0 

16*5 

ISO 

ll-l 

Albumen     and     hoe- 
mato-globnlin 

3-2 

2-6 

2-4 

3-3 

4-5 

3-0 

6-2 

4*4 

Alcohol-extraot    and 
■alU         .        .,  . 

Water-extract      and  I 
salto     .        .        .1 

M 
1-0 

1-4 
10 

0-8  j 

2-4 

(    1-0 

1-4 

1-2 

1-0 
1-7 

1-6 
0*2 

Phosphate     of    lime 
with  albumen 

0-1 

truces 

traces 

0-4 

— 

0*6 



2-2 

The  analyses  of  Schultz  correspond  in  many  points  with  those  of 
Schloesberger.  In  calvei^  flesh  Schults  found  a  little  mora  animal 
fibre  than  Schloesberger :  in  the  flesh  of  a  pig  four  weeks  old  Schultz 
found  21*1  parts  of  muscular  fibre  and  3*45  of  albumen  and  hasmato- 
globulin;  and  in  the  flesh  of  a  pig  two  yean  and  a  half  old  he  found 
20-3  parts  of  the  former  and  4-2  of  the  latter.  Sohulta  also  found 
that  the  amount  of  muscular  fibre  was  less  in  the  flesh  of  Fishes  than 
in  that  of  the  Mammalia;  thus  in  the  flesh  of  Cyprinui  ntuui  vad 
C,  harbuB,  the  proportions  of  fibre  were  13*6  and  17*18  respectively. 

A  series  of  experiments  were  performed  by  Helmbolts,  on  the  con- 
sumption of  tissue  during  muscular  action. 

Powerful  muscular  contractions  were  induced  by  passing  an  electric 
current  through  the  amputated  leg  of  a  frog  as  long  as  oonyulsions 
continued  to  be  manifested.  The  fled^  of  the  two  legs  was  then  analysed. 
The  albumen  was  apparently  scarcely  afiected,  the  mean  of  six  experi- 
ments gking  2*10$  of  albumen  in  the  electrised,  and  2*13$  in  the  non- 
electrised  flesh.  With  regard  to  the  extractive  matters,  it  appeared 
that  in  all  the  experiments,  without  a  single  exception,  the  water 
extract  in  the  electrued  flesh  was  diminished,  while  on  the  other  hand  the 
spirit-  and  alcohol-extracts  were  increased  by  that  process.  The  amount 
of  fat  was  imaffected.    No  urea  could  be  found  in  the  alcohol  extract 

There  is  a  great  difficulty  in  performing  experiments  of  this  nature 
on  warm-blooded  animals,  in  consequence  of  the  rapidity  with  which 
isolated  portions  of  muscle  lose  their  irritability.  The  beet  results 
were  obtained  with  decapitated  pigeons : — 

a.  In  electrised  b.  In  non-electrised 

Muscle.  Musele.  a.      :    *. 

Albumen ....    2*04  .    .    .    2-13    .    . 
Water-Extract      .        .    0*64  .    .    .    0*73    .    .    .   088    :    1 
Spirit-Extract  ,        .    .    1*68  ...    1*58    ..    .    1*06    :    1 

It  remains  to  be  considered  whether  the  fibrin  takes  part  in  this 
decomposition :  2k  priori  we  should  infer  that  it  did,  for  Uie  protein- 
oompounds  seem  imiversally  the  conductors  of  the  highest  vital  energies ; 
and  further,  the  increased  amount  of  sulphates  and  phosphates  in  the 
urine  after  mnseular  exertion  indicates  a  decomposition  of  the  sulphur 
and  phosphorous  compounds. 


The  above  £sets  sufficiently  show  that  mnseolar  action  is  always 
accompanied  by  a  chemical  change  in  the  composition  of  the  acting 
muscle.  (Simon,  *  Animal  Chemistry,'  tAnslated  for  Sydaoham  Society 
by  Dr.  Day.) 

The  following  account  of  the  development  of  muaenlar  tissue  is 
given  by  Kolliker  in  his  '  Manual  of  Human  Hirtology ': — 

"  7he  rudiments  of  the  muscles  consist  originally  of  the  same 
formative  cells  ss  those  of  which  the  rest  of  the  body  of  the  embryo 
is  constituted;  and  it  is  not  till  afterwards  that  the  muadesy  teadoni, 
&C.,  are  gradually  developed  by  a  histological  dififerentiation.  In  man 
the  muscles  are  not  eviaent  before  the  end  of  the  second  month;  at 
first  however  they  cannot  be  detected  by  the  unuded  eye :  they  are 
soft,  pale,  gelatinous,  and  not  to  be  distinguished  from  their  tendons 
In  the  tenth  and  twelfth  week  they  are  more  distinct^  especially  in 
specimens  preserved  in  alcohol ;  and  at  this  time  the  tendons  sIjo 
may  be  distinguidied  as  somewhat  dearer  but  at  the  same  time 
transparent  streaks. 

"  In  the  fourth  month  both  the  muscles  and  tendons  are  still  more 
distinct,  the  former  being  on  the  trunk  of  a  light  reddish  colour,  tha 
latter  more  transparent  and  grayish,  both  retaining  a  soft  oonnsteoce. 
From  this  period  both  textures  acquire  more  and  more  of  the  con- 
figuration which  they  afterwards  retain,  so  that  at  the  maturity  of 
the  embryo— excepting  that  the  muscles  are  still  softer  and  paler,  and 
the  tendons  more  vascular  and  less  white — they  no  longer  present  any 
difference  worth  notice. 

"  With  respect  to  their  intimate  conditions,  the  primitive  fasciculi,  in 
the  embryo,  at  the  end  of  the  second  month,  present  the  aspect  of 
elongated  bands  0*001"'  to  0*002'''  broad,  with  nodular  enlaigements 
at  different  points,  at  which  places  are  situated  elongated  nuclei ;  the 
bands  eidiibit  either  a  homogeneous  or  finely-granular  aspect,  and 
but  rarely  an  extremely  faint  indication  of  transverse  etriation.  In 
their  further  development^  these  primitive  muscular  faaoicnli,  which, 
as  comparative  histology  teaches,  originate  in  cells  arranged  in  a  linear 
series,  continue  to  increase  in  breadth  and  length,  and  their  contents, 
the  original  cell-contents,  are  developed  into  the  muscular  fibrils.  In 
the  fourth  month  they  measure  for  the  most  part  0*0028"'— 0-005'", 
some  even  0*006'",  whilst  others  do  not  exceed  0*0016'"  and  0-002"'. 
The  larger  ones  are  still  idways  flattened,  but  of  uniform  width,  and 
also  considerably  thicker  than  before,  mostly  with  evident  longitu- 
dinal and  transverse  striss,  and  even  with  fibrils,  which  admit  of  bein^ 
isolated.  It  is  partially  evident  even  in  a  longitudinal  view,  bat  still 
better  in  a  transverse  section,  that  in  many  cases  the  fibrils  do  not 
occupy  the  entire  thickness  of  the  primitive  tube,  but  that  they  are 
deposited  around  its  periphery;  the  interior  being  as  yet  filled  with 
a  homogeneous  substance  as  at  first,  and  which  now  appears  like  a 
canal  within  the  fibrils.  All  the  primitive  tubules  possess  a  saroo- 
lemma,  which  on  the  application  of  acetic  acid  or  soda  appears  as  a 
very  delicate  membrane,  which  by  the  imbibition  of  water  may  occa- 
sionally be  raised  from  the  fibrils.  The  tubes  moreoTer,  as  at  first, 
present  nuclei  lying  close  upon  the  sarcolemma,  and  which  frequently 
cause  rounded  elevations  on  the  surface  of  the  tube,  and  may  be 
observed  actively  engaged  in  the  process  of  multiplication.  They  are 
all  vesicular,  roundish,  or  elongated,  with  very  distinct,  simple,  or 
double  nucleoli,  measuring  0*0004"'— 00008"',  and  frequently  with 
two  secondary  cells  in  the  interior.  They  are  much  more  numerous 
than  previously,  and  most  frequently  disposed  in  pairs  closely  approxi- 
mated; but  often  also  in  groups  of  three  or  four,  or  even  six,  either 
contiguous  or  arranged  serially.  From  this  period  to  that  of  birth  no 
further  important  change  takes  place  in  the  muscular  fasciculi,  except 
an  increase  in  their  siase.  In  the  new-bom  infimt  they  measure 
6-0056'"— 0-0063"',  are  solid,  rounded,  polygonal,  lon^tudinally  or 
transversely  striated,  according  to  circumstances^  as  m  the  adult, 
with  very  long  isolated  fibril^  and  no  longer  any  appearance  of 
nudeL 

"  From  what  has  been  remarked,  it  is  dear  that  the  sarcolemma 
represents  the  sum  of  the  membranes  of  the  coalesced  cells,  and  that 
the  nudei  of  the  youngest  fasdculi  are  the  original  cell-nudei,  whose 
descendants  are  represented  in  the  nuclei  of  the  older  fibres,  which 
have  multiplied  by  an  endogenous  process.  The  muscular  filnils  are 
the  altered  contents  of  the  original  tubes,  become  solid;  they  appear, 
demonstnfbly  in  many  instances,  to  be  formed  on  the  inner  sorfaoe  of 
the  sarcolemma,  from  without  to  within,  but  in  other  cases  probably 
in  the  whole  of  the  tube  at  once. 

**  The  growth  of  the  entire  muscle  is  chiefly  to  be  referred  to  the 
increase,  both  longitudinal  and  in  thickness,  of  the  primitive  fasciculi; 
and  the  rudiments  of  all  the  future  primitive  fasdculi  appear  to  be 
formed — ^probably  even  as  early  as  the  original  rudiments  of  the  mosde 
itsdf— in  every  esse  at  the  middle  period  of  festal  life.  In  the  embryo, 
at  the  fourth  or  fifth  month,  they  are  perhaps  five  times  as  thidc  as  in 
one  at  two  months ;  in  the  new-bom  infant  they  measure  for  the  most 
part  twice,  occasionally  even  three  and  four  times  as  much  as  in  the 
fourth  and  fifth  month,  and  in  the  adult  their  size  is  perhaps  five 
times  greater  than  in  the  new-bom  child.  The  number  of  fibrils 
must  necessarily  increase  in  proportion  to  the  sise  of  the  fasdculus, 
because,  according  to  Harting,  they  are  but  little  thicker  in  the  adult 
than  in  the  fostus." 

The  development  of  the  tendons  takes  place  subsequently  to  that 
of  the  muscular  fibre,  and  in  no  case  previously.    It  is  not  tUl  the  end 
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of  the  third  or  fourth  month  that  their  elementary  oonfltituenti  oan 
be  made  out. 

All  the  mutoles  reoeiye  large  arteries  and  veina  from  the  trunks 
paaeiDg  near  to  them,  whose  branches  i*un  in  the  oeUular  interspaces 
oetweon  the  fasciculi,  and  form  at  last  an  irregular  network  among  the 
fibres.  They  reoeiye  also  a  laige  supply  oi  nerves,  probably  more 
than  any  other  oigans  in  the  body.  Nearly  one-half  of  the  brain  and 
spinal  diord  is  for  the  supply  of  nerves  tmrough  which  the  will  may 
act  upon  the  Toluntaiy  muscles,  or  through  which  their  motions  may 
be  excited  hv  other  stimuli  The  involuntary  musdea  are  chiefly  sup- 
plied from  the  ganglionio  or  ^ympi^etic  system  of  nerree.  [Nibyous 
Ststkk.] 

The  colour  of  the  muscles  is  dependent  partly  on  the  blood  which 
they  contain,  but  chiefly  on  a  peculiar  oolouring  matter,  very  similar 
to  that  of  the  blood,  which  is  fixed  in  their  tissue.  Their  colour  is 
distinctly  though  remotely  connected  with  the  quantity  and  condition 
of  red  blood  in  the  system,  and  its  depth  is  one  of  the  best  signs  of 
robustness  and  full  health.  Thus,  in  all  quadrupeds  and  birds  the 
muacles  are  more  or  less  red,  and  the  colour  is  deepest  in  the  parts 
which  are^  most  actively  employed,  but  pale  and  scarcely  perceptible  in 
those  which  have  not  been  frequently  exerted,  and  also  in  those 
animals  which,  by  being  closely  stalled  and  stabled,  are  kiUed  in  a 
condition  of  great  debility ;  hence  the  difference  between  red  and 
white  meats.  In  AmpkHn<i,  which  have  less  red  blood  than  Mammalia 
and  Birds,  the  muscles  are  usually  pale.  In  Fish,  which  have  still  less, 
they  are^  with  the  exception  of  the  heart  and  those  which  move  the 
fins  and  are  particularly  exerted,  quite  white.  There  are  however 
some  exceptions,  as  the  salmon  and  tunny.  In  animals  of  a  still 
lower  order,  the  muscles,  though  still  preserving  the  same  structure, 
are  all  quite  white.  * 

The  peculiar  vital  power  of  the  muscular  tissue  is  its  oontractilit v ; 
that  is,  the  power  which  its  fibres  possess,  when  stimulated  by  the 
will  or  other  means,  of  shortening  themselves,  and  thus  approximating 
the  points  to  which  their  extremities  are  attached.  When  muscles 
contract  they  become  shorter,  harder,  and  thicker ;  but  their  actual 
size  remains  the  same,  for  what  they  lose  in  length  they  exactly  gain 
in  breadth  and  thickness.  The  fasciculi  are  also  wrinkled  or  thrown  mto 
undulated  lines,  which  are  most  visible  when  the  contraction  is  least 
powerful  and  rather  trembling,  and  the  fibres  vibrate  so  as  to  produce 
a  distinct  sound.  The  more  powerful  the  contraction  the  more  rapid 
are  the  vibrations  of  the  muscular  fibres ;  the  higher  the  note  which 
they  produce,  and  the  greater  the  difficulty  of  perceiving  them  with 
the  eye.  The  simplest  method  of  observing  the  sound  of  muscular 
contraction  is  that  which  Dr.  Wollaston  pointed  out  (<  Croonian 
Lecture,'  1809)  :  when  the  tip  of  the  thumb,  or  of  one  of  the  fingers, 
is  put  into  the  external  ear,  while  some  of  ihe  muscles  of  the  former 
are  in  a  state  of  contraction,  a  sound  is  heard  like  that  of  carriages 
running  rapidly  over  a  distant  stone  pavements  This  sound  is  not 
heard  when  the  same  degree  of  pressure  is  applied  to  the  same  part  by 
any  other  means  than  those  in  which  muscular  contraction  is  concerned. 
By  rubbing  a  piece  of  stick  over  the  notched  edge  of  a  board  so  as  to  pro- 
duce a  similar  sound,  and  counting  the  number  of  notches  whose  edges 
were  struck  in  a  given  time.  Dr.  Wollaston  concluded  that  the  number 
of  vibrations  of  a  contracted  muscle  is  between  20  and  30  in  a  second. 

The  relaxation  of  a  muscle  presents  phenomena  exactly  the  con- 
verse of  those  of  its  contraction.  The  power  by  which  the  voluntary 
muscles  are  lengthened  after  having  contracted  is  generally  the  exten- 
sion to  which,  when  they  cease  to  act^  they  are  subjected  by  some 
other  muscles  (their  antagonists),  whose  action  is  the  opposite  of  their 
own.  The  hollow  involuntary  muscles  are  usually  extended  after 
contraction  by  the  accumulation  of  fluids  or  other  substances  forced 
into  their  cavities  by  some  external  power.  It  may  be  yet  a  question 
whether  muscles  have  a  vital  and  independent  power  of  dilatation  as 
well  as  of  contraction ;  but  on  the  whole  the  evidence  is  in  favour  of 
their  possessing  such  a  power,  for  the  heart  will  contract  and  dilate 
when  empty,  if  external  stimuli  are  applied,  and  the  hearts  of  reptiles 
when  hung  in  the  air  will  sometimes  go  on  contracting  and  dilating 
till  they  are  nearly  dry  and  stiff  Were  there  no  vital  power  of  dilata- 
tion, it  is  difficult  to  conceive  how  the  heart  or  any  other  muscle  when 
separated  from  the  body  should,  after  having  once  contracted,  be 
dilated  so  as  to  be  able  to  contract  sgain. 

When  muscles  shorten  however  it  is  not  always  by  an  exercise  of 
their  peculiar  vital  contractility,  but  often  by  their  elasticity,  by 
which,  like  all  the  other  tissues,  they  are  always  maintained  in  a 
certain  degree  of  tension.  Thus  when  a  muscle  is  divided,  its  ends 
retract  as  well  after  death,  or  when  its  nerves  are  cut,  as  during  life 
and  health.  It  is  by  this  power  that  muscles,  after  having  been  much 
extended,  generally  return  to  their  natural  sise ;  thus,  when  a  muscle 
on  one  side  of  the  joint  of  any  limb  shortens,  it  is  evident  that  its 
antagonist  on  the  opposite  side  must  be  lengthened  in  the  same  pro- 
portion, and  when  the  contracting  muscle  ceases  to  act  the  elasticity 
of  the  extended  one  (increased  by  the  tension  to  which  it  has  been 
subjected)  will  be  alone  sufficient  in  most  cases  to  restore  the  limb  to 
its  position  of  rest. 

The  actual  power  with  which  a  muscle  contracts  is  in  direct  propor- 
tion to  the  number  of  its  fibres,  and  inversely  as  their  lengtii.  Hence, 
in  all  the  muscles  in  which  great  strength  is  required,  as  in  the  chief 
muscles  of  the  shoulder  and  hip,  the  fibres  do  not  run  straight  from 
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the  general  point  of  origin  to  that  of  insertion,  but  the  whole  mass 
of  the  muscle  is  divided  into  a  number  of  small  portions,  in  which  a 
multitude  of  short  fibres  are  attached  to  separata  points  within  the 
muscle,  so  that  they  may  act  separately,  or,  when  great  exertion  is 
necessary,  altogether,  and  with  far  greater  power  than  a  smaller 
number  of  long  straight  fibres,  could.  The  strength  of  a  muscle  is 
very  commonly  increased  by  its  fibres  not  running  parallel  to  the  lino 
in  which  the  muscle  has  to  draw  the  part  to  which  it  is  attached, 
but  with  various  degrees  of  obliquity  to  that  line.  Thus  in  many 
muscles  the  fibres  and  fasciculi  are  attached  obliquely  to  one  or  both 
sides  of  a  tendon,  as  the  fibres  of  a  feather  are  attached  to  its  shait ; 
by  which  arrangement,  though  each  muscular  fibre  contracts  in  its 
own  direction,  the  general  result  of  their  contraction  and  the  direction 
in  which  the  resistance  will  act  upon  them  forms  an  oblique  angle 
with  their  direction,  and  much  of  the  danger  of  their  being  ruptund 
is  removed.  There  are  indeed  but  few  instances  of  rectilin^  muscles 
in  the  body ;  in  nearly  all,  the  fibres  are  placed  more  or  loss  obliquely 
to  the  line  in  which  they  have  to  draw  the  part  to  which  they  are 
attached ;  a  plan  by  which,  though  individually  they  lose  in  activii 
power,  they  gain  in  resistance,  and  by  which  a  far  greater  number 
may  in  the  same  space  be  brought  to  bear  upon  a  given  point. 

An  almost  infinite  variety  of  arrangement  is  found  in  the  muscular 
fibres  adapted  to  the  especial  purpose  which  each  muscle  has  to  fulfil, 
whether  it  be  chiefly  strength  of  action,  or  rapidity  or  extent  of 
motion ;  and  all  are  guided  by  the  nicest  mechanical  rules.  Wherever 
strength  is  more  necessary  than  a  wide  extent  of  motion,  the  fibres 
are  increased  in  number  and  placed  obliquely  to  the  direction  of  the 
resistance ;  wherever  extent  of  motion  is  more  needed  than  strength, 
the  fibres  are  long,  and  run  almost  straight  from  one  point  to  the 
other,  so  as  to  give  the  full  benefit  of  their  contraction ;  where 
velocity  is  required,  they  are  placed  at  a  part  of  a  lever  close  by  the 
centre  of  motion,  the  resistance  being  placed  on  a  part  more  distant 
from  the  centre.  In  general,  the  absolute  power  exerted  by  a  muscle 
in  contracting  is  much  less  than  its  efficient  power,  a  great  part  of  ita 
force  being  lost  in  its  being  inserted  obliquely  on  the  lever  which  it 
has  to  move,  or  in  the  distance  of  the  resistance  from  the  centre  of 
motion,  or  in  the  resistance  which  other  muscles  and  the  adjacent 
tissues,  which  have  to  be  extended,  present,  &a  But  it  is  constantly 
found  that  where  power  is  lost,  a  corresponding  givin  of  velocity  or 
extent  of  motion,  or  of  convenience  and  compactness  of  form,  and 
readiness  of  action,  is  obtained. 

(On  the  subject  of  the  Structure  of  Muscle  and  its  Functions,  the 
student  will  find  information  in  the  following  works :  Carpenter, 
'  Prinoiplea  of  Human  Physiology ; '  Todd  and  Bowman, '  Physiologi- 
cal Anatomy ; '  Valentin, '  Textbook  of  Physiology ; '  Kirkes, '  Hand- 
book of  Physiology;'  Kolliker,  'Manual  of  Human  Histology;' 
Wagner, '  Manual  of  Physiology.') 

MUSCLE,  or  MUSSEL.    PMttilid&] 

MUSCULAR  TISSUE.    [Musolx.] 

MUSHBOOM.    [AoABious;  Fdnol] 

MUSK.  This  substance  is  an  extremely  odorous  secretion,  lodged 
in  a  bag  which  is  attached  and  peculiar  to  the  abdomen  of  the  male 
Musk-Deer  (Motchm  Moachifenu).  [Moschida.]  The  elevated  regiona 
frequented  by  the  creature,  its  timidity,  and  speed  in  flighty  render  it 
very  difficult  to  obtain  the  substance,  whUe  the  high  price  borne  by  it 
offers  great  inducements  to  substitute  other  articles  for  that  which  ia 
genuinei  The  musk-bag  varies  much  in  form,  colour,  siie,  and  quaKty, 
droumstances  which  suggest  the  belief  that  it  is  procured  either  from 
two  or  more  species  of  musk-animals,  or  that  it  has  been  obtained  at 
different  periods  of  the  year,  or  from  very  differently-aged  animals.  In 
the  very  young  animal  the  bag  is  quite  empty,  while  in  the  old  and 
feeble  the  musk  is  in  small  quantity  and  of  inferior  strength.  It  is  said 
to  be  secreted  in  greatest  abundance  during  the  rutting  season,  and  to 
have  then  its  sensible  qualitiee  most  developed.  The  secretion  has  a 
much  stronger  odour  in  the  animal  which  inhabits  Tibet  and  China  than 
in  that  whicn  frequents  the  more  northern  districts  of  Siberia.  In  the 
fresh  state  the  musk  has  an  extract-like  consistence^  and  a  reddish- 
brown  colour,  with  an  odour  so  powerful  that  the  huntsmen  can  scarcely 
endure  it  This  odour  diminishes  by  drying,  and  the  muak  aoquirea 
a  friable  granular  state,  and  a  dark  brownish  colour.  In  Siberia  tha 
chase  occurs  in  spring  and  summer.  In  Tibet  the  pursuit  ia  restricted 
by  the  government  to  certain  periods,  and  the  bags  which  are  obtained 
are  stamped  wiUi  the  royal  signet  In  commerce  two  and  ocosaionally 
three  varieties  of  Musk  are  met  with. 

1.  The  Tonquin,  or  Tibet  Musk,  received  through  the  East  India 
Company,  occurs  in  ^small  oblong  rectangular  boxes,  lined  with  lead, 
and  coveied  with  paper  or  silk.  Each  biig,  or  pod,  as  it  is  termed,  is 
wrapped  in  thin  blue  or  red  paper,  on  which  are  marked  some  Chinese 
charactera.  Sometimes  the  bags  are  enveloped  in  a  deep  yellow 
brownish  nearly  transparent  paper,  which  becomes  brittle  by  time. 
The  most  distinctive  mark  of  this  sort  of  musk  is,  that  it  is  slightly 
flattened,  nearly  round,  and  very  rarely  pear-shaped.  The  yellow  or 
yellowish-brown  hairs,  chiefly  at  the  sides,  are  often  out^  while  those 
which  remain  in  the  centre  are  darker  coloured,  finer,  and  less  bristly, 
Qenerally  the  hairs  oouYerge  or  point  towards  a  small  natural  opening. 
The  pods  are  mostly  about  two  inches  and  a  half  long  and  one  inch 
and  thiee-quartera  broad.  The  weight  of  different  specimens  varie* 
considerably,  some  being  merely  Sdnohms  SO  grains,  others  9  drachms 

It 


474gni>u;  thaaTsni{;«iiednchm>12fcnuni.  Tbs ATsnge qtuod^ 
of  muik  oant&ined  iu  the  ncka  ia  about  2J  dnchmi. 

B;  oarcful  removal  of  the  bag  tbera  retoaiiu  the  muik,  vhich  U 
wlid,  in  graina  of  different  sizes,  adbering  la  eaoli  othsr,  soft,  and 
tmolDoui  to  the  feel,  of  a  reddiah-brown  colour,  like  a  clot  of  blood 
dried,  haviiig  frequentl;  a  number  of  haira  iatenniied,  derivsil  from 
the  inaar  aide  of  the  oriace  already  described.  The  taste  is  bitterish, 
acrid,  disagreeable,  and  somewhat  astringBot.  The  odour  ia  Strang, 
paniUor  (mnskj),  peuetratlnf;,  very  lasting,  and  eitraordinarily  d5- 
taaWa.  It  la  stated  that  a  single  grain  eaa  ooDstaDtly  fiU  the  ^  of 
a  ]»rg»  apartment  with  a  sensible  impregnatioD  for  many  year^  witbout 
Its  weight  befog  perceptibly  diminished ;  and  one  part  oan  commoiucate 
Iti  odour  to  SOW  parte  of  an  iaodorous  powder. 

It  should  bo  kept  in  glass-bottles,  very  closely  atopped,  and  preHerred 
In  a  place  neither  rery  dry  nor  too  damp. 

By  the  analysis  of  Oeizar  and  Helman  it  appears  to  eoiuist  of— 
1,  a  peonliar  volatile  principle  (which  can  exist  in  a  free  state); 
S,  ammuDia;  3,  a  peculiar  fixed  anorystalliaable  acid  (these  three  are 
in  ondeterminable  quantity);  4,  stearine  and  olcine;  5,  choleaterine; 
S,  a  pecaliar  bitter  twin;  7,  osmazome,  with  seTsral  salts;  8,  amauldy- 
like  substBDCe,  in  part  combiced  with  ammonia,  and  numeraua  salts; 
9,  sand  ;  10,  water,  acid,  Ac,  with  some  volatile  odorons  matter. 

It  has  not  been  ascertained  upon  what  musk  depends  tor  its  peculiar 
properties.  It  bsa  been  conjectured  that  a  kind  of  putrefaction  goes 
on  which  sTolTea  the  peculiar  odour.  Moisture  seeois  to  favour  this, 
and  muak  wbioh  when  di?  yields  little  aoent,  becomes  powerful  when 
maiatcned.  The  odour  ia  augmented  by  adding  a  few  dropa  of  the 
•olution  of  Bubcarbonate  of  potass. 

2.  Ksbardin,  Russian  or  Siberian  Musk,  is  either  weaived  through 
't.  Petersburg,  or,  it  is  said,  sent  to  China,  acd  laid  for  soma  time 


the  latter,  and  tl 


hipped  to  Europe.    The  pods  oF  this  e 


-  „-  I — _. .,..,n  attached  ~  t-mui. 

The  colour  of  the  hairs  Is  a  dirty  milk-white.  The  musk  exhibita  a 
more  homogeneaua  and  less  granular  appearuuoe,  having  a  muobfunt«r 
odour  and  taste  than  the  preceding  kiud.  The  odour  is  augmented  by 
moisture,  but  is  somewhat  nauseous  and  dissgieeabla.  The  wood-cuts 
dlow  the  diSilrenoe  of  aspect  of  the  two  kinds, 


1,  Taaqnfa  Unik.     3,  XaliaRtln  Vub 

Uoak  !•  more  soluble  in  water  thau  in  alcohol  Of  1  DO  parb  of 
(MiiliDB  Tonquin  Husk,  boiling-water  dissolves  90  parta,  alot^oi  only 
SO.  Of  Kabardin  Husk  water  dissolves  only  50  per  cent  It  is  like- 
ma*  aolifble  in  ether,  acetic  add,  and  yolk  of  egg. 

3.  A  vMj  small  kind  of  pod  is  sometimes  met  with,  which  is  not 
flattened,  but  parfeotly  round ;  the  haira  of  a  yellowiah-brown  colour. 
This  is  pnbaUy  tho  musk-bag  of  the  Moictai  Altakm. 


MUSOPHAGID*. 

It  is  tafeat  to  purobase  ths  musk  out  of  the  pod,  aa  it 
Ins  opportunitj  of  adulteration.    InfuuK  of  genuine  l 

precipitated  by  a  aolutjon  of  bichlorideot  mercury  (coi 
limate) ;  but  genuine  mask  is  precipitated  by  uitric  and  other  Strang 
acids,  bj  acetate  of  lead  (sugai^of-lead),  and  infuaioD  of  nlU.    Tbi 
musk-bags  are  used  by  perfumers  to  prepare  Eaienoe  of  MusL    Ig 
artiGcial  musk  ia  sometimes  made  with  mtiia  acid  and  oil  of  amber. 
MUSK-BEETLE.    fCBttiiCBYoiD*.! 
MUSK-DEER     [Moschid*.] 
MUSK-DUCK.    [Dacsa.] 
MU8K-ORCHI5.    [HEBMDmni.] 
MUSK-OX.    [BoviDA.] 
MUSK-RAT.    [Ohditb*;  SoHieroa.] 

MUSK-ROOT,  the  root  of  a  plant  brought  to  this  dtmntry  froa 
Russia  and  PecsiB,  and  known  also  by  the  name  of  Sumbul.  Tliii 
root  exhales  a  powerful  smell  of  muak,  and  has  been  used  in  medidos 
as  a  substitute  for  Jhat  substance.  The  plant  yielding  it  is  sot 
known,  but  the  root  haa  the  appearance  of  belonging  to  the  natnnl 
order  UntMlifera.     Its  tbaues  are  full  of  stanh. 

UUSOCA'KPUU,  a  genua  of  FoasU  Plants,  the  ftruits  of  which  only  sn 
known.  Itoccura  in  tie  Coal  Meaaurea  of  lanoaahire.  (Brongniart), 
MUSOPHA'OIDiE  (Swaineon),  a  family  of  Birda,  the  type  of  whieli 
is  the  genua  Mtuophaga,  the  species  oF  which  are  called  Plauttia- 
Elaten.  Mr.  Vigora  noticea  tba  genera  JfuKipAa^  and  Ci>rythaau 
nearly  and  evidently  allied  to  the  Gallinaceous  fWniliea,  and  as  biiig 
found  among  the  Scanaorial  Birds ;  and  speaks  of  the  genus  Pasfi 
[CoLCUBlDJiJ  as  united  by  their  comparatively  stronger  and  mut 
solid  biUa  to  Pndopt  and  Crax,  which  in  his  airangetneot  form  tba 
oppoaite  extreme  of  the  order  Ratorei,  aa  well  as  to  Mutophaga  ant 
Corythaix,  which  approach  the  whole  of  the  Raaorial  groups  ai 
connect  them  with  tie  Perchera.     [iBBEsecEES.] 

The  Mmophagida  eonatitule,  aocording  to  Mr.  Swalnson,  the  £ftb 
great  dieiaion  of  the  oonirostral  tribe  of  Perchera.  Not  that  he  OOD- 
aidera  it  as  by  any  means  clear  that  Mtuopkaga  ia  the  real  typsof 
the  whole  family,  though  be  deaiguates  that  genua  at  the  mot 
conspicuous  of  the  group. 
He  thus  charaoterises  the  family : — 

Bill  abort;  upper  mandible  high;  the  culmen  arched ;  the  muiiu 

either  aertstad  or  entire;  the  under  mandible  very  thin.    Feetsbmt 

formed  for  clinging.    The  toes  various. 

The  place  which  thia  family  oocupiea  in  Mr.  Swainson's  ami^ 

ent  is  next  to  the  FringiUida,  at  the  end  of  the  PercUng  Bitili^ 

and  immediately   before   the  5«i«ji>r<t,  intermediate  between  tbs 

Finches  and  Hcmbills.    He  observes  that  those  which  betray  theii 

affinity  to  the  bullfinchea  ate  small,  whilst  others,  whose  siie  ul 

peculiar  atructure  assimilate  them  more  to  the  horabilla,  ace  of  > 

aize  proportionate  to  thoae  binia,  remnrkUig  that,  with  the  eioeplioa 

of  one  genua,  they  all  poaaeaa  a  abort  but  very  atrong  and  thick  bill, 

more  or  less  eurved  on  the  top,  the  cutting  margina  being  minutdf 

serrated,  like  the  teeth  of  a  saw.     The  food,  it  is  sUted,  aeemi  to  be 

entirely  vegetable,  and  of  the  most  tender  and  delicate  descnplim: 

d  Mr.  SwatuBon  remarks  that  it  is  singular  to  obeerve  that  the  bill 

this  bmily  (in  outward  appoaranoe  much  atronger  than  that  at  thi 

nchea)  should  yet  be  employed  in  procuring  the  aofteat  vegetable 

food;    while   the   abort    bUI,    posterior  nostrils,    hopping  gait,  sol 

purely  vegetable  food  are  dl  exemplified  in  such  birds  as  Bvxm 

gattalia,   and  proclaim  the  afflnily  of  the  Plantain-Eaten  to  tlu 

Hombilta. 

Mr.  Swainaon  further  retnatka  that  the  economy  of  thete  birds,  v 
far  AS  thoy  have  been  observed  by  travellen,  la  direotly  agsinit  lb« 
theoiy  of  their  being  likened  to  the  Qallinaoeous  Order ;  and  he  quot« 
Borne  of  the  statements  of  Cuvier  and  those  of  Yarrell  in  support  of 
hia  opinion.  The  former,  in  the  '  R%ne  Animal,'  states  that  CorjrUdii 
and  Miaophaga  appear  to  him  to  have  some  analogy  with  the  Oalliiis- 
ceaus  Birds,  and  particularly  with  the  Koi»x&  They  have  ths  win? 
and  the  tail  of  those  birda,  and,  like  them,  keep  on  troes ;  their  UU, 
ho  Oontinues,  is  short,  and  the  upper  mandible  convex;  their  FmI 
have  a  short  membrane  between  the  anterior  toea ;  but  it  is  tnc  thit 
the  external  toe  ia  often  directed  backwards  like  that  of  the  ^wk 
Their  nostrils  also  are  simply  placed  in  the  bom  of  the  bill,  the  tip* 
of  the  mandibles  are  dsntilated,  and  the  sternum  (at  least  that  of  tb; 
Touraco)  has  not  the  great  notches  which  are  ordinary  m  '^' 
Qallinaceoua  Birda.  Mr.  Swainaon  observes  that  thia  aiimuaian  ^r 
Cuvier,  that  Oorytiiaix  and  Mtuophaga  only  present  "  quelque  laalogia 
aveo  lea  gallinacls,"  and  that  they  have  not  the  nocdied  rtemuin  of 
the  latter,  is  direotly  opposed  to  the  theory  of  tbeae  birds  lesdiog  U 
the  OaUinami,  a  view  of  the  subject  which  is  confirmed  by  Mr.  TtireU'i 
obeeriations.  Mr.  Swainaon  separates  the  family  into  the  feUovuig 
Bub-fsmilies  and  genera : — 

PAylotomiiHi,  Flant-CutterB.— Bill  seriKted,  but  not  swollen-  '*^ 
with  two  or  three  toes  forward,  and  one  backward.    (Sw.) 

Phytiiivna  (HDlina).^-Bill  Bhort^  compreiaed,  the  baas  widoied; 
high  at  the  base,  and  gradually  curved ;  tlie  lower  mandible  muck 
weaker,  straight ;  the  commissun  slight^  arched,  with  the  maipia 
created.  Tongue  abort,  pointed.  Nos^ila  basal,  small,  rona^™- 
Wings  moderate  ;  the  flnrt  two  quilla  graduated;  tail  modente,  e«a. 
Feet  strong.  Lateral  toea  onequal,  ths  inner  ahoitatt.  Qawssleoder. 
slightly  owved.    (Sw.) 


M7 


MV80?BA.(ilDM. 


HUSOPHAOID^. 


J'.  Sara.  Molina  diwribei  the  Bu*,  or  Chiliui  PluMTtittw  ai 
tie>rly  of  tha  aiia  of  a  qnait,  with  iha  bill  ntbsr  largiv  oonioal, 
■trsight,  a  little  pointed,  eamted,  and  half  aa  inch  in  lengtli ;  the 
toDKUo  Terj  ihort  and  obtnae,  the  papil  of  the  eye  brawn.  Th)«e 
'WeU-proportionBd  anterior  iom,  tb«  foorth  pOBtsrior  and  a  Utile 
Bhortar.  Tbe  tail  modarate,  but  rounded.  Tbs  colour  is  an  cbecan 
Srsy  upon  tbe  back,  rather  bri{;hter  on  the  bell; ;  tbe  points  of  tbe 
quilla  and  of  tbe  tail  are  black.  Tbe  aound  of  its  Toioe  ii  boane  and 
iiiterrupted,  and  memB  to  eipreai  its  name.  It  feeds  on  plant*,  bat 
previoiuly  hu  tbe  deitrnotlTe  baUt  of  eutUng  them  off  eloie  to  tbe 
root,  and  often  apricionsty  cuts  off  a  quantity  of  them  without 
touching  them  further.    For  this  reason  the  peasants  perseonte  Uiia 

Secies,  and  carry  on  a  continual  war  against  these  birds ;  moreorer 
ildten  wbo  destror  their  eggi  are  rewarded.  The  nest  is  built  in 
obacure  and  but  little  frequented  places  on  tbe  moat  lofty  trees,  and 
thoa  these  Plant-Cuttera  escape  tbe  persecutions  of  their  enemisa. 
Notwithstanding  such  precautions  however,  their  numbers  are  con- 
eidcrabl J  diminished.  "1  do  not  know,"  sajs  Molina  in  oonclusian, 
"  whether  this  is  because  a  price  is  set  on  its  head,  or  on  aoooant  of 
ita  lutanUf  (mail  degrse  of  feounditf." 


CUlion  7Ual.Cattet  (i%(gt«wi  Sara). 
Mr.  Swainson  obserres  that  In  FhytBloma  tbe  four  toM  appear  to 


aspect  of  Phyletona  to  that  of  a  BulIBucb. 

Colina,  Colies. — The  only  definition  of  this  snb-familj  given  by 
Ur. Swaioson  is,  "all  the  four  toes  pUoed  forward,"  and  the  only 
genus  Gontained  in  it  is — 

CUivs  (Biisson  and  Qmelin).~~Bit1  short,  strong,  conical,  slightly 
compressed,  entire,  with  the  mandibles  equal  and  tiie  edgee  arched. 
Nostrils  rounded ;  nails  arched  and  long,  that  of  the  hind  toe  shortest 
Wings  short ;  third  quill  longest.    Tail  graduated  and  very  long. 

Tbs  plumage  of  the  species  is  soft  and  silky,  and  the  coloon 
generally  sombre,  whence  they  are  called  at  the  Cape,  according  bo 
Le  Taillant,  Oiaeanx  Souris  (Houne- Birds).  Africa  and  the  East 
Indies  are  the  localitise  where  they  bavs  been  found,  the  Coiiut  nridi* 
of  Ijitham,  said  to  be  from  Australia,  belonging  probably  to  another 
genus.  The  CoUes  are  gregarious,  live  npon  fruits,  and  are  the 
■CDurges  of  gardens,  They  walk  badly,  but  they  climb  almost  oon- 
tinuallj  on  uie  bnmohes  of  trees,  whsre  they  hold  on,  assisting  them' 
ielves  with  their  bills  like  the  Parakeets.  Thsy  build  their  nests, 
which  are  spacioos  and  round,  in  little  groups ;  and  Le  Taillant  affirms 
that  tliey  sleep  suspended  with  their  heads  downwards,  and  that,  when 
it  is  cold,  thy  are  found  so  btnnmbed  in  the  morning,  that  they  may 
ba  tokao  one  after  the  other.  The  number  of  eggs  is  generally  &ve 
or  sii,  and  the  flesh  of  the  birds  is  said  to  be  delicate.    (LesioD^ 

C.  Saujpjlauit  (Latham).  Bound  tbe  eye  a  naked  raddish  skin  ; 
forehead  yellow ;  colour  pearl-gray,  witb  greenish  reflections ;  abdomea 

This  appears  to  be  tbe  Coliui  Qmriva  of  Le  Taillant;  and  the 
Coliou  Hupp|j  du  Sdndgal  of  Buffon. 

Mutophagina,  Plantain-Eaters.— Three  toes  forward  and  one  back- 
word  ;  the  outer  toe  placed  obliqnely.    (Sw.) 

Cargthaix  (llliger). — Bill  short,  rather  smsU,  higli,  md  greatly 
compressed.  The  frontal  feathers  reposing  over  and  oonost'""  "~~ 
Beitiils.    Culmen  hj^,  carved  to  the  tip,    Iioww  mandiUe 


broad,  rounded.  Past  short,  strong.  Middle  tot  longer  thu  the 
torto*;  lateral  toes  equal,  hind  toe  shortest;  external  toe  oaoable  of 
being  turned  a  quarter  of  the  way  backward.  CSaws  short,  ttdok,  and 
muu  compressed 

n  Imperfect  idea  of  tluM  alsfut 


Head  of  Ouylial*  Snuftlmtit. 

Ths  ToTUMOS  are  most  elegant  birds,  and  fced  priadp^  on  soft 
fruits.  The  prevailing  colour  of  theee  birds  is  grseo,  niiad  in  soma 
species  with  purple  on  the  wings  and  tail  Tliey  are  nativee  of  Africa, 
where  they  perch  on  the  higheet  branebee  of  forest  ttM^  and  thus  • 
keep  out  of  gun-shot,  an  Le  Vaillant  found  to  his  ooet  Having  at 
lost  tuceerdM  in  bringing  one  to  the  Rround,  hs  could  not  find  it, 
his  rage  at  the  Ion,  ha  bmks  through  into  uns  of 
pita  which  the  Hottentote  employed  to  catch  fsrodons 


nols,  particularly  elephuits.    This  acddsnt  might  have  bean  fataL 
'  ml  recovered  my  firat  surprise,"  says  he,  "  I  began  to  consid« 

■  '    ■   mysdf  ftim  t^  * — .  -. — -i- 

'   '     it 

happier  I 
retbatM 


vpeoially  it  I  should  be  obliged  tt 


tM  HCSOFHAGID^ 

DighL"  In  this  ditemm*  La  VnilUut  Brad  his  fiuee  M  iutenftU. 
th*  ahote  »t  lut  WATS  uiawvred,  uid  hs  wu  delirend  bj  hu  Hot- 
teatott.  But  hs  did  aot  foisst  bis  Touraco,  and  Doir,  by  tha  aid  of 
hii  dogi,  which  h»d  foUowsd  tha  Hottantcta,  found  it  ■qua.tted  under 
k  tnlted  buh.  He  ftfterwaidi  lud  uurai  for  them  on  the  buit-trasi, 
to  whidt  Umj  naoitad  to  fead,  Mid  took  timm  alira. 


aryOai*  &fuvsl<nnl. 


(whlah  it 

tail  nmndad ;  bill  yaltow ;  feet  gnyiih-bUok.* 


CtrnUau  irtlhroltpliia. 


MVBOFHAQIDiB.  nut 

Thii  beautiful  ipadea  ia  tha  OjMluu  aytkntoiAut  of  Tiaillot ;  Ue 
Miaepluiga  PaMna  of  Tammiix^ ;  and  wtylltatx  igttiMft  of  T  Maiiii 
It  ia  a  natira  of  Africa. 

Sereral  apaajmena  of  ToniMoa  an  to  be  fonndin  our  n 


Held  of  Orytluiit  trytlweteplnt. 

ChiMcrhi*  (Wagler).— Bill  large,  high  and  thick  at  the  tiMa,  oom- 
preased  bajond.  Culmeo  Uiick,  couTei,  oooaiderablj  arched.  Lower 
mandible  not  half  ao  high  aa  tha  upper;  tha  tip*  of  both  dacpl; 
notched,  with  their  margioa  finalv  cran&ted.  Ifoatrila  baaal,  placed 
doia  to  the  top  of  the  bill,  naked,  lunular,  aad  pierced  in  the  lub. 
atance  of  tha  bill  Wingi  lengthened  \  the  four  flrat  quilla  gmdoated 
Tail  lengthened,  alightlj  rounded ;  tha  tipa  rary  obtoae.  Veot  aa  ia 
Corylkaix.     (Swainaou.) 

C.  varUgala.  Light  gray  above;  a  btaekiah  rtripa  down  ncfa 
feather ;  front,  top  of  tha  bead,  cbin,  and  throat  aa  far  ai  tha  bmit, 
chestnut-brown ;  under  plomags  beyond  the  breaat  white,  but  «cb 
feather  with  a  dark  middle  atripe ;  primary  and  second&ty  qnilli 
bUckiah,  with  a  ipot  of  para  white  Tuying  in  size  in  tiia  middle  of 
their  inner  weba ;  tortianea  and  middle  tailfaathen  gimy,  tipped  with 
black;  lateral  tail-feathera  black ;  bill  yellow;  feet  gray.  Great  [daoad 
very  fv  back  on  the  napa.    Total  lan^  about  20  inchM. 


CAiSiarUt  tarieittta. 

Thia«pp«*nto)>«theToniwoHappd«olofLeTaillaiit;  Piaftorai 
AfTKOHiu  of  Latham ;  and  Mmiapkaga  varirgata  of  Vicollat.  It  ia  a 
natireof  AAie*. 
Mutopkaga  (laeit).— Bill  rsaembmg  that  of  OLaeB-hU;  b«  the 
IBB  HMnuoiuly  dUal«d,  ao  aa  to  apmd  like  a  caigiiB  or  belmet  orer 
tha  fore  part  of  the  hrad  aa  te  aa  tha  crown,  wliera  it*  thickened 
•idea  form  a  aemicdiide.  Noatrila  naked,  oval,  opeo,  placed  neaxer  to 
tb*  tip  thMi  to  Um  eyes,  and  pierced  in  the  aulxtanoa  of  the  UH 
Wlpga,  feel,  and  tail  at  in  the  (MsOiaix.     (Swunaon.) 


loot  KOSQtTASH. 

M.  vwbKKH.  Bill  rioh  yxllow,  puiiiig  ioto  orimaon ;  orbit*  nakwl, 
uid,  like  the  compact  velMty  featheri  of  the  crom,  glouj-flrinmn ; 
a  while  itnpe  IwgiUDing  below  the  aya  and  axt«ndiiig  kbora  the  ear ; 
Moondary  *nd  part  of  the  primary  quille  cumioa,  with  like  lefleo- 
tionB,  Dunined  and  tipped  with  blackiah-vialat,  which  ii  the  genend 
colour  of  the  plumage,  only  that  it  chaugea  into  ■  vary  deep  greea  on 
the  oDdar  parts,  and  ia  very  rich  on  tbe  tul;  lege  etrong  and  blank; 
gkpe  wide,  apeniog  beaekth  the  eyes. 

Thia  magnificent  bird  appeara  to  be  the  CucalHt  rtgiui  of  Shaw. 

It  ia  a  natiTe  of  Africa — Gold  Coaat  and  SeovgaL 


Uauphafu  lialaeta, 

MUSQUASH.     [OltDAtHi.] 

MUSSEIs  ■  form  of  Conchibrou*  MiMiuea.    [ttTTtLID&l  ' 

MUSTARD,     fSwiTOj 

UOSTABD-TREE.  The  plant  refenvd  to  by  tU>  name  in  Scrip- 
tore  ia,  aocording  tQ  Dr,  Spyle,  the  Salvadora  Ptrriea  of  botaniala.  It 
ia  anatlTeattha  Eaat  Indiee,     [SalvaDora'^is] 

MUSTELA.     rMuBT-LiDS  1 

VUSVELWM,  the  Weasel  Tribe,  a  family  of  Digitigrada  Caralro- 
rooa  Animals,  of  which  the  Common  Wnasl  is  tbe  type; 

The  genua  Jfw(c2a  of  Limueua,  in  the  last  edition  of  tbe  'Syatemi 


M,   MarUi,  M.  Putorva,  M.  fun,  M.  ZibtUma,  M.  erminai,  aud 
M.  nimlia    The  gcnns  thua  establiahed  cooaiated  of  tbe  Otters  and 
Qlattons,  as  wdl  a>  the  tnie  Weasela,  and  wag  placed  between  ftMrra 
and  Uma. 
Cavier  diridea  the  Mutea  {Muitda,  Linn.)  into  the  fallowing  anb- 

Pulorita  (Cnv.). — The  animate  of  thia  aulvganaa  are,  be  obeervei, 
the  moet  sanguinary  of  alL  The  lower  caniae  haa  no  iatemal  tubercle, 
and  their  nnper  tubercnloos  toolh  ia  wider  than  it  ii  long  ;  they  have 
only  two  tataa  molan  above  and  three  below.  Tbey  may  be  recogniaad 
by  the  eiliemity  of  their  mniile,  which  is  rather  shorter  and  atooter 
than  that  of  the  Hartea ;  and  they  all  difFiue  a  most  disagreeable 

The  apeciea  ansoged  under  this  snb-geDns  are  the  common  Fitebet, 
or  Polecat  (Jfiutda  Puloriv,  Linn.),  the  Ferret  (Jf.  /ora,  Linn.),  the 
Polecat  of  Poland  {M.  SannoHea,  Pall.),  the  Sibetiaa  Polecat  (JT.  Sibi- 
tica,  Pall.),  the  Weaael  {M.  vulgaru,  Uoa.),  and  the  Stoat  or  Ermine 
Weaael  {if.  tmmca,  Linn.). 

As  appioiiDutted  to  these  he  reoorda  the  IDnk,  Norel,  or  Po 
of  the  northern  riven  (JT.  iMrmla,  Pall.),  which  freqnenta  the  banka 
of  water*  in  the  north  and  cut  of  Eniope  from  the  ley  Sea  to  the 
Black  Sea,  feeda  on  frogs  and  orayfisfa,  and  baa  the  feet  a  little 
palmated  between  the  buw  of  the  tote,  but  which  ila  teeth  and  round 
tsil  approximate  to  the  Polecate  more  than  the  Ottoi.  It  is  reddiah- 
brown,  and  faaa  the  drcomference  of  the  lips  and  under  part  of  the 
jaw  white.    Its  odour  ia  only  mnaky,  and  iU  for  very  beautiful. 

Some,  Cn*ier  obserTes,  think  this  the  same  as  the  Polecat  of  Ae 
North  Atnerican  rireta  {M.  Viton,  Qmelhi),  to  which  the  name  of  If  ink 
baa  been  tianaferred,  and  which  haa  also  the  feet  aemi-palmated ;  but 
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ji  animal  baa  generally  while  on  the  point  of  tha  chin  only,  and 

metimeaanamtwline  tinder  the  throat,  and  ia  a  diServnt  apeciaa. 

Among  the  Polecal*  of  warm  climatea,  Cuvier  notice*  the  JaTancM 

Polecat  (i^Xoriw  nvdipa,  F.  Cav.),  the  African  Polecat  (P.  Afriemtu, 

Desm.),  the  Striped  Polecat  of  Hadagaacar  (P.  tlrialut.  Cut.),  and  the 

Cape  Polecat  (the  Zorille  of  BofTon ;  fivenn  Zonlla.  Qm.). 

The  Hartea,  or  Hartana,  properly  M  called  (iftulcia,  Cut.). 

Theae,  according  to  Cunar,  diShr  from  the  Polecata  in  baring  an 
additional  faljM  molar  aboTe  and  below,  and  a  small  internal  tabercla 

I  their  lower  canine;  two  chatMlets  which  a  little  l^i^^it1iA  the 

nelty  of  their  nature. 

Belongiag  to  Europe  he  notices,  aa  Tery  closely  allied  to  each  other, 
the  Common  Uartea  {Mv4ida  Maria,  Linn.),  and  M.folnui. 

As  the  production  of  Siberia,  be  oaUs  attention  to  the  ZIbelline 
Harten  (if.  ZibtUina),  so  celvbnted  for  its  rioh  fur,  which  is  brown, 
with  some  gray  spots  on  the  head,  and  ia  distinguished  from  the  pre- 
oeding  by  hat iDg  hajn  BTen  under  the  toes,  a  pronaion  adapted  to  iC« 
habitation  iu  tbe  most  frozen  mountains.  The  painful  abase  of  this 
spedes  is  laborioijsly  followed  in  the  midst 'of  wmter  among  frightful 
snows,  and  to  the  pertinacity  with  which  it  has  been  peneTei«d  in, 
notwithstanding  the  meteoric  terrors  that  surruund  tbe  hunter,  tha 
ditcoTBTy  of  the  eaatern  oountriea  of  Siberia  has  been  aaoribed. 

North  America,  observe*  Cuvier,  produces  many  Uarte*,  which 
travellers  and  naturalists  have  indicated  under  the  name*  of  Pefcan, 
Vison,  Mink,  ke.  One  of  these,  the  White  Vison  of  tbe  furriers 
(Jf.  ttUrotepivda,  Harl.),  has  the  feet  as  hairy  and  the  bur  nearly  aa 
soft  aa  the  Zibelline,  but  of  a  bright  fulvous  colonr,  and  ia  almost 
whitish  on  the  head.  That,  he  remarka,  which  he  shall  oall  PekaD 
(JIf.  dmadenai.  Ova.),  and  whioh  comes  from  Canada  and  tbs  Unit>d 
States,  haa  tbe  head,  the  neck,  the  shoulders,  and  the  upper  part  ol 
the  back  mingled  with  gray  and  brown ;  the  noae,  the  mmp,  the  tail, 
and  the  limbs  are  blaokisb. 

tbe  HonffiittM  (MeflM*,  Cnv.). 

Theae,  like  the  Polecats,  have  two  false  molar*  above  aud  thn« 
below  ;  but  their  upper  tuberculous  tooth  is  very  lai^e,  and  aa  long  as 
it  is  wide,  and  their  lower  canine  bos  two  tubercles  on  ita  intnnal 
side,  which  approximates  them  to  the  Badgera,  as  tbe  Polacata  ara 
approximated  to  the  Qriaons  and  tbe  Qluttona.  The  Houffetlea  have 
beaidea,  like  tbe  Badgera,  the  anterior  clawa  long  and  adapted  for 
digging,  and  they  ore  even  half  plantigrade ;  the  naemblance  is  con- 
tinusd  even  in  the  distribution  of  the  colours,  Cuvier  truly  remarks  in 
coneluaioD,  that  in  thia  family,  remarkable  for  its  fcetid  odour,  tbe 
Ifonffette*  are  dialinguiahed  by  a  stench  for  exceeding  that  of  the 
other  nieciea. 

The  Houffettas,  or  Skunks,  are  generally  striped  with  white  upon  a 
black  ground ;  but  tbe  number  of  stripes  varies  in  the  same  species. 
The  most  common  ia  the  Korth  American  species  { Viverra  Puloritu, 
Om,),  wliich  ia  black,  with  white  stripes  more  or  leas  wide  and  nume- 
rous, and  tbe  tip  M  the  tail  black.  The  odour  of  this  auffocating 
anioial  baa  been  compared  to  that  of  the  Polecat,  mingled  with  an 
overpowering  stendi  ofgailio,  and  notiiing  can  be  mora  intolerable. 
Cuvitr  also  notices  tbe  c£inohe{  T.  supiUu;  Om.),  with  tbe  tail  white; 
the  stnpea  on  tbe  back  sometimes  occupy  tiie  whole  of  ite  width. 

Jfyddw  (F.  Cut.). — Curier  oonmders  that  this  nay  be  made  a 
dUtinct  sub^Dos,  With  the  teeUi.  feet,  and  oolonn  of  the  Skunks, 
It  has  a  truncated  moEile  In  the  form  of  a  aaout,  and  the  tail  ia 
reduced  to  a  small  pencil  of  bain.  -  ■ 

Only  one  species,  Jf.  nulieept,  ia  known. 

The  Otters  {Liitra,  Storr.). 
The  Horte*  of  Cuvier  on  placed  between  the  KatnU  and  tbe  Doga. 
nie  same  poaition  is  assigned  to  this  family  by  U.  Lesson. 
Professor  Bsll,  in  his  'British  Quadruped*,'  nukea  the  Uiutdida 
oonsiat  of  the  foUowing  genera : — 
Lutra,  MtuMa,  and  Martet,  Ray. 
He  places  the  ifarieluJa  between  the  Urtida  and  the  JPsitda  in  tbs 

Dr.  J.  R  Qray  arrangaa  bis  sub-family  Jfaiteliaii,  the  fifth  of  bia 
ftmily  Fdida,  next  to  u«  aub-fttmily  Canino.  The  ItyMdina  contain 
the  following  genera  : — 

Marttt,  ituiida,  Pntorim,  GysHuitHM,  Vitaix,  ZoriOa,  Oahra,  Rata<tt, 
a*iQ,  Hdittit,  Mephitu,  CKimdtia,  UarfnUiru,  (^nepattu,  Uydamt, 
ArcUmTp,  Mdtt,  Taxidea,  Lantra,  Lutra,  Amijfx,  Pitrmnra,  and 
SnJifira.    ('  Synopaia :  Bnt  Mns.') 

We  shall  here  confine  onnelvM  to  tbe  WaaMla,  properly  so  called, 
inclnding  the  Harten^  Skonka,  and  Ifyilam. 

Tba  dentition  of  the  Common  Weaad,  tbe  Zorilla,  and  tbe  Marten, 
ia  Tsrj  similar;  and  indeed  F.  Cuvier  unites  tbe  thrae,  giving  two 
[^it««  to  (bow  tbe  slight  VBiiatioD*.  Ha  observes,  that  tbe  only  diSei^ 
enoe  that  tbey  pnasait  with  refannoe  to  tbia  part  of  tb^  organisation 
ia  that  the  Martani  bave  in  both  jawa  a  mdimentaiir  falaa  molar  mora 
than  the  Weasel  and  (he  2»r0l«;  and  that  the  2eri!la  baa  the  intatnal 
tnberola  of  tbe  lower  canine  mora  developed  tban  It  ii  found  In  tbe 
analogooa  tooth  of  tbe  Marten*  and  Wewala^  or  PoUcata.  In  etbar 
raipecU  th^  aystemi  of  dentition  are  quit*  identteal. 
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JfMfcte— BodjakuigUodftuuiifonii.  Fartahort;  tow  mpttaXe; 
oUwa  ibarp.    Mol&r  ta«th,  g — ^. 

if.  niZ^arit,  'tbe  Common  WmkI.  Reddiab-brawn  kbove ;  tIu1« 
beaenth ;  tail  of  the  auns  coloaf  aa  the  bod;. 

It  is  fouQd  in  Karope  and  North  America.  PeoDant  statea  tliat  tbh 
ipeciea  inbabita  tha  Uudion'i  Bay  couotriea,  Newfoundland,  and  tbe 
United  States.  Oodman,  in  hii  nccount  of  the  animale  of  the  United 
Statei,  omib  it  Prince  Baaaparta  thinks  that  vhat  hu  be«ii  coo- 
lidered  aa  tbe  Common  Wewet  in  the  United  Statei  is  tb«  EmuDe  in 
its  Bummerfur.  Iawsoq  notieea  it  in  hia  'History  of  Cuolina,' sajiug 
that  it  ii  tha  same  a*  in  England,  but  very  scarce.  ■.  Cateab;  also  meii- 
tiona  it,  writioR  'Weaale;'  and  in  ibs  '  tf ew  DeacripUon  of  Vitpnia' 
<1MB),  'Weeaela'  are  mentioEfd  among  their  congenen,  bat  with  thia 
■aTiDgclaa8»,eridentl7  written  to  BOothesettlera—"  but  tlie«  Termina 
hurt  not  hena,  ohickina,  or  egga,  at  an;  time."  Sir  Joha  Bichardaoo 
remarka  tblt  both  the  Weaael  and  the  Ermine  are  indubitabl;  inhabit- 
ants of  tbe  American  continent,  tbe  Ermine  extending  to  tbe  m<at 
remote  orctio  districts,  and  the  Weaael  aa  far  to  the  north,  at  lasat,  a« 
Uje  Saakatobewaa  Rirer. 


Comman  Weaael  {lf%Utla  rulgtrit). 
Mr.  Bell  obiarvea  that  thanearapproximationiDfigiiraaiidabaneler, 
and  the  great  gaQecal  rimillarit;  in  habita,  which  a  oomparison  betwMm 
the  Stoat  and  Weasel  praaants,  bava  oocuiooed  CfffisidaraUe  ooofiwoa 
in  BOme  of  the  aooounta  wbioh  have  been  given  of  their  hiatorj;  tboogh 
the  diSerenoa  of  eiia  and  colour  would  at  onoe  be  sufficdent  to  diatin- 
guiah  the  spadea,  were  there  no  other  points  of  dissgreeaiaat  between 

"  The  Stoat,"  says  Hr.  Bell,  "  is  brown  abOTe,  dirt;  white  beneath ; 
the  tail  always  black  at  the  tip,  longer  and  more  bnab;  than  that  ot 
tbe  Weasel,  uid  tbe  former  animal  ia  twice  as  large  aa  ita  elegant  littls 
ooDgener.  The  Weasel,  on  tbe  other  hand,  is  red  aboie,  pore  while 
beneath,  tbe  tail  r«d  and  unitbrm.  Their  babits  also,  tboagh  geiutallj 
^DiiUr,  are  in  many  of  tbeir  details  coneidenbly  distinct;  and  wa  are 
fully  boma  out  by  observatioa  io  saying  that  Ibe  aecnsationa  against 
tbe  Weasel  of  the  mischief  which  bs  is  said  to  perpetrate  io  tbafann- 
yard  and  tbe  ban-raost,  as  well  aa  amongst  game  of  eTery  deaeriptios 
— an  hotea  and  rabbits  no  Isaa  than  on  the  feathered  tribea — are 
principally  due  io  the  Stoat.  It  ia  not  meant  to  be  asserted  that  the 
Weasel  irill  not,  when  driven  by  bnnger,  boldly  attack  the  atock  of 
the  poaltry-yard,  or  occasionally  make  free  with  a  yotmg  rabbit  or  a 
sleeping  parmdga ;  but  that  its  uiual  prey  ia  of  a  mofb  more  ignoble 
ohan«teT  ia  [oDvail  by  daily  obsarration.  Mice  of  everj  dascription, 
the  field  and  the  water  to1«^  rata,  molea,  and  small  biId^  are  theic 
ordinary  food ;  and  from  tbe  report  of  unprejudiced  obaerreia  it  would 
appear  that  tlus  pretty  animal  ought  rather  to  be  foatered  as  a  destroyer 
at  lermin  than  extirpated  as  a  noiious  deprodator.  Above  all,  it 
ahould  Dot  be  molested  in  bams,  ricks,  or  graniiriea,  in  which  aituationi 
of  great  serviee  in  destrvying  the  colonice  of  mice  which  infiat 
Those  only  who  have  witneaaad  the  multitudinous  numbara  in 
which  these  little  peste  are  found,  in  wheat-rieka  especially,  aod  have 
the  manner  in  which  tha  interior  is  sometimea  drilled,  as  it  were, 
ery  diraction  by  tbeir  runs,  can  at  all  uipreciate  the  amount  of 
their  depredationa ;  and  surely  the  occasional  abduction  of  a  chicken 
duckling,  snppoaing  it  to  be  even  much  more  frequently  cbarga- 

agtinrt  the  Weasel  than  it  really  ia,  would  be  but  a  trifliiig  set-off 

against  the  braefit  produced  bj  the  destruction  of  those  iwarma  of 
little  thievaa." 

Mr.  Bell  adds,,  as  ground  for  this  defence  of  the  Weasel,  that  • 
friandofhisaasntedbimthat  at  least  three  bushels  of  different  niedes 
ea  had  bean  killed  out  of  one  wheat-iick,  a  ntunber  that  will  not 
ise  those  who  have  sean  a  good  thoroughlj-rontlDg  monaebunt 
grain  rick-yard  or  grsuaiy  where  the  mice  have  luan  up  their 
en  in  eameat    Oreat  good  the  Weaael  certainly  doe*,  and  ib 
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umiil  mods  nf  attuk  wIibq  It  rekchfi  Ha  prej  ahom  tlut  amatl  qund- 
mpedi  and  bird*  form  iU  iitapla.  It  laflicta  a  bite  on  the  bead  wbich 
piercM  tbe  brain,  and  aeldom  faiU  to  laj  the  Tictim  dead  at  ita  feet  b; 
a  aingle  itroke.  But  there  can  b«  no  Hoiibt  thst  it  u  ■  de>tro;er  of 
newtf-batcbod  gaUinaoeoua  and  gume-birda  and  joung  ducka,  as  w«U 
aa  tb'a  smallar  feathered  tribes ;  and  that,  although  it  doea  good  tri- 
ylCB  in  keeping  down  the  mice,  it  ia  a  bid  neighbom^  to  the  hare  and 
rabbit  warren.  Not  that  tbe  Weoael  will  do  one-tbird  of  the  mi*chief 
that  a  Stoat  vill,  nor  upon  animala  of  iiucb  lai^e  growth,  but  it  will 
do  enough.  It  ia  a  moat  active  and  peraeveiiug  hunl«r;  few  tree* 
■will  atop  it  whan  in  aearoh  of  bird«'-D'5st«,  nfhicb  it  robs  not  only  by 
•ticking  tbe  rggs,  but  by  carrying  off  tbe  young.  It  will  hiiut  the 
mole^  the  field  mouse,  and  other  small  quadrupeds  iii  their  usual 
bsunta,  not  only  by  the  eye  but  also  b;  the  scent,  like  a  Stoat ;  and 
moat  amuaing  it  ia  to  ace  one  of  these  flexible  agile  little  creatures 
tracing  up  the  loeut  when  it  ii  at  fault.  The;  will  quarter  th'  ground 
like  a  dog  till  tbey  hit  it  oS,  and,  to  lose  no  help  from  their  eje,  will 
ocouionallj  sit  up,  raiaiog  tbcmselres  on  their  biud  quarters  to  gain 
a  more  extended  view  around  them.  Their  perseverance  will  tlrs 
down  aoimaia  larger  and  stronger  tban  themaeWai ;  nor  will  water 
•top  them  wbea  their  game  takra  to  it  for  saft'ty.  In  tbey  plunge, 
Kod  seldom  quit  their  object  till  tbe  fatal  bite  is  inflicted.  The  brain 
ia  generally  flrst  eaten,  and  the  body  of  the  victim  kept  aa  a  snpplj 
near  the  haunt  of  tbe  little  bnuter;  bat  it  seems  very  queetiauable 
wbatber  they  are  addicted  to  thoaa  bJoed-auckitig  propeositiea  wbioh 
the  vulgar  attribute  to  ttaem ;  and  our  own  experience  coincides  with 
that  of  Ur.  Bell,  who  considers  this  alleged  habit  to  be  mucb  ezagge-' 
rated,  and  whoaa  o<m  observation,  as  far  aa  it  bad  gone,  tended  to 
ooafirm  the  opinion  of  those  who  deny  the  existenoa  of  aueh  a 
propenait?  alli^etber. 

The  last-named  acute  xoologtst  alio  throws  well-gronnded  doubt  on 
the  asMTtion  that  the  Weasel  will  attack  and  destroy  snakes;  aod 
indred  he  believes  such  a  nation  to  be  entirely  etroneoua.  He  placed 
a  weasel  and  a  oommon  anake  together  in  a  large  cage,  in  whieh  the 
former  bad  the  opportunity  of  retiring  into  a  small  box  in  wliich  it 
slept.  Mutosl  fear  was  manifest,  and  die  animals  kept  at  a  distance ; 
the  snake  boirever  showing  ai  much  dispontion  to  be  tfas  aaailant  aa 
the  waaaal,  whioh  at  lait  gave  the  snake  an  ocoaiional  slight  bite  on 
the  side  or  on  the  nois,  without  however  materially  Injuring  tbe 
reptile,  and  svidemly  withont  ao7  inKinctite  dealre  to  fe^  upon  it 
After  tbe/  had  lemained  two  or  tnree  houn  together  the  animali 
appeared  almost  indifferent  to  the  preaenos  of  each  other.  The  anake 
waa  then  removed. 

"  How  different  wm  this  weasel'i  condoot,"  aayi  Hr.  Bell,  after 
relating  the  experiment  above  Stated,  "  when  a  mouse  wai  introdnosd 
into  the  cage  :  it  instantly  issued  from  its  little  box,  and  in  a  moment 
one  single  bits  on  the  head  pierced  the  brain,  and  laid  the  moiua 
dead  without  a  strugi^la  or  a  ery.  1  have  observed  that  when  ■ 
weaael  seiias  a  small  animal,  at  the  instant  that  the  Estal  bite  is 
inflicted  it  throws  its  long  lithe  body  over  ita  prey,  so  as  to  seeure  it 
should  the  fiist  bite  fail;  an  acoident  however  whieh  I  have  never 
observed  to  oc«ur  when  a  manse  bss  been  the  viotim.  The  power 
wbioh  the  Weasel  has  of  bending  the  head  at  light  angles  wiUi  the 
long  and  flexible  tbongh  powerful  neck,  gives  it  great  advantage  in 
this  mode  of  seizing  and  killing  its  smaller  prey." 

This  deatroyer  baoomea  itself  a  Tietim  to  birds  of  prey.  We  bave 
all  beard  the  sloiy  of  the  eagle  and  cat,  and  how  the  maddened  quarry 
brought  the  mighty  bird  that  bad  snatched  it  away  down  again  to  the 
earth  in  the  aganiee  of  death.  In  the  '  Magazine  of  IfatunJ  History' 
a  similar  anecdote  is  recorded  of  a  stoat  and  an  eagle,  not  however 
with  any  strong  voucher.  But  Ur.  Bell,  on  tbe  authority  of  Mr. 
Pindar,  residing  when  the  event  oocurred  *t  Bloxworth  in  Dorsetshire. 
relates  the  follawing  paasage  in  tbe  life  of  a  weasel ;  and  as  there  is 
DO  ground  whatever  for  doubt,  it  aflords  a  striking  instance  of  the 
morderons  instinct  of  this  little  quadruped. 

Ur.  Findar,  while  riding  over  his  grounds,  saw  at  a  short  distance 
from  him  a  kite  pounce  on  some  object  on  the  ground,  and  rise  with 
it  in  his  talona.  "  In  a  few  domeots  however  the  kite  began  to  show 
signs  of  gnat  oneasiiiess,  rising  rapidly  in  the  air,  or  aa  quickly  falling, 
and  wheeling  irreguliu'ly  round,  whilst  it  was  evidently  endeavouring 
to  force  some  obnoxious  thing  from  it  with  ita  feet.  After  a  sharp 
but  short  oonteit  the  kite  fdl  suddenly  to  the  earth,  not  far  from 
where  Ur.  Pindar  was  intently  watching  the  manmuvrs.  He  instantly 
rode  up  to  the  spot,  when  a  weaael  ran  away  from  the  kite,  apparently 
unhurt,  leaving  the  bird  dead,  with  a  hole  eateu  through  the  skin 
under  the  wing,  and  the  large  bloodvessels  of  the  part  torn  through." 

With  similu'  eourage  tbe  Weasel  will  attack  dogs,  and  even  man, 
when  ita  nest  ja  invaded.  This  is  formed  of  dry  leaves  and  herbage, 
and  is  generally  lodged  in  some  snug  locality,  sooh  as  a  crevice  in  a 
bank,  the  hollow  of  a  tree,  or  a  dry  ditoh,  which  keeps  it  warm  and 
comfortable^  Here  four  or  five  young  are  brought  up  from  each  birth, 
and  the  number  of  these  litten  is  two,  or  even  three,  in  the  year. 

Tbe  female  Weaael  is  smaller  than  the  male,  and  Ur.  Bell  weU 
observea  that  it  ia  probably  tbe  "little  reddish  beast"  called  by  the 
oooDtij  people  a  Cane,  mentioned  in  White's  '  Selbome,'  and  deeoribed 
aa  not  mnoh  bigser  than  a  field-moose,  but  much  longer.  Mr.  Bljtb 
informed  Mr,  Bsll  that  the  aninial  wbs  known  in  Snrrey  by  the  name 
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This  spades  sometimes,  but  rarely,  turns  white  in  the  winter,  and 
In  this  state  it  is  the  Mmtitla  nitalu  of  Lionaoa.  Mr.  Bell  reoetved 
one  &?om  Scotland  with  two  white  spots  on  each  side  of  the  nois, 

which  it  retained  throughout  the  summer. 

Pennant  gives  the  following  national  names  for  this  speoies : — 
Bronwen  of  the  Welsh  ;  La  Bellette  of  the  French  ;  Donnola,  Ballo- 
tula,  and  BenuK  of  the  Italians;  Comadreia  of  the  Spanish  ;  Doninha 
of  the  Portuguese;  Wisel  of  tbe  Oermans;  Weezel  of  tbe  Dutch; 
Veals  of  tbe  Swedes;  and  Vssel  of  the  Danes.  The  Anglo-Saxon 
name  is  Wesle. 

M.  ermitiea,  Linn.,  the  Ermine-Weasel.  Body  reddish-brown  above, 
white  beneath  (in  winter  wliollj  white) ;  extremity  of  the  tail  alwsjl 
bUok.     (BflLl 

Winter  Dress.— Yellowish- while,  the  yellow  hardly  visible  on  the 
head,  but  gradually  showing  itself  more  and  more  on  tbe  body  and 
increasiog  m  iutensity,  so  that  some  are  of  a  pale  yellow  colour  on 
their  hind  parts.  In  bigh  northera  latitudes,  and  in  severe  wiotert 
lower  down,  the  white  on  the  upper  parts  is  quite  pni«. 


Summer  Dreas.— About  the  and  of  Uarch  tbe  upper  parte  dianaa  to 
reddish-brown,  of  raiber  a  dull  tint ;  the  lower  puts  oontinna  wliite. 
Tha  tail,  as  noticed  in  the  specific  cbarsater,  remains  black  at  the 
eitremi^  during  all  tha  chaogsa. 


£imlna  [UuiUla  tr 

In  northern  latitudes,  even  in  the  alpine  districts  of  Sootlsnd, 
Ur.  Bell  observea  that  tbis  change  is  universal ;  but  farther  aoutli  It 
becomes  an  occaaiunil  and  even  rare  occumnce. 

With  regard  to  the  mode  in  which  tbis  alteration  is  brought  abou^ 
Ur.  Bell  expresses  bis  belief  that  the  winter  change  ia  efiiioted  not 
by  tba  loss  of  the  summer  coat  and  the  substitutiou  of  a  new  one,  but 
by  the  actual  change  of  colour  in  the  existing  fur ;  aod  he  oite^  in 
proof  of  this  view  of  the  subject,  the  caw  of  the  Hudson's  Bsy 
Lemming,  which  in  Captain  Sir  John  Ross's  first  Polar  Expedition  was 
exposed  iu  its  summer  oosc  on  the  deck  to  a  temperature  of  30*  below 
sero,  and  the  next  morning  the  fur  en  the  cheeki  and  a  patch  on 
'acb  shoulder  had  become  perfectly  white.     Next  day  tbe  shoulder- 


winter  change  was  complete,  with  the  exception  of  a  dark  band  aorosa 
the  shoulders  prolonged  down  to  the  middle  of  the  back. 

That  change  of  temperature,  and  not  merely  change  of  season,  is 
naoasaary  to  eflact  the  alteration  of  oolour,  is  evident  from  Hr.  Hogg's 
obaarvations.  (6th  voL  of  Loudon's  '  Wapaiii>  of  Nat.  HiVL ; '  Bel^ 
■  British  Quadrupeda.') 

Ur.  Hogg,  whose  nmarka  appear  to  hare  been  made  in  Iht  aoun^ 


'1823; 

the  other  in  the  eitrem  Jy  mild  ituu^rj  of  IBSZ 
"In  aaniaqiunca  of  the  mouUu  of  December,  1S31,  and  Jam 
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beciiue  I  had  mod,  about  three  weeki  or  a  month  befon^  a  itoat  in 
ill  enmmer  coat  or  brown  for.  I  vaa  therefore  natonllj  led  to  oon- 
aider  whether  the  reapectiT*  aitiutioiu  which  the  brown  and  white 
■loatt  aeen  bj  me  thie  warm  winter  inhabited,  oould  alone  aooomit 
(or  the  differenoeof  Uiecolonrof  tbdr  fur,  in  any  dear  and  iitiifactoiy 
manner.  The  dtnation  then  where  the  Brown  Stoat  waa  seen,  ia  in 
nearly  Gl*  SS'  S.  Ut,  1°  lEf  W.  long.,  upon  a  plun  elerated  a  Tsry 
few  feet  above  the  leral  of  the  riTer  Teee,  in  the  oounty  of  Dnriuun. 
Agun,  the  place  where  I  met  with  the  Ermine,  or  Wliita  Stoat,  □□ 
the  23rd  January,  1S32,  i>  in  the  North  Biding  of  YoiUiire,  in 
nearly  Si°  1?  M.  lab,  1°  IS'  W.  long. ;  it  ia  aituated  at  ■  very  con- 
liderable  eleration,  and  ia  the  immediate  neighbourhood  of  Oxa  loHj 
moorlanda  called  the  HamUedoti  Hilla.  These  ooTutitnte  the  HinUi- 
weatem  range  of  the  Clerelud  Hilla,  which  riie  in  height  from  llOO 
feet  to  1200  feet  abore  the  laa.  At  iba  time,  the  Ermine  wu  ""^""g 
hia  way  towardi  the  hilii,  where,  no  doubt,  he  lired,  or  frequently 
kaunt*d ;  and  coniequentiy  the  great  coldneaa  of  the  atmoaphare,  even 
ia  BO  mild  a  winter,  upon  to  elated  and  bleak  a  >pat  aa  that  moor- 
land, would  ntiabctorily  acoounc  for  the  appearance  of  the  animal 


Tha  Ermine-Weaiel,  the  length  of  whoae  head  and  body  ii  S  inchea 
lOlinea,  thatulbeing4  inche*  3  linea,  b  the  Cailwm  of  tha  Welih  ; 
Stoat,  Stont,  and  Greater  Weaeel  of  the  Engliah;  L'Hdrmlne  and  Le 
Boaelet  of  the  French;  Armellino  of  the  Italian*;  Anuino  and 
Annelina  of  the  Spaniah  ;  Hermelio  of  the  Oermaca;  Hermalin  and 
Lekatt  of  the  Swedea ;  Hermllyn  of  the  Dutoh ;  Hermelio  and  Lehat 
of  tha  Dan'ea;  Seegooa  and  Sharooahew  of  the  Ciee  Indiana;  and 
Terreeya  of  the  Eaquimaoi. 

The  Ermine  ii  found  generally  in  tampente  Europe  but  common 
only  in  the  north.  The  flniat,  that  ii,  tiioae  with  the  longeat  and 
thickeit  fiir,  and  of  the  puicat  and  brighteat  oolonr,  are  imported 
from  the  high  Utitudea.  Ruuia,  Norway,  Siberia,  LapUnd,  furniih 
Ihem  abundanUy.  Tha  Britiah  importation,  in  IS3S,  waa  105,139; 
•Dd  181.000  in  1850.  In  America  it  ii  found  from  the  moat  northern 
limit*  to  the  middle  diitricta  of  the  United  Statea;  Ennine-akine 
formed  part  of  the  Canada  eiporta  in  the  time  of  Charlevoix ;  but 
they  have  ao  lunk  in  value,  that  they  are  utd  not  to  repay  the  Hud- 
aoo't  Bay  Company  the  eipenaa  of  collecting  them,  and  vary  few  are 
broui;bt  to  thii  country  ^m  that  qaarter. 

"  It  appean  that  In  Engiand  genenlly,"  nya  Mr.  Macgillivray,  "  the 
EmiiDe  ia  leaa  common  than  the  WeMel;  bat  in  Scotland,  even  to 
tba  louUi  of  the  Frith  of  Forth,  it  ii  certainly  of  mora  fr»)nent 
ocanrreDce  than  that  epecie* ;  and  for  one  Weaael  I  have  aeen  at  lout 
five  or  ni  Ermines,  ft  fraquenti  itoney  plaoee  and  thioketa,  among 
which  it  Bnda  a  aecare  retreat,  aa  ita  ability  enable*  it  to  outatrip 
even  a  dog  in  a  abort  race,  and  tha  alimneaa  of  ita  body  allow*  it  to 
eater  a  vary  aoiall  apartora.  Fktdtea  of  funs,  in  particular,  afford  it 
parfeot  •eourity,  and  it  aometime*  take*  pMaeanoD  of  a  rabbif  *  burrow. 
It  prey*  on  game  and  and  other  bird^  from  the  grouie  and  ptarmigan 
dowowani*,  HimetinuB  attack!  ponlby  or  aneka  thor  egg*,  uid  i*  a 
detarminad  enemy  to  rata  and  molaa.  Tonng  tabUla  and  harea 
frsqoantly  beoome  lictinu  to  it*  np*dl>y,  and  even  full-grown  indiri. 
dual*  ara  aometimea  destroyed  by  it.  Although  in  genmal  it  doea 
not  appear  to  hunt  by  acant,  yet  it  haa  been  te«u  to  trace  ita  prey 
like  a  dog,  fbllowing  it*  tnck  with  oertainty.  Ita  motioni  are  elegant^ 
and  ita  appearance  extremely  antmatad.  It  morea  by  leaping  or 
bounding,  and  ia  capable  of  running  with  ^T^  apeed,  althoo^  it 
leldom  tiuata  itaelf  beyond  the  imma<li*ta  ncdnity  of  cover.  I^dar 
the  eicitement  of  puraiiit  however  it*  courage  ia  aurprinng,  for  it 
will  attack,  aeiie  by  the  throat,  and  cling  to  a  grousa,  hare,  or  other 
animal  itrong  enough  to  carry  it  off,  and  it  does  not  heaitata  on  ooca- 
aion  to  betake  itaelf  to  the  water.  Sometinua  whan  met  with  in  a 
thicket  or  itoney  plaoa,  it  will  atand  and  gaie  upon  the  intmdar,  aa  if 
Gonadoua  of  aecurity ;  Uld,  although  ita  boldneaa  haa  been  exaggerated 
in  the  popular  atone*  which  have  made  their  way  into  boeka  ofnatnral 
liatoiy,  it  cannot  be  denied  that,  in  proportion  to  ita  dxe,  it  ia  at  leaat 
M  coungeoui  a*  the  tiger  or  the  lion." 

Ur.  Bell  «■*  informed  by  the  Bar.  F.  W.  Hope  that  the  latter, 
while  ahcotii^  in  Shropahire,  waa  Attracted  by  the  lend  ahrill  acream 
nf  a  bare  which  he  thought  had  been  juit  caught  in  a  poacher'a  mare. 
He  ran  toward*  the  apot,  and  there  aaw  a  hare  limping  o^  apparently 
in  great  diatres*,  iriUi  iometbing  attached  to  the  lide  of  the  throat. 
Thi*  proved  to  be  ■  atoat,  and  the  *tricken  hare  made  ita  w^  into  the 
bmahwood  with  its  enemy  atill  holdmg  on.  In  England  It  takes 
advuitaga  of  the  galleries  of  the  mole  for  ita  winter  retreat,  sa  wi  " 
tha  rabut  burrow. 

Captain  Lyon,  R.F.,  **w  tbe  Ermine  hunting  the  footate^  of 
in  the  north  aa  a  honnd  ironld  hont  a  fox,  and  obesrved  their  burrovr* 


in  tha  mow,  which  were  ptuhed  op  in  the 
of  molaa  in  Britain.    Theae  paaags*  m  in  a 
mar  tie  hole  or  dwellmg-placv  the  drdea 
nmdar  the  approach  mora  mtricata. 

The  same  graphic  voyager  givea  a  lively  dcsoiption  of  a  espliv* 
Ermine  : — "  He  waa  a  fieroe  litUe  fellow,  aiu  the  inatuit  he  obtained 
daylight  in  hi*  new  dwelling,  he  flew  at  the  bare,  and  ahook  them  with 
tha  greatact  fury,  uttering  a  very  ahrill  puoionate  aj,  and  emitting 
the  Itrong  mnaky  imell  which  I  formerly  noticed.  No  threat*  or 
teaaiu  could  induoe  him  to  ratire  to  tha  aleepiog-idaea,  and  wboew 
he  didao  of  hi*  own  aooord,  the  ^liehWt  mbbing  on  th*  ban  wh 
Bufflcdent  to  bring  him  out  to  the  attuik  of  hfa  tormmton.  He  aooa 
took  food  from  the  hand,  but  not  until  he  had  Gr*ta*ed  every  cxettira 
to  resdi  and  Uta  tba  fingers  which  conramd  it  This  boldness  gav* 
me  great  hopes  of  being  able  to  keep  my  little  mptire  alive  thm^ 
tha  winter,  but  he  wai  killed  by  an  acddent." 

Sir  John  Bichardaon  itatea  that  the  Ermine  la  ■  bold  animal,  and 
often  domestimtea  itaelf  in  the  habitation!  of  the  fhr^radet^  wb«n 
it  may  be  heard  tbe  live-loog  night  pnrauing  the  whiteJ'ooted  moaie 
(Jfu  Inw^pni).  Ha  remark!  that,  aooording  to  Indian  report,  thn 
species  bfinga  forth  tan  or  twdre  young  at  a  lime.  In  Oiia  coanby 
it  produces  about  Gva  in  April  or  Hay. 

in  Siberia  Erminea  an  taken  in  traps  baited  with  Sssh ;  and  ia 
Norway  they  are  either  ihot  with  blunt  arrow*,  or  taken  in  tnpsm^e 
of  two  flat  stone*,  one  being  propped  up  with  a  aH^k,  to  which  ia 
futaned  a  baitod  string.  Thia  the  animal  nibbtea.  when  the  atone  faUi 
and  cmahe*  it.  Two  hw*  of  wood  are  need  for  the  aasw  purpose  and 
In  the  same  manner  in  Lapland. 

M.  Putori¥M,  the  Polecat,  or  Fltohst  Wasad.  Stouter  in  pi^wrtion 
than  either  the  Common  Weaael  or  Uu  Elrmine^  and  the  b«*d  broadar. 
Nose  lather  pointed,  can  ronad  and  not  oonapioaom  Neck  oompsn- 
tivaly  ihort.  Tail  inolining  to  buahy,  rather  mora  than  a  third  lA  the 
iengUi  of  the  body  and  head.  There  are  two  kind*  of  for  ia  tlaia 
apeoiee ;  the  abort  ia  fulvoiu  and  wooUy,  the  long  i*  black,  browniah- 
black,  and  ahining.  A  brown  colour  mingled  with  y^ow,  varying 
aooording  to  the  proportian*  of  tlu*e  two  sort*  of  fur  in  tba  individual, 
ia  tha  result.  Thera  are  loma  white  mark*  about  the  month  and  earai 
and  tba  part*  which  are  darkect  in  oolour  are  the  h»d,  tail,  and  fecL 
Length  of  tbe  head  and  body  1  foot,  6  ioohe*,  6  Iinea;or  thatadlfS 
inchea  S  line*.  Such  ia  Hr.  Ball'*  meamrement  Hr.  MaogillivTay 
make*  the  total  length  to  tbe  end  of  the  t*il  IT  indea,  and  obaarvia 
that  the  anal  aaa  ia  usually  rapreaentad  aa  dn^a ;  and  he  found  that 
beneath  the  extremity  of  the  rectum  eitanially  two  aaoa  containing 
a  yellowiah  fetid  auhatance  of  tha  conwatenoe  of  thick  cream  wets 

This  ia  the  Ffwlbard  of  the  Welsh;  Fulimart,  Foumart  (aa  wdl  m 
thslermsgivenat  thahaad  of  tliedeKription}of  theSnf^iah.  Polecat 
haa  been  auppoeed  to  have  been  ■  owmption  oF  Poliah  Cat ;  hot  thii 
leem*  to  bo  not  much  bettor  than  a  guea* ;  Foumart  and  l^ilimail 
have  with  better  reason  been  conudered  to  be  contraotion*  of  Foul 
}l*rtin,  in  contradiatinction  to  tba  Sweet  UBrtin.  It  i*  th«  Putoia  cf 
the  Franch,  Foettaand  Pnaxolo  of  the  Italian*,  Futoro  of  the  ^uidi; 
litis,  Ulk,  and  Buutaiog,  of  tha  Oarmana;  Bonaiog  of  tlis  DotA;  Hlir 
of  the  Swede*,  md  llder  of  the  Daaea. 

It  i*  found  throughout  Europe.  Pennant  aaya  that  it  ia  eommai  in 
tha  tamperata  parta  of  Ruesia,  but  grow*  acaroar  in  Sibena,  esnfit  ia 
the  deaert  of  fiaiaba  and  beyond  the  lake  Baikal 
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only  the  young  bird*  bll  victima  \i 


1000 


MU8TELIDA 


MUSTELIDJE. 


1010 


«y«a  geeie  or  torkeyt  iofe.  We  remember  an  instanoe  of «  hen  and 
a  whole  brood  of  ohiokenB  bemg  killed  by  one  of  theee  deetaroyers  in  a 
single  night ;  and  upon  another  oooasion,  seven  or  eight  nearly  full- 
grown  torkeyi.  The  brain  and  the  blood  wem  to  be  the  choioeet 
portions.  The  bodiee  of  the  dead  are  oairied  ofT  to  its  haunts,  whieh 
are  generally  in  some  oopse  or  wood  near  a  feurm  or  in  the  heart  of  a 
preserre^  whence  it  issues  on  its  deadly  errand  in  the  erening;  generally 
soon  alter  sunset,  or  when  it  grows  dusk. 

No  '  vermin '  is  plaoed  with  more  satisfaction  upon  '  the  Keeper's 
Tree,'  for  none  commits  more  havoc,  if  so  much^  among  the  fjame. 
Beginning  with  the  egg;  it  persecutes  all  the  game-birds  through  every 
period  of  life,  and  is  a  fkr  more  determined  enemy  than  the  Stoat 
itself  to  the  hare  and  rabbit-warren.  The  fox,  as  is  well  known,  will 
do  much  to  keep  down  the  pheasants,  and  especially  the  rabbits  and 
hares ;  but  even  this  wily  and  powerful  invader  is  not  so  mischievous  as 
the  species  of  which  we  are  treating.  Where  a  fox  will  kill  one,  a  pole- 
cat will  immolate  ten,  to  say  nothing  of  eggs ;  no  vertebrated  animal 
seems  to  come  amiss  to  its  murderous  nature.  Bewick  relates  that 
during  a  severe  storm  a  Foumart  was  traced  in  the  snow  from  the  side 
of  a  rivulet  to  its  hole  at  some  distance  from  it  As  it  was  observed 
to  have  made  frequent  trips,  and  as  other  marks'  were  to  be  seen  in 
the  snow  which  could  not  easily  be  accounted  for,  it  was  thought  a 
matter  worthy  of  great  attention.  Its  hole  was  accordiogly  examined, 
and  five  fine  eels  were  discovered  to  be  the  fruit  of  its  nocturnal 
excursions.  The  marks  in  the  snow  were  made  by  the  motion  of  the 
eels  in  the  quadruped's  mouth.  In  Loudon's  '  Magazine'  (voL  vL)  is 
an  account  of  a  female  polecat  that  was  hunted  to  her  nest^  whidb 
held  five  young  ones  in  a  comfortable  bed  of  withered  grass.  From  a 
side  hole  the  narrator  picked  out  forty  large  frogs  and  two  toads  alive, 
but  capable  of  sprawling  only,  for  the  old  polecat  had  stricken  them 
all  with  palsy  by  a  bite  through  the  brain  of  each. 

The  nest  of  this  species  is  generally  made  in  some  rabbit-burrow,  in 
the  crevice  of  a  rock,  or  where  the  tangled  herbage  and  brushwood 
overgrow  loose  heaps  of  stones,  and  there  the  female  drops  from  four 
to  six  young  in  May  or  early  in  June. 

The  coursge  of  &e  Polecat  is  great,  and  none  of  the  tribe  denomi- 
nated by  gamekeepers  *  vermin'  so  severely  tries  the  '  pluck '  of  a 
terrier ;  for  its  flexibility,  unless  seized  in  the  right  place  and  shaken 
to  death  at  once,  enables  it  to  turn  and  fasten  upon  the  nose  of  the 
dog,  so  as  to  make  the  latter  not  unfrequently  desist  from  the  attack. 

There  is  good  evidence  that  the  Fitchet  or  Polecat  will  breed  with 
the  Ferret. 

Inferior  to  the  fur  of  the  Sable  or  Marten,  that  of  the  Polecat  is 
nevertheless  esteemed,  and  a  considerable  importation  of  the  skins 
annually  comes  to  this  countiy  from  the  north  of  Europe,  under  the 
name  of  Fitch. 

r      g 

MoHa  (Ray). — Qrinding  teeth,  — — ;  body  much  elongated ;  feet 
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short,  with  separate  toes ;  tongue  smooth. 

Before  we  enter  upon  the  European  species  of  Msrtins,  or  Martens, 
as  they  are  perhaps  more  properly  termed,  it  will  be  necessary  to 
consider  the  difference  of  opinion  among  zoologists,  as  to  the  point 
whether  the  Common  or  Beech  Marten,  the  line  Marten,  and  the 
Sable  are  three  different  species,  or  merely  varieties  of  one. 

The  Marte$  seems  to  have  been  known  to  the  ancients,  though  it 
doea  not  appear  which  of  the  Martens  was  thus  designated ;  indeed 
it  may  have  been  a  common  name  for  them  alL  Martial  writes 
('Ep.'x.87):— 

*'  Yenator  capta  marte  tuperbus  sdest" 

Some  indeed  read  'mele'  for  'marte,'  and  so  make  a  badger  of  the 
capture.  The  annotator  in  the  I>elphin  edition  has  crowded  as  much 
confusion  as  he  could  in  his  illustration  of  that  reading,  for  he  writes, 
"Legunt  alii  capta  mele,  Gallic^  blaireau,  chat  sauvage,  fouina," — 
badger,  wild  cat,  marten,  for  which  last  'fouine'  is  Uie  French  term. 

George  Bauer,  who  wrote  imder  the  name  of  Agricola,  in  his  book 
'De  Animantibus  Subterraneis,'  notices  the  three  kinds  of  Martsn 
first  above  alluded  to.  After  writing  a  dear  account  of  the  Polecat, 
he  says : — "  A  third  kind  of  sylvan  weasel  lies  in  titie  crevices  of  stones 
and  caverns,  which  is  called  Martes  by  Martiid  and  Mcuiurtu  by  the 
Germans."  He  then  gives  Martial's  line  above  quoted,  and  proceeds  to 
describe  the  animal  and  its  habits  with  mudi  accuracy.  This  is  the 
Common  or  Stone  Marten.  He  tiien  describes  a  fourth,  the  Pine 
Marten ;  and  afterwards  a  fifth, "  called  by  the  Germans  Zobel,"  the 
Sable.  The  skins  of  the  last  are,  he  remarks,  more  precious  than 
cloth  of  gold,  and  he  adds  that  forty  of  the  bes<^  the  usual  number  in 
one  bundle,  have  been  sold  for  more  than  a  thousand  piecea  of  srold. 
<*  De  Anim.  Subt,'  folio,  Basil,  1561.) 

Qesnar,  Aldrovandus,  and  Jonston,  did  little  mora  than  copy  Agricola. 
**  They  seem  however,"  says  Mr.  Bennett,  who  has  well  traced  up  the 
opinions  of  authors  upon  this  subject,  "to  have  abandoned  Agrioola's 
subdivision  of  the  second  species,  and  to  have  deacribed  his  first,  the 
Stone  Marten,  aa  it  was  emphatically  denominated  by  the  Germans, 
as  the  Beech  Marten,  imputing  to  it  a  more  familiar  and  sociable 
disposition,  and  a  fondness  for  the  neighbourhood  of  inhabited  places." 
The  same  distinctious  are  adopted  by  Ray  in  his  'Synopsis  Quadru* 
pedum,'  1693 ;  but  to  his  description  of  the  Sable  he  adds  that  "Dr. 
Tancred  Robinson  had  seen  the  animal  itself  in  the  possession  of 
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Dr.  Charlton.  lai  siae  was  that  of  a  Cat  of  Cyprus,  its  colour  a  dark 
tawny ;  the  fore  part  of  its  head  and  its  ears  of  a  whitish  aah-colonr ; 
and  the  bristles  on  its  eyebrows,  nose,  and  face,  very  long." 
'  Mr.  Bennett  remarks  in  oontinnation  that  so  sli|^tly  did  LinnsBUS 
estimate  the  value  of  the  distinctions  indicated  between  the  Pine  and 
Beech  Martens,  that  he  uniformly  treats  of  them  as  one  and  tiie  same 
animal  in  all  his  zoological  wntinga^  from  the  first  edition  of  his 
'  Fauna  Suedca '  to  the  tweUth  of  his  '  Syitema  NatursB.'  It  is  only, 
he  observes^  in  the  last^  that  Limuous  for  the  first  time  intimates  the 
existence  of  any  difference  between  them*  There  he  spe«ks  of  two 
varieties  as  known  to  the  rustics — the  Beech  Marten  with  a  white 
throat,  and  the  Pine  Marten  with  a  yellow  throat  The  Iiinnawn 
character  of  the  Sable  is  principally,  Mr.  Bennett  adds,  founded  on 
that  of  Ray,  and  is  accompanied  by  the  sign  used  by  Linnssus  to  denote 
that  he  had  not  seen  the  animal  to  which  it  is  appended. 

M.  Lesson  enumerates  all  three  as  species,  under  the  names  of — 
1,  Marte  Commun,  Muttela  Afarfw,  linn. ;  La  Marte,  Buffi  2,  Marte 
Fouine,  Mwtda  foma,  Linn.  (Gmel.  f).  La  Fouine,  Buff*.  S,  Marte 
ZibeUne,  JfiMfeZa  Zibellina,  Linn. ;  the  Sobol  of  the  Poles  and  Russians ; 
the  Sabbel  of  the  Swedes. 

Mr.  Bennett  states  that  since  the  time  of  Pallas  the  three  species 
have4)een  almost  tmiveiBally  enumerated  by  authors,  each  copying  his 
predecessors  with  more  or  less  correctness.  Desmarest,  he  remarks, 
has  omitted  the  most  important  characters  given  by  Pallas  for  the 
Sable,  and  has,  on  his  own  authority,  furnished  it  with  a  tail  of  two- 
thirds  the  length  of  its  body,  while  tiiat  of  the  Pine  and  Beech  Martens 
is  stated  to  measure  but  little  more  than  the  half;  and  he  says  that  he 
knows  of  but  one  instance,  since  Linnaeus,  in  which  the  two  latter 
animals  have  been  even  apparently  conjoined.  This  occurs  in  Dr. 
Walker^s  '  Essay  on  the  Scotch  Mammalia.' 

Mr.  Bennett,  in  the '  Ghirdens  and  Menagerie  of  the  Zoological 
Society,'  gives  an  account  of  the  specimens  of  Martens  in  the  collection 
of  the  Zoological  Society. — "  Such,"  he  says,  "  are  the  specimens  of 
Martens  contained  in  the  Society's  Museum.  Other  individuals,  exhibit- 
ing similar  variations  in  their  colouring  and  markings,  have  been 
observed  by  us  in  various  collections;  but  it  would  be  useless  to 
multiply  descriptions  leading  to  no  conclusive  result  If  the  Beech 
and  I^e  Mortens  of  our  own  country  be  distinct,  it  is  probable  that 
the  last-described  animal  may  also  belong  to  a  different  species  from 
either.  We  do  not  however  hesitate  to  declare  our  opinion  that  the 
true  Sable  of  Pallas  is  still  a  stranger  to  our  collections;  and  we  have 
good  reason,  in  the  silence  of  authors  respecting  it,  for  believing  that 
it  is  equally  unknown  to  the  zoologists  of  the  continent  It  is  cer- 
tainly not  a  little  singular  that  an  animal  so  highly  valued  and  so 
anxiously  sought  after  should  still  be  a  desideratum  to  the  scientific 
world ;  but  it  is  perhaps  no  less  so  that  the  opinion  which  has  been 
so  lightly  adopted- with  such  well-known  animals  as  the  indigenous 
martens,  should  never  yet  have  been  put  to  the  test  of  direct 
experiment" 

Mr.  Bell,  after  speaking  in  terms  of  deserved  pndse  of  Mf .  Bennett's 
statement,  says  that  a  deliberate  consideration  of  these  and  other 
auUiorities,  and  a  comparison  of  many  specimens  of  both  kinds,  had 
hiUierto  failed  to  lead  him  to  a  conclusion  at  all  satisfiEustoiyto  his 
own  mind;  and  it  is  only  with  a  protest  against  being  considered  as 
decidedly  supporting  the  opinion  that  they  are  easentiaUy  different, 
that  he  ventures  to  give  them  a  distinctive  character  in  his  'British 
Quadrupeda'  ''  I  am  not,"  says  Mr.  Bell,  "  the  more  disposed  towards 
this  opinion  by  the  observation  of  two  living  specimens  in  the  Surrey 
Zoological  Gardens,  in  which  the  throat,  though  decidedly  yellow,  is 
less  bright  and  deep  in  its  hue  than  in  some  other  specimens,  and  of 
a  single  one  in  the  menagerie  of  the  S^logical  Society,  also  living, 
the  throat  of  which,  though  it  would  be  termed  whitish,  yet  haa  a 
sli^t  yellow  tinge.  The  dark  colour  of  the  former  and  the  lighter 
and  grayer  hue  of  the  latter,  with  the  different  colour  of  the  throaty 
joined  to  a  slight  difference  in  the  form  of  the  head,  the  former  being 
proportionally  a  little  longer,  would  certainly  lead  us  to  consider  the 
former  as  the  Tellow-Throated  or  Pine  Marten,  and  the  latter  as  the 
White-Throated  or  Beech  Marten,  supposing  them  to  be  distinct; 
but  the  differences  are  scarcely  dedsive,  and  the  yellowish  tinge  on 
the  throat  of  the  latter  specimen  shows  an  approach  to  the  Fine 
Marten  even  in  this  supposed  distinguishing  character,  which  is  far 
from  offering  any  help  toi^ards  a  satisfactory  solution  of  the  difficulty." 

Mr.  Macgillivray  notices'  these  observations  of  Mr.  Bell  in  the 
<  Naturalist's  Library'  (British  Quadrupeds);  and  then  states  that 
the  examination  of  individuals  in  different  stages,  and  obtained  in 
various  parts  of  Scotland,  had  disclosed  to  him  a  gradation  of  oolour- 
insr  combined  vrith  a  sameness  of  form  that  had  satisfied  him  as  to  the 


indivisibility  of  the  speoiea  "  In  fact,"  aays  Mr.  Macgillivray,  **  the 
Beech  Marten  and  the  Pine  Marten  differ  leas  from  each  other  as  to 
size  than  individuals  of  the  polecat,  ennine,  or  weasel,  and  the  diffiBr- 
ences  of  colour  observed  are  not  greater  than  in  the  common  fox." 

M.  Mariti,  var.  with  the  White  Throat  (Linn.),  the  Beech  Marten; 
Jf.  /otno,  Gmel.;  Martu  Fagortm,  Ray;  M.  Saxonm,  Klein.  Mr. 
Bell  describes  the  head  of  this  marten  as  somewhat  triangular;  the 
murnle  pointed;  the  nose  extending  a  little  beyond  the  lips;  the  eyes 
large,  prominent,  and  remarkably  lively;  the  ears  huge,  open,  and 
rounded ;  the  body  much  elongated  and  very  fiexible ;  the  tail  long^ 
thick,  and  somewhat  bushy ;  the  feet  rather  short;  the  toes  generally 
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g,  ihlmii^  Mh-ealonnd  at  Uw  roola.  brown 
axtncnit;,  but  of  diffbmit  degrei  of  iotenElrr  li  diSenai  {wrti  of 
tha  body ;  the  middte  of  Uia  biuk,  the  tail,  the  oatir  ntrta  of  thg  Isgi 


and  the'feet,  being  daikar  than  the  othar  perta ;  the  bally  lighter  and 
more  gn; ;  the  ttaroat  white,  bat  Ur;  Bell  atati    "      ' 
had  Men  it  of  a  Ikht  yeUowiih  tiaga 


_a  Fcioiaa  of  ^e  nenoh;  Foina  and  Foolna  of  tha  It 

Uarta  and  Qibelliua  of  the  Spanish  ;  Haiua  Harder  and  St^  Harder 
of  the  Qennani ;  Harter  of  the  Dntch;  Hard  of  the  Swedea ;  and 
Haw  of  tha  Danaa. 

It  U  fonnd  in  northam  and  temperate  Europe,  and  weetam  A^ 
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OiaAdatioiide  of  BduWa  SliaftB,  Sff  da 
dth, and  inhaUtod Iqr tlieTehiit*], ia  den 
J  nnbeqwDted  bj  the  marten,  a«d  tat  tha 


of  IragitDde  in  breadth, 

bj  Fennaat  aa  equally  nnnaquB -, 

teaMii,tlwwantof  tran.  lliellniHaflte  northam  range  in  America 
it  like  that  of  the  wooda,  aboat  tha  08th  degma  of  latitadat  and  it  ii 

aald  to  tie  found  aa  far  aooth  a*  Haw  Bo^and.  Partaanlar  TM«  of 
martatu,  diaUngniahad  It  tha  flnencea  and  dark  oolonra  of  tbnr  for 
appeal  to  inhabit  oertun  rocky  diitaicte.  Tha  rocky  and  monolaiD- 
oua  bnt  woody  district  of  tha  Nipigou,  un  tha  mnth  aide  of  Lake 
SnperioT,  hai  long  been  noted  for  ita  black  and  Taloabla  naitcB- 


Beceh  or  Bbma  Uuien  [Muitila  Uartti]. 

Thia  Marten  ii  foond  more  remote  from  wooda,  thoogh  it  ia  often 
met  with  in  them,  and  more  frequently  in  mountainoua  and  itony 
plaoea,  and  nearer  the  hibititionB  of  man  than  the  Fine  Uorten.  It 
prefers  the  vicinity  of  fum-yardB  and  homexteada,  and  it  a  minona 
viaitor  to  them  and  the  game-preierve.  It  ii  an  expert  climber,  and 
Daniel,  in  hii '  Rural  Sporte,'  ba»  figured  it  on  a  tree  sbont  to  attack 
a  hen.pheaaant  at  perch.  A  Tary  groundiera  notion  ones  prBvailed 
that  this  was  the  Fins  Uarten  in  a  itate  of  domntication.  It  is  lively, 
actiTe,  and  graeeTai  in  its  moTsmanta.  Ths  neat  of  the  female  ia  eon- 
atructed  of  herbage,  straw,  or  grass,  sometiinra  in  the  hollow  of  a  tree, 
sometimes  In  the  creTioea  of  roeka,  not  nnfrequently  in  a  min,  and 
ooaasionaUy  in  granariaa  or  bams. 

The  tjxT  of  the  Beech  Marteo  ia  oonsidered  very  &r  inftrior  to  that 
of  the  Pine  Harten,  and  ia  known  in  the  trade  as  the  skin  of  tha  Stona 
Uarten.  Uanj  are  imported  from  the  north  of  Kurope,  and  dyed  to 
reprawnt  Sable.  The  oomparatiTalj  poor  qiulity  of  the  fur  however 
is  immediately  pereeptjble  to  the  eiperiancad  eye,  although,  as  is  the 
oaae  with  moat  of  the  Bllt""'«  which  are  used  for  thdr  fur,  the  northern 
■kins  are  fuller,  richer  in  colour,  and  more  luatron*  than  those  from 
more  temperate  elimatea. 

JfoTfta  Abieiim  (Ray) ;  MutMa  Marttt.  I.inn.,  the  Fine  Marteii. 
Blown ;  throat  yellow ;  toee  naked  benaaith ;  legs  longer  and  head 
smaller  than  in  the  Beech  Uarten. 

Thia  is  the  Bela  Qoed  of  the  Welsh ;  La  Marte  of  tha  French ; 
Uarta,  Haitura,  Hartom,  and  Martorello  of  the  Italians ;  Marta  of  tha 
Spaniab;  Feld-Harder  sod  Wild-Uaider  of  the  Qermansj  Martar  of 
tha  Dutoh ;  Wawpetatan  of  the  Cree  Indiana ;  Wawbeachins  of  the 
Algonciuias ;  Bable  of  the  American  For-Dealera  ;  and  Hartin  of  the 
Hudson's  Bay  Company'!  Liata. 
It  ia  found  in  Europe  and  North  America. 
Tha  Pine  Harten  in  ita  habits  reaembka  the  Beaoh  Harten,  bat  it 


Sir  John  Riobardaon  statea  that  the  Pine  Harten  inhabila  the  woody 
districts  in  the  northern  parte  of  America,  from  the  Atlanlao  to  the 
Pacific,  in  great  aumbeni,  and  that  it  baa  been  obaarved  to  tie  parti- 
cularly abandant  where  the  tre«a  have  been  killed  by  fire,  hut  are  atill 
standing.  "  It  is  very  nn^"  oontinoes  Si  John,  "  as  Hearne  baa 
remariced,  in  the  diatiiot  lying  north  of  Chorchill  River,  and  aaat  of 
Qre«t  Slave  Lalie,  known  by  the  name  of  Chepewyan  or  Barren  Lr  ~ "  ~ 


Flne-Uirten  {MuiMa  MUham). 

The  same  author  gives  the  length  of  the  head  and  body  at  froa 
18  to  20  inchea,  and  noticea  a  remark  of  tha  natives  that  tha  for  toea 
all  ita  lustre,  and  oonsequeoUy  much  of  ita  value,  upon  the  falling  d 
tha  first  shower  of  ruu  for  the  seaion.  Be  further  atatea  that  Ihit 
uiinial  prays  on  mice,  harea,  and  partridges,  and  in  aununer  on  small 
bird^  egga,  ftc  A  partridge's  head,  with  the  featheia,  ia,  he  says,  the 
beat  bait  for  Uie  long-trapa  in  which  it  ia  tokaa.  It  does  not  reject 
carrioD,  and  often  destroys  the  boards  of  meat  and  Sah  hud  np  by  the 
nativea,  when  they  have  acddautatly  left  a  devica  by  which  it  eau 
enter.  When  its  retreat  ia  cat  o^  it  ahowa  ita  teeth,  aeta  up  ita  hair, 
arches  ita  back,  and  hiaaaa  like  a  cat.  It  will  aeJEe  a  dog  by  thenoM 
and  bite  ao  huil,  that,  unleaa  the  Utter  is  well  used  to  the  combat,  it 
eacapM.  Euily  tamed,  it  noon  beoomea  attaohed  to  ita  maatar,  bat  ii 
not  docile.  Tiie  fleah  ia  ocoaiioually  eaten  but  not  primd  by  tha 
Indiana.  The  femaJee  are  amaller  than  the  males,  go  with  young 
about  six  weeka,  and  produce  from  four  to  aeven  at  a  time  about  tha 
end  of  ApriL  According  to  Hr.  Graham  thia  martco  ia  aometiaies 
troubled  with  epilepsy. 

Tha  importation  at  Pine  Uartena'  akins  from  tha  territoriaa  of 
(he  Hudson's  Bay  Company  and  Canada  is  great  Pennant  rdatas 
that  at  one  of  the  company's  salei  (in  1743)  not  fewer  than  12,370 
good  akins,  and  2360  damaged,  were  sold,  and  about  the  same  time 
the  French  brought  inti)  the  port  of  Bochelle  from  Canada  no  leas 
than  30,32S.  Upwards  of  100,000  akins  have  long  been  annually 
imported  into  Great  Britain. 

The  editor  of  tbe  last  edition  of  Pennant's  '  British  Zoology'  ojs 
that  the  length  of  a  mala  which  he  saw  in  Suffolk  Was  10  iachea, 
eicluaiie  of  tha  toil,  which  meaaured  10  inohea;  tha  total  lai^th  of 
the  female  tbe  same,  but  the  tail  longer  in  proportion  to  the  body. 
Ths  braaat  of  the  latter  waa  of  a  paler  yellow,  and  the  colour  eztsided 
behind  the  ears. 

Hr.  Bell,  after  remarldog  that  tlie  colour  of  the  fur  ia  scarcely  a 
tangible  distinction,  obaarves  that  different  individuala  of  the  Beedi 
Marten  vary  qitite  as  much  in  this  rmpect  as  the  IHne  Harten  and  tha 
Sable :  the  eiiateoce  of  fur  on  the  toee,  which  has  lieen  adduced  as  a 
diaracter  of  the  Sable,  probituiy  depends,  he  observes,  on  dimata ; 
and  is  mentioned  by  Fennant  aa  baving  beeu  seen  by  him  in  the  Com- 
mon Harten.  "  Never,"  aays  Hr.  BcU, "  having  aeeu  an  undoubted 
whole  qMdmen  of  the  true  SaUe,  I  am  unable  to  oSer  any  asliBfitctoiy 
addition  to  our  knowledge  on  Qa  more  important  oharaoten  of  the 
two  "*■"■*'■ ;  bnt  I  have  fonnd  in  the  examination  of  numbers  of  th* 
finert  sable-skini,  that  tha  y^w  patch  on  the  throat  had  always  an 
irngular  ouUine,  and  that  there  were  alao  small  spate  of  the  same  fine 
colont  Mattered  on  the  sidsa  of  the  nedt.  TU*  is  a  distribution  of 
tha  colour  whiidi  I  have  never  obaarved  on  the  Comnion  or  Pine 
Harten.  I  oSat  the  bat  however  merely  as  one  which,  combined  with 
othar  ebaiacters,  m^  poadbly  aid  in  detenninisg  the  qaeatitm  idien 
we  hare  fuller  information  on  the  subjeoU" 

Tha  probability  seems  to  be  that  the  Beech  Harten,  the  Pine  Harten. 
and  the  Sable,  do  not  oSar  snfBcient  differing  chanoters  to  warrani 


VJJBTEUDJt. 


MittUla Puro,  Linn.  (VittrraFrnv,  Sh&w),  tha  Fetnt.  TdlnrUh, 
dUfonnt  M>i*  bdng  mora  or  len  wUta,  for  tU  Ions  for  u  putl; 
white  aoa  the  ihoit  almwt  gnUrelf  yellow ;  ^e*  pink.  Length  of 
head  end  ba<ir  li  inohea ;  of  the  tail  5  iiuIm*  t  lulM.  Tlii.  li  Le 
Fu(«t  of  the  Frenoh.  It  I*  a  native  of  A&icB,  bat  ia  domeatioated 
in  Borap«.     It  ii  often  renided  aa  a  domatioated  mMr  of  tha 


TUB  11 

dunild  be  kept 

to  bread  txilee  a  nar: 

tta  otbptii^  irhieh  it 


F«ir»t  (Jfwtote  An>]. 

The  Ferret  ma  well  known  to  the  aooieaea ;  and  it  appean  that  it 
waa  mad  bj  them  miiob  in  tlie  aame  nuniier  m  it  ia  enplojed  in  tha 
nwent  daj.  Ita  lue  in  Spain  is  notioed  b;  Strabo  {iU.  p.  Ill,  sd. 
Ouanb.),  and  Pliny  ('  Nab  Hiit,'  viiL  Gfi)  «pMka  of  Ita  aemeea  under 
the  name  of  Fiwerro,  in  hnattng  rabbila,  by  entering  their  boirow* 
and  qeoting  them,  lo  (hat  they  were  taken  when  thn  Dolted  onl. 

lb  faabita  ara  limilar  to  thoae  of  the  European  Weaiel^  but  note 
bloodthinty.  Capable  of  a  certain  degree  of  tamenaaa,  it  nldom,  if 
arer,  becomea  attaohdd,  and  ia  a  dangerous  iomate  unleia  properly 
aeoured.  It  hu  erm  been  known  to  attack  and  oraelly  laoante  an 
infant  whioh  had  been  left  ungoaidad  in  ita  cradle^  and  with  each 
ferodtf  that  after  it  had  been  driven  away  the  erica  of  the  tortured 
dllld  brought  it  from  ita  hiding>place,  eager  to  renew  the  attaok. 

l^liB  nwciea,  whoae  whitaneai  and  red  eyca  may  probably  be  tha 
reault  or  •  hnig  period  of  domeatioation,  cannot  bear  oold,  and 

-i.-„ia  ...  ._ —  ___ g  ^^^  healthy  oondition.     It  la  aald 

•  of  domeatiaatiati,  onleaa  it  devoui 

,.__„ «  doae,  and  then  it  haa  three  littart. 

Tlie  geatatlMi  of  the  liunale  eontlniMa  liz  wei^  and  ihe  then 
prodncea  generally  dz  or  »e*«o  young— aometimee  nine.  Those  are 
blind  for  a  month,  and  at  the  end  ot  two  mora  are  oonaidend  fit  for 

Ferreta  ahoold  be  kept  in  tuba  or  small  bozea;  and  eleanlineai  ia 
Tory  ■—»"*■■«'  to  Uieii  health  and  strength.  To  enter  Uism,  thev 
should,  when  the  rabbib  are  half  grown,  be  wot  into  the  burrow  wM 
a  line  tied  round  them  and  unmuiiled.  When  the  ferret  aeiiea  a 
rabbit  ths  line  should  be  gently  pulled  and  the  ferret  dnwn  back, 
holding  ths  rabbit  in  its  moutli.  This  mode  can  only  be  prao- 
tlsad  where  the  burrows  run  oomparatiTelj  'straight  and  near  (he 

Ferrets  should  not  be  fsd  before  they  are  taken  to  (lie  warren,  for  if 
thq'  are  filled  with  food  they  will  not  bon^  but  lis  sleeinng  in  (he 
bomiwi  for  honn.  Before  (hey  are  turned  in  they  ehonld  be  mosaled 
or  oopsd,  there  being  no  nnnneetfj  far  ths  jn>inm»n  pntotioe  of  sewing 
up  the  ftoreVt  aouUk 

The  (bUowing  haa  been  reoomnunded  aa  the  baat  method  of 
■ooping* : — Tie  a  pleoe  of  aoA  string  round  the  nesk  at  &a  farrst, 
does  to  the  Iiead,  uid  leaie  two  rathw  long  ends.  Tie  aonthsr  piece 
round  the  under  jaw,  paie  i(  under  tiit  longns,  bring  it  round  over 
the  apper  jaw,  and  than  tie  it,  leaving  tlie  ends  long.  The  mouth 
wili  tliuB  be  kept  closed.  Then  bring  the  four  ends  together,  and  tie 
thsm  in  one  knot  on  the  t^  of  tha  head  :  this  make*  all  safe.  So 
paio  ia  inflioted  apparently  by  this  operation,  for  the  ferret  thus  ooped 
honta  aa  sagsrly  aa  it  it  woe  unmnuled. 

Daniel,  in  his  '  Bural  ^porta,'  thus  describea  the  method  of  ferret- 
ing : — "  Ths  tsmt  is  ooped  or  mnialed.  and  a  small  bell  (ied  round 
hb  nadc ;  and  after  the  ^lee  are  as  sUenUr  aa  possible  oovared  with 
purae-nets,  sailed  '  fiani,'  the  ferret  should  be  pat  in  the  windward 
aide  of  tha  bnrrowa,  where  the  person  should  also  plaoa  himaelf,  and 
observe  the  atmoet  sUeooe,  othenrise  the  rabbita  will  re(reat  to  their 
lower  earthi  and  be  aaatched  (o  death  before  (hey  will  bolt.  Hay 
neta  are  however  ohieSy  used  by  expcdenced  warreners,  who  are  loth 
to  torn  ferrets  into  bonows,  whioh  invsriably  give  tha  rabbits  a 
dialika  to  them."      The    mode    of  nwDg  thaae  hay  nets  is  (hen 

ifyJM* — Five  tota  on  each  loot,  united  up  to  the  lut  phalanx  by 
a  veiyiiaiiawmcmbnuwi  olaws,  proper  for  digging,  very  large  on  (he  , 


Dental  FormoU  :—InDiaors,  1   Canbsa,  Izj;  False  Molan,?=J; 
FlMib€attiog  Holan, 


;  Tubereulons  Holate, — 


ui^  111  MID  iHMi,  naeiauuas  huivd  oi  a 
omindbytheaniearanosaf  Abspedss; 
with  minute^bristled  eyebrows;  iiide* 
neuly  oouoeMsd  by  hair,  hot  prodded 


and  America.  Byes  plaoed  high  in  the  head, 
hog,  which  animal  is  called  to  mind  by  (he 
epUdaripd,  wall  provided  with  minuteh 
daric,  pnpil  dreularj  e«n  nearly  oauoeued  by  1 
externally  with  an  oUong  concha  sarroonding  uie , 
passtne  the  lower  eittenu^  of  the  m««(n«  andKoriua,  forming  a  small 
onrve  inward ;  no  paroeptuile  whideia,  a  hw  long  slrag^ing  haiia  on 
(he  upper  lip.  Fur  composed  of  long,  deficate,£BBly-«iraosedh«irt, 
silky  at  (he  baae,  and  forming  a  warm  coal;  Colour  blMkiib-browD, 
mote  or  lee*  in(enae  on  trtaj  part  of  the  body,  except  the  crown  of 
the  head,  a  streak  along  the  back,  and  the  extt^iity  of  the  tail,  which 
are  white,  with  a  slight  tinge  of  yellow,  but  iu  some  individtuls  tha 
streak  is  ictermpted.  The  brown  colour  is  generally  lighter  on  the 
abdomen,  and  is  nibjeot  to  variations  generally  from  greyish-brown 
(o  dem  tnowQ  with  ■  aoo^  tint ;  the  lost  the  moet  oommoa.  Tail 
aearoe^  half  an  inch  long,  the  hain  prqjeotiDg  above  an  inoh  from 
the  body.  Limba  short  and  stout ;  feet  plantlgiads ;  dawa  Dni(ed  at 
the  baae  by  a  thick  membrane  enveloping  Uiia  part  H  a  sheath : 
thoae  of  (he  fore  feet  nearly  double  the  alee  of  the  hind  faet.  Two 
gland*  of  an  oblong  form,  ^ont  an  inoh  long  and  half  an  inoh  wide 
neat  the  eztremi^  of  the  reotnm,  furnished  with  an  ezerstoiy  dnot 
nearij  halt  an  inoh  long,  whloh  commnnioata*  with  tb>  intestine. 
Vlaid  secnted  by  the  ^and*  pcrfeotly  anahwoua  in  odour  to  that 
saotBtedlTaevarBlBpecMSof  JV^Utit  inijnerioa,  particularly  to  (hat 
of  MtpkUu  striofo,  Visdi.  Length  of  both  and  hrad,  from  extreml^ 
of  noea  to  root  of  tail,  I  fbot  2}  inohea ;  of  naked  tail,  half  an  Inah ; 
of  tail,  with  hairy  covering  3  iniiie*,    (HarsC) 


DrthehHdaf  J^ifsHtn 


Thii  iitlu  Tdtda  of  tha  Jaraneae  aut  of  Choribon;  Seng-gnng 
of  the  Snnda  Javaiiea*  of  ths  monntaiiumi  diatricta  &om  ChariboD  to 
Bantam;  Td^go  of  the inhabiUnUof  Snmatia;  MqpJtUiiJamuitMi* 


long  (Ham,  I 
boan^,  or  ant 


Dr.  HonGeld  itates  that  thia  ipeuiefl  preaenta  a  aingular  (act  in  ita 
geognphical  diatribntion.  It  it,  he  njt,  ezcImdTely  conflmd  to  thoaa 
nountaiDa  which  hare  on  elevntion  at  mora  than  TOCO  feet  aboTa  the 
lefel  of  the  ocean  ;  and  on  these  it  oocura  with  Uie  aame  ragnlaritj 


la  maw  planta.  "  The  Ion  g-ei tended  imrface  of  Jara,* 
Horafleld,  "  abounding  with  conical  pointa  which  exceed  thia  aloTatioD, 
aSbrda  man*  plaosa  faioonble  for  ita  resort  On  aaoanding  theae 
nunmtaina  the  traveller  ■caroel;  fails  to  meat  with  our  '"'""<,  whiDh, 
horn  ita  peeuliaritiea.  ii  uniranall;  known  to  t^e  inhabitanta  of  thaae 
alevatad  traoti ;  while  to  thoae  of  the  plaina  it  ia  aa  itnmge  aa  an 
■cimal  bom  a  foreign  country.  In  my  viaita  to  tba  mcantaiooiu 
diatriota  I  onifonnl;  met  with  it,  and,  aa  far  aa  ttie  infbriDBldon  of  tha 
Dativea  can  be  relied  on,  it  ia  found  on  all  the  moontaina.  It  ij  how- 
arar  more  abnndaut  on  thoae  whioh,  after  reaobing  a  oertaia  eleTation, 
oonaiat  of  ntunenma  connected  hoiiiontal  Hdgea,  than  on  thcM  wUeh 
tarminata  in  ■  defined  conical  pealc.  Of  the  former  deaoriptiM)  are 
the  monntatai  Pnhn  and  the  Tcngmi  Hilla,  which  an  both  diddnetly 
indioated  in  Sir  Stanford  Bafflnra  map  of  Java :  here  I  ohaervad 
it  in  great  ahnnduoe.  It  vai  laM  common  on  tha  monntain  Qede, 
wnth  of  BaUna;  on  ilie  moontain  Ungarang,  aonth  of  Sematang ; 
and  on  the  moontun  Ijan,  at  the  fartheat  aaitam  extmmlty;  but  I 
taaaed  ite  range  through  the  whole  ialand." 

Hoat  of  dieae  mounlalna  and  ridgoi  are  cultiTated  for  the  prodao- 
tion  of  wheat  and  Eniopean  vegetablaa,  and  froita,  andi  aa  potatoea, 
oabbegsa,  peat^ea,  and  atrawbemea,  in  a  deep  vegetable  monld,  whara 
the  Taleda  ranges  and  in  ite  eearch  for  food  injura  the  plantationa 
and  deatroya  ue  roota.  It  tumi  up  tha  earth  with  ita  ncae  like  a  hog, 
and  thus  leaTes  Texatdooe  traoea  of  ita  nocturnal  viaiti, 

"nie  dwelling  of  the  aniuul  is  formed  at  a  dight  depUi  beneath  the 
Mil,  nndar  the  roots  of  a  Urge  tree,  where  it  oonatructa  a  globnlar 
chamber  lerenl  fiet  in  diameter,  amooth  and  regular ;  and  uera  ia  a 
Ribtarraneoaa  appraaeh  1«  it  aboat  S  feet  long,  the  external  entranoe 
to  which  the  animal  oooeeaU  with  twiffi  ai^  dry  leaToi.  Here  it 
remain*  hidden  during  the  day,  and  at  night  eomea  forth  to  aeek  the 
inaeota  and  their  larro,  and  common  earthwonnt,  which  are  ita  food. 
They  are  aaid  to  live  in  pain,  and  the  fetnaJe  ptodooea  two  or  three 
yonng  at  a  birth,  aooording  to  the  natives. 

The  fetid  matter,  which  ia  viscid,  and  which  Dr.  Honflald  waa 
aanued  the  animal  could  not  propel  beyond  a  diatance  of  two  fkat,  ia 
very  Tolatila,  and  conaeqaently  ipreade  to  a  great  aztenti  Tha  entire 
nei^bonriiood  of  a  village  is  sometiniea  infected  by  the  odour  of  an 
irritated  Teleda ;  and  it  ia  ao  powerfol  in  the  immediate  vidni^  of 
the  discharge  aa  to  produce  synoope  in  some  persona. 

Dr.  HocBleld  deaoribiee  the  manners  of  this  species  aa  by  no  meana 
ftrooiaMi  and  atatee  that  if  taken  young  it  might,  like  the  Badger,  be 
aaislT  tuned.  He  kept  one  eome  time  in  oonfinamant:  it  became 
gentle,  and  never  emitted  ita  ofFsnaiTe  smeU.  Dr.  Hordald  c«nied  it 
with  him  from  Honnt  Piahn  to  Bledenn,  a  village  on  the  deoUvi^  of 
that  hill,  where  the  tempentore  waa  mora  modvite.  It  waa  tied  to 
•  nnall  stake  while  the  drawing  waa  bung  made,  and  moved  about 
quietly,  bonowlng  tha  ground  with  Its  mont  and  feet,  at  If  aearching 
for  fliMd,  withont  notidng  tha  byatanden  or  ■"•^■"g  violent  efbrta  to 
diaaogage  itaaU.  It  ate  voracdoosly  of  earth-woroM  (£«M>r<e>}  whioh 
w«re  Imnight  to  i^  and  held  one  ealretuity  of  a  worm  in  Ita  olawa 
while  ita  teeth  were  employed  in  tearing  the  other.  After  it  had  eaten 
ten  or  twelve  it  became  dR>way,  made  a  small  groove  in  the  earth,  in 
which  it  placed  ita  anont,  and,  having  deliberately  compoaed  itaal^ 
■oon  alept  soondly.    ('  Zoological  Raeear^ea  in  Java.') 

MtpMUt, — Body  elongate,  artihed.    Toea  separated  tod  armed  with 


mtiiel;  nnlL 
'  DsDtal  Formula : 


for  burrowing.    Tail  loog  and  vctj 


gt  MipiiUi  (doeM*  die  aatanl  d»}. 

F.  Caviar  givoa  tha  above  out  aa  tha  dentition  of  MtjJutu  and 
JkrydoM.    The  dental  formula  ia  that  given  by  Leasoo  for  ifqiUlu 

The  fotor  of  tha  apecicB  of  Mepkuit  has  obtained  for  them  tha 
name*  of  BSte*  Pnantea,  Entsna  da  DiaUe,  and  Stii^iag  «r  Stifling 
VeaaelB.    H.  LcMon  obaarvea  that  a  great  munbw  of  thew  Amerieu 
have  besD  daacrilied,  but  the  imperftet  aeoonnta  of  vojagsi 
He  notiosa  the  followmg  :— 


[e  notiosa  the  followmg  :- 

.  ^ , - ,  M.  OUaela  <tJie  Chinohe), 

M.  QiHffluu,  and  M.  imUmtfla.  Kr.  Honflald  givaa  tha  foUowtu 
raprsaantatjon  of  the  proBle  and  front  teeth  of  Jf.  rfiiaiffirifil  « 
Fiaohar,  the  Chinche  of  Buffon. 


wir 


uvsmuDM. 


RtdurdMn; — "The  SLnnk  is  low  on  Iti  Isgi,  witli  >  hiamdl  flsalif 
body,  white  fmehnd,  uid  the  gensnl  up«ot  imther  of  >  WolTeroDe 
than  of  ■  U&rten ;  ejei  uniU ;  «ue  ihort  uid  loimd.  A  nurow 
white  nienial  line  ram  from  the  tip  of  the  non  to  the  OMiput,  when 
it  dilate!  Into  ■  bnwd  irhite  mart  It  ii  again  nairoireii,  and  oou- 
tinnes  bo  ontil  it  puMe  the  shoulders,  when  it  forks,  the  bnnohee 
rmming  alone  the  aidsi,  and  becoming  much  broader  as  they  remde 
from  esdi  other.  The7  approacb  posteriorlr,  and  unite  on  tiie  rump, 
becoming  at  the  aame  time  nurowar.  In  some  few  apeeiaieas  the 
white  Btripaa  do  not  aoite  behind,  but  dinppear  on  the  "-"V'  The 
black  donsl  spaoe  included  hj  the  atripea  U  egg-ahaped,  the  nanow 
end  of  which  is  towards  the  Bhoulden.'  The  rides  of  the  head  and 
all  the  under  parte  are  black.  The  hair  on  the  bod  j  is  long.  The  tail 
is  coTSied  with  xery  long  hair,  and  haa  generally  two  hroad  longi- 
tadinal  white  stripea  abore  on  a  blai^  ground.  Sometimes  the 
coIoDia  of  tha  tail  are  iiregnlarly  mixed  ;  its  under  surface  is  black. 
The  cilan  on  the  fore  feet  are  tstj  strong  and  long,  being  fitted 
far  digging,  and  Tsiy  unlike  those  of  maiteiu."  {'Fauna  Boreali- 
Americana.') 
Tbia  is  the  Seecawk  of  the  Crea  ladiann. 


BudKS'i  Bit  Gkunk  {XtpMU  AnwricaHa). 

The  author  last  qaoted  atates  that  Uie  Skunk  is  not 
animal  in  the  district  it  inhabits,  which  does  not,  he  balieres,  extend 
to  the  north  of  £6°  or  GT°  N.  1st.  It  ia  found  in  the  rook;  ud  wood; 
parts  of  the  oountiy,  but  is  still  more  &equent  in  the  dumps  of  wood 
skirting  the  sandy  plains  of  the  Saskatchewan.  Sir  John  Riohardsou 
had  not  been  able  to  ascertain  the  southern  range  of  tJiia  Tariety  of 
Skunk,  and  he  adda  that,  judging  from  Ealm's  description,  lAars 
aroeaiB  to  be  a  different  one  in  Csnada. 

The  Skunk  ]»;■  itaeU  up  in  a  hole  for  tlie  winter,  leldont  gmng 
abroad  at  that  aeaaoo,  and  then  for  a  short  diitanoe  only.  Uioa  and 
frogs  in  summer  are  its  principal  prey.  It  his  from  nx  to  ten  yomg 
at  a  litter,  uid  ia  said  to  breed  but  onoe  a  year. 

Unlike  the  more  agile  wassels,  the  Skunk  is  slow  in  ita  motions, 
and  eoQsequentl;  eaaUy  overtaken.  Its  defence  conaiats  of  a  most 
fetid  discharge,  which  is  deecribed  ai  absolutely  intolerable  when  it 
eomee  upon  the  noee  by  anrpriae.  Lawson  aaya : — "  Polecats,  or 
Skmiks,  in  America  are  diSerent  &am  thoee  in  Europe.  .They  are 
thicker  and  of  a  great  many  colours ;  not  all  alike,  but  each  differing 
fiom  another  in  a  particular  colour.  They  smell  like  a  fox,  but  tea 
times  stronger.  When  a  dog  enooQuters  them  they  make  urine, 
and  he  will  not  be  sweet  again  in  a  fortuigbt  or  more.  The  Indians 
lore  to  eat  their  flesh,  whioh  has  no  manner  of  ill  amsll,  when  the 
bladder  is  out.  I  know  no  use  their  fun  are  put  to.  They  are  eaeily 
brought  Dp  t»mt."  Froferaor  Kalm  was  almost  suffocated  by  one  that 
was  chaoed  into  a  houH  where  he  slept;  the  verv  cattle  bellowed 
through  distma  at  the  stench.  Another  that  waa  killed  by  a  midd- 
aerrant  in  a  cellar  so  OTerpowered  her  that  she  lay  ill  tereial  daya : 
the  proTidona  in  the  place  were  ea  tainted  that  the  owner  was  obliged 
to  throw  them  away.  Catesby  says  :—"  When  one  of  them  is  attacked 
by  a  dog,  to  appear  formidshle  it  ao  ehsnges  its  nsoal  form,  by  brist' 
Img  up  Its  hairs  and  contracting  ita  length  into  a  round  form,  that 
it  makes  a  Tery  terrible  appeaiance.  This  menacing  behaviour  how- 
ever, iusuBcient  to  dete^its  enemy,  ia  eeoonded  by  a  repulse  tar  mora 
prevailing ;  for  l^m  some  secret  duct  it  emits  such  fetid  effluviums, 
that  the  atmcaphere  for  a  large  ipaoe  round  shall  be  eo  infected  with 
them  that  men  and  other  ■wirnni*  un  impatient  till  they  are  quit  of  i^ 
The  Itemch  is  insupportable  to  some  dogs,  and  necaeiitates  tbem  to  let 
\nir  gam*  iM^e ;  otlter^  by  thrusting  their  noeea  into  the  eartb. 
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renew  thur  attaoks  till  they  have  killed  it  j  but  rarely  cara  to  have 
more  to  do  with  such  noisome  game,  which  for  four  or  fire  hours  dis- 
tracts them.  The  Icdisna  notwithstanding  eetaem  their  flesh  a  daintyj 
of  which  I  have  eaten,  and  found  it  well  tasted.  I  have  known  ttuui) 
brought  up  young,  made  domestic,  and  prove  tame  and  very  active, 
without  exercising  that  faculty  which  fear  and  self-preservation  perhaps 
only  prompts  them  to.  They  hide  themselves  in  hollow  trees  and 
Toait,  Emd  are  found  in  moet  of  the  northern  continent  of  America. 
Their  food  is  insects  and  wild  fruit."  (Carolina.)  Sir  John  Biohard- 
Bon  statee  that  the  noisome  fluid  which  it  dischargee  is  of  a  deep- 
yellow  colour,  and  contained  in  a  small  bag  plsi»d  at  the  root  of  the 
taiL  It  is,  he  saya,  one  of  the  most  powerful  Bt«nchea  in  nature  ;  and 
so  durable  that  the  spot  where  a  Skunk  hu  been  killed  will  relAin 
the  taint  for  many  day?.  He  quotas  Qraham  for  (he  iact  that  several 
Indians  lost  their  eje-aigfat  in  coiuequenee  of  inflammation  produced 
by  this  fluid  haviog  been  tbrowu  into  them  by  the  animal,  which  baa 
the  power  of  ejecting  it  to  the  distance  of  upwards  of  four  feet.  "  I 
have  known,"  saye  Sir  John  Richardson,  in  continuation,  "a  dead 
Skunk,  thrown  over  the  atockadea  of  a  trading  post,  produce  instant 
nausea  in  several  women  in  a  house  with  closed  doors  upwards  of  a 
hundred  yards  distant.  The  odour  has  some  resemblance  to  that  of 
garlic,  although  much  mors  disagreeable.  One  may  however  soon 
become  familiariBed  with  it ;  for,  notvrithstanding  the  disgust  it  pro- 
duces at  flrst^  I  have  managed  to  skin  a  couple  of  reoent  apscimens  by 
recurring  to  the  task  at  intervals.  When  care  is  taken  not  to  soil 
the  carcass  with  any  of  the  stroog-amelling  fluid,  the  meat  ia  oonsideted 
by  the  natives  to  be  eicellant  food" 

We  have  above  adverted  to  the  number  of  so-called  speciss  of 
MepkUu.  Cuvier  was  of  opinion  that  our  knowledge  did  not  justify 
us  in  conaidering  them  as  more  than  varieties  of  a  single  species,  and 
be  enumerated  IS  such  varieties.  Sir  John  Richardson  says  upon  this 
point : — "  I  have  now  seen  a  considerable  number  of  specimena  killed 
tothe  north  of  the  Great  Lakes,  none  of  which  preeeulad  any  important 
deviation  in  their  markings  from  the  one  priacipallj  referred  to  ia  the 
deecription.  U.  Deemarest  remarks  that  the  varieties  (if  they  are  to 
be  coneidered  aa  auoh,  and  not  as  spedee)  are,  for  the  most  put,  suffl- 
cientiy  uniform  in  the  same  district  of  country  in  the  disposition  of 
the  stripea,  The  Hudson  Bay  variety  however  comee  nearest  to  the 
description  of  the  Chincbe  of  Buffon  ;  the  Vivtrra  Xephitid  of  Qmelin, 
which  is  said  to  be  an  inhabitant  of  CbilL  The  Fiskatta  or  Skunk  of 
Ealm,  which  inhabits  Canada,  has  a  white  dortal  line  in  addition  to 
two  lateral  ones."     ('  Fauna  Boreeli-Americana.') 

In  the  museum  of  the  Royal  College  of  Surgeons  in  London,  Kos. 
2140  to  im  of  the  'Physiological  Series'  (both  inolusive)  pnaant 
instructive  preparations  of  the  anal  bags,  glands,  and  folUdea,  at  the 
Ferret;  of  UieZarille{PHl(>nius<?rtUit,Cuv.);  of  the  Harien  (if uMcZa 
Jfarfei) ;  of  the  Javanese  Skunk  (JfycfoKi  mtlieepi) ;  and  of  a  Skunk. 
(See 'Cat,' vol  iU.  part  Z) 

The  fallowing  ii  a  list  of  the  Bpeciea  of  Mutttlida  in  the  Britidi 
Museum : — 
Martit  Abittwn  (Bay),  the  Pine  Uarten.    England. 
if.  Uacoinu,  the  American  Sable.    North  America. 
Jf.  Foina  (Oray),  the  Beech  Marten.    England. 
M.  meianopw,  the  Japanese  Sable.    Japan. 
Jf.  Coaoiienni,  the  Fekan,  or  Wood  Siock.    North  America, 
M.  Jlangula  (Hodgson),  the  White-Cheeked  Weaasl    lodilk 
PfHorim  fatidm,  the  Polecat,    Europe. 
P.  SormolicM  IfitKs),  the  Vomala,  or  Peregnsna.    Siberia. 
Finn  Xntnolu,  the  Nurik,  or  Norek  Tison.    North  Amerios. 


M.  Ji'iwiiifa  (Linnieiia),  the  Stoa^  and  Ermine.    Europe  and  North 


M.  xanlAi^Diy*  (Oray),  The  Tellow-Chaeked  Weasel    California. 

M.  SOirica  (Pallaa),  the  Chorek.     Siberia. 

X.  Hodgtonii  (Qray),  Hodgson'e  Weasel.     India. 

M.  Catiiia  (Hodgson),  the  Cttha.    Nepaul 

U.  ajpwa  (Fischer),  the  Altaic  Weasel    Altai  Mooataias, 

M.  Hmtjtddii  (Orey),  Horefield's  Weasel.    India. 

M.  tnUeraacAalana,  the  Nepaul  Weasel    Nepaol 

ZoriOa  tnata,  the  ZoriUe.     Cape  of  Good  Hope. 

flatero  fxirbara,  the  Tayra.    Tropical  America. 

Qriumia  mOata,  the  Orison,  or  Huron.    Braiil 

MMivora  Raid,  the  Ratel,  or  Bbareiah.    Cape  of  Oood  Hope. 

Ovlo  Ituau,  the  Wolveteoa.    Europe  and  North  America. 

BtliaiM  fluucAota  (Oray),  the  Heliotis.    China. 


Omepatm   AmatDMca    (C.  Humboldt),   the   Maikel     StndU   of 

a  Humboldlii  (Ony)>  'be  Patagonian  UaikeL    South  Antaiiea. 
Mfdam  ss«lut|)M  (F.  Cuvier),  the  Stinkard,  or  Tetedo.    Java. 
Artlongx  ealiarii  (F.  Cuvier),  the  Bolisaur,  or  8snd-Be«r.    India. 
Taxitt  MtUi  (LuuuBosi,  the  Badger.    England. 
Taxid€a  Labradoria  (Waterhonae),  the  Brairo,  or  La^yotl    Weatem 
America. 
Lataxma  mettit,  Ibe  AnMrifltn  Otter.    North  Amerie^ 
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LaMra  BrauUattU,  tha  Loalra.    CtjrtaiML 

X«fn>  it^gnrit,  ths  Otter.    EogtuuL 

L.  CUmmu  (Oraf),  the  ChiiwM  Otter.    Cfaiu  ud  India. 

L.  Oalifoniea  (Ony),  tha  Caliromiaii  Otter.    CelLfoniU. 

L.  mnbrmnia  (Hodgvon),  ths  Gkilden-BrDwn  Otter.    Nap«llL 

Avmgx  leptmyx,  the  WuguL    Indi*. 


Ponll  lemkitu  of  Weuali  hkra  bean  foond  in  the  Tarljuy  Sttie^ 
in  tbe  Bane-CsTBi  and  Bcme  Biecdu  at  Lunel.'^nei],  KiAd«lt^  Puj- 
de-Dorae,  &c. 

Dr.  BuaUuid  itate^  in  hii  '  RallqaiB  DilnvianM,'  t)ut  a  few  jam 
and  teetti  were  found  in  Eiikdale  Care  belonging  to  the  Weuel,  and 
that  *t  Oration  there  were  marki  of  nibblkg  Inr  tha  Inoiur  and 
Ul±ie  teeth  of  an  animal  of  tha  aiw  of  a  wwel  (polntsd  oat  by 
I(r.  ClUt),  ihowing  diitinotly  tha  difibrent  eSeet  of  each  individo^ 
tooth  on  the  ulna  of  a  wolf  and  the  tibia  of  a  botae.  In  hii  '  Bridge- 
water  Treatiae,'  Dr.  BaoUand  Sgoies  a  weawl  among  the  lAod 
ILuumlfarB  of  the  third  tertdar;  period. 

Tha  only  foaail  ipeciaa  nanud  m  Hayer'a  '  Fala»aIogioa '  ii  Mtittda 


MtrSTELUa,  a 


mnopterouB  UtfMta  « 


diriilan  Fouont,  and 
power  of  their  atlnga. 

Tho  femalea  aio  generally  deatitnte  of  wingi ;  the  milea  are  winged. 
It  b  on  thii  aoeount  that  Latreille  placea  them  la  his  inbeection 
Mtltnpma  with  the  Anta.  Their  economy  and  babiti  however 
daddedly  oomapond  with  the  foaaorial  or  burro<irit]g  Sand-Waap^ 
^lii  Ikmily  oompriiaa  the  following  modem  gmiart:—I>ougliu, 
JjMAu,  Afitnggna,  PtammaOienia,  Mgrmota,  Xfrmtcodet,  and 
MMoea. 

Muttila  Buropaa  ii  a  Biitiih  ipemea.  It  is  of  •  blaiih-blaok  colour, 
with  ths  thorn  red,  and  with  three  white  bands  acroM  the  abdomen ; 
the  mile  is  wiogad.  It  has  been  taken  in  Cootabe  Wood  in  the 
nelf^bonrbood  of  London. 

MTA,    [PrtORici*.] 

KTA'BIA,  I^marck  s  name  for  a  tkaily  of  Dimyarian  Cooahittar^ 
OOasistinK  of  tha  genera  Jfya  and  JnotMii.     [PTI/>SIDU.] 

UTC&TBS,  nligar'a  name  for  a  genua  of  QuaiinaMiia,  Mudstlog 
of  tho  lacgeat  monkeys  of  Ametica,  remaikabla  tor  the  powecnl 
derdopment  of  the  organ  of  the  (oiee.  The  apedat  are,  aa  uw  name 
imfjiaa,  Howlen^  and  the  horrible  yells  aant  forth  by  these  Miimais 
from  tba  daplbs  of  the  Ibrasta  are  deaarlbed  by  tlioea  who  haTo  heard 
the  monnrul  aoonds  as  iimiataiiigly  distressing  and  uneuthly. 
Humboldt  and  BonpUnd  heanl  tiia  Angnato,  one  of  the  tpeoies,  at 
the  diitanoa  of  "half  a  leagne. 

Tha  genua  is  dlstingni^ed  by  a  pyramidsl  head  with  the  upper  jaw 
dasoaoding  moeh  lower  than  the  cranium,  while  the  lower  has  its 
aifnding  lanii  very  bigh,  to  afford  room  for  the  boa*  drum  formed 
by  k  oonTazi^  of  the  oa  byoldsa,  which  commiiaioalai  with  the 
laiTDS,  and  ^Tea  to  the  Toioe  the  enonnonj  Tolome  abore  aDodsd  to. 
Bomboldt  glTe*  the  following  aa  the  aitomsl  form  of  tha  drum  in 
this  muoM, 


TeMli  of  HowUat  MaakST.     F.  CStKi. 


Kr.  SwahuoD  ('ClaMifi«ation  of  Qnadnpadi')  obserres  that  it  a 
rather  «ing«iiM-  tut  F.  CaTier  should  not  baTc  spaoially  notaosd 
the  remai^ble  ti«e  of  the  canine  teeth  in  tha  Bowleg  which  ha  ssTt 
are  onoommonlj  latga;  and  adda  that  in  a  spedmsn  before  him  when 
be  wrote,  they  are  nearly  ax  timea  bigger  than  Uia  cotting-teelh,  i 
atroetan  whlA  at  once  at[)antea  this  gronp  &om  ths  gesms  CA»t. 
Facial  angle  abont  SO  dagreea. 

Curiar,  in  oommon  with  moat  other  loalogists,  plaoea  the  gamti  at 
the  head  of  tha  monk^  of  the  New  Continent. 

Dr.  J.  B.  Gray  {'  Annala  of  FhiL,'  181S)  plaoea  the  tttm  amoog  the 
Anthrqiomorpbona  Primata  in  the  aeeond  familf  {SarigHidtit,  lii  ai 
the  Bole  genus  of  its  lint  saMsmilr  tfyttfiHa. 

H.  Lesaon  arranges  it  betw«ea  LagoOaix  and  CAui. 

Hr.  Bwainson  m^ea  JTycsUi  the  Qnt  genus  of  ths  (Mid^  the  seccnii 
bmily  of  bis  first  order  QiHKlniewMa. 

Hr.  Ogilt^  obeerred  in  tha  immniei' of  1829  that  two  living  indiTidutli 
of  JfyeetciMnisaliudid  not  uae  tha  exlremitiee  of  tbeir  antvior  limbt 
for  the  pnrpoee  of  holding  ot^aota  between  tha  Bngar  and  lliamb^  al 
is  aonnraa  vaoag  the  Qiuu£«sMHa ,-  and  be  aaosrtalnsd  alas,  on 
oloaar  etamlnatlan,  Ukat  tha  thumb,  as  it  has  genenllj  bsoi  miMiiilwl 
waa  not  lo  theee  «"'■"»<«  oppoaaaUa  to  the  other  Angm,  but  originatad 
In  the  Muna  line  with  them.  Stood;  with  the  ^parent  anyilarity  cf 
the  fwt,  he  WM  tndoMdtapaypartioalaral'  ~  " 


animals  nfeired  by  loologiata  to 


IS  nmOy  to  whii 


Dnun  of  HdwUse  K oaktr. 

The  tail  in  this  genos  is  prebenails,  and  the  part  appBad  by  tiie 
animal  when  laying  hold  of  a  bnintdi  or  other  body  is  naked  below ; 
•0  that  anoh  portion  must  have  a  hl^uc  eensibiliW  of  toa<^ 
F.  CnTiv  ^TCs  tha  following  as  Uie  dentiUaa  of  ^  Howling 
llonkeys,  from  the  Akoate  FauTe. 


he  had  aaeeas ;  and  tha  oonlinDad  obaervatitm  of  more  than  nz  yssn 
asanrad  him  that  the  non-opposeaUe  eharaotar  id  tha  innar  Bngsr  af 
the  anterior  eztaemitie^  which  be  flnt  obaarred  in  the  tptammt 
raltarad  to,  la  not  oonflnad  to  Uie  genns  Myeeta,  but  azteods  through- 
on  t  the  whde  of  Oie  genera  of  the  South  American  monkayi,  indiiid  sail 
of  allof  whitdihadbeeneeenbyhimin  aUring  state.'  Htiemartad 
that  a  true  thumb  eiiated  on  the  anterior  limbi  of  none  of  that^ 
and  that  oonseqnently  they  ha<re  be«i  inooiraotly  reremd  to  di* 
Qaadnimiaia  by  aoologlsta  genaiaUy.  [Chubofoiu.;  QUASMnULli; 
SniUiM.] 

TlM  haUts  of  theee  anlmala  areaodal,and  most  o(  them  hare  thick 
beanUl  Thair  deep  and  eonoi^ios  yells  are  anppoaad  to  be  a  call  to 
their  matoa ;  in  sborl^  to  be  a  hideoos  laTfr^ong.  In  their  gregariout 
habile  and  howliogs  they  may  be  oooiidared  aa  bnartng  aome  analogy 
to  the  Qibbons  of  tha  Old  World  [An ;  HnounaJ  j  whilat  their 
low  facial  angle  has  indnoad  aome  to  look  upon  ttkem  as  r«^geagntlng 
tha  baboons  of  the  andent  continent. 

M.  Urimti  {aimter  Vrvmn  of  Qeofboy),  the  Aranato. 

Length  nearly  3  feet,  without  indnding  the  tafi.  Hair,  whidi  ii 
longer  than  th^  of  M.  tanadm  (Hono  Colorado  of  Humboldt),  of  s 
goldsai  red.  bot  the  beard,  irtuob  is  of  a  deeper  ooloor  than  the  rtet, 
is  lass  boAy  than  it  i>  in  Jf.  Kninriai ;  and  the  circumfarenoe  of  the 
hot  where  the  hair  is  red  la  also  paler.  Humboldt  states  that  tba 
eye,  voice,  and  gait,  denote  meUnoholy.  He  saw  young  onea  brottght 
up  in  the  Indian  hnts,  which  never  played  lik*  tha  Sagoins.  [Jac 


Lopea  de  Qomaia  speaks  of  the  Aragnato  de  It 

having  the  bee  of  a  nun,  the  beard  of  a  goat^  and  agiave 

Fknit  and  the  leaves  of  plants  brm  thur  food.    Tbe  fwnalaa  eairy 

the  young  upon  their  dionldar.    Humboldt  oonnted  abova  fw^  npen 
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ODs  tne,  uid  he  dosi  not  dcmbt  that  upon  >  (quufl  Umgue  of  the 
wild  ooantriu  fraqnented  b;  than  abova  two  thounnd  nu;  b«  found. 
Thaj  wan  in  gmt  Bbonduice  near  poola  of  itigiuiit  intar  ihulad 
by  tha  ManrUia  jUatuta.     All  tha  ipaoki  sra  D>Hva*  of  South 


Anpuila  IJfiwM  Urti\ 


HTC&TO'FODA,  or  HTCETOPUS,  •  gsoiu  of  Conehiremu 
U(M%»ca  with  <loli^>t«d  Tstvei,  aaUblished  bj  M.  D'Orbign;,  «id 
refaniblo  to  tha  fumly  Naiadtt  of  Lamarck.  M.  D'Orbignj'  atateii  that 
thia  gtaat  parfiiratea  lik«  the  Pkiiada.    [IfAlADf ;  Phoucids.'I 

HTCT^IA.    [Juinu.] 

X7CTERDS,  a  geniu  of  Heteromerous  CoUopKra. 

HTDAS,  a  gaoua  of  Dipteroui  loKcta. 

KTDAUSl    [Hdriuka.] 

UTQALK    [SosiciDS.] 

HT'GALE,  a  ganoa  of  Spidera,  tho  apecies  oC^which  have  their  ojaa 
plaosd  alogelj  together  at  the  anterior  aztremiCy  of  the  thorai.  They 
■pin  their  webe  in  the  form  of  tubei,  ia  which  they  reside  ooncealed 
in  ho!«  in  the  ground,  or  under  stonea,  or  the  bark  of  treea.  In 
consequence  of  the  repreientatioae  of  Uadama  Merian,  lome  kinda  of 
Mygale  have  become  celebrated  aa  bird-catohisg  apiden.  Mr.  W.  B. 
U'L«ay  hu  howerer  abown  that  Hadome  Herian's  drawing  ia  Dot  to 
be  triut«d,  once  the  Mygale  there  figured  ia  a  aubterraneaa  apider, 
and  makea  no  set  in  which  to  entrap  amaU  birdn.  The  same  distia- 
gnlshed  nittinllit  baa  observed  a  spider  belonging  to  the  genua  Bpara 
eating  a  young  biid  of  the  genus  Zoaltropi,  which  hsd  been  entangled 
in  ita  net  ia  a  garden  in  Sydney,  Austrslia.  Id  a  oommunicatioD  of 
Mr.  ULeiy's,  published  in  the  'Annsls  of  Natural  History'  for  1S42, 
he  remarks  on  tha  sabjecb  of  bird-catchiog  spidera  aa  follows  : — "  My 
coDTietion  is  that  Madame  Uerian  has  told  a  wilful  fidaehood  respecting 
Mygalt,  or  lather  haa  pamtad  ■  fklaehood ;  and  that  her  foUowen 
bare  too  faaatitj  placed  confidence  In  her  idle  tales.  Hy  convistion  is 
that  no  Mygoie  can  catoh  Urda  in  ita  net ;  Jbr,  as  I  have  laid  In  the 
paper  printed  in  tha  '  Zoological  Trannoijons,'  it  make*  no  geometrical 
net  Hay,  further,  I  have  proved  that  the  genoH  Nephiia,  which  livea 
in  a  geometrical  net,  doe*  not  oatch  birds  aither  here  or  in  the  West 
Indies ;  and  moreover,  I  have  ascertained  that  birds  are  not  the  proper 
food  of  thia  New  Holland  Epdra."  The  MygaU  Imiea,  a  Checlon 
apeeies,  forma  a  very  iDgenious  tntp^loor  wilb  which  to  olosa  np  the 
mouth  of  it*  tuba. 

MTQINDA.    [AQDirouAOKa.] 

HTIOTHBRA.    [HnuLtDA] 

XTLODOir.    [IbutHiBniix.] 

MTOPHONUS.    [CoivmA] 

MTOPORA'CKS,  Myoperad*.  a  Mtaral  order  of  Plasta^  diitin- 
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oonsidarable  dIst*noe,  oRen  curved  above  the  gnxind  h  nnch  aa  atx 
feet  before  they  fix  themeelvea,  and  throwing  up  naked  niokeni  out  of 
the  mud  in  great  abnndanoe,  which  look  Ilka  shoots  of  aaparagua.  It 
ia  used  at  Rio  Janeiro  for  taooiog.  It  eiudea  a  kind  of  graau  aromatlo 
reain,  which  ia  eaten  bj  the  native*  of  New  Zealand. 

The  order  oontwns  0  genera  and  12  spaoiea. 

MTOFOTAlfUB,  a  genua  of  Animals  belonging  to  the  ordw 
JMaaia  and  the  familv  Svtiricida.    [Hirhioica.] 

MT0PTERI3.    {CHnttoFTKu.] 

MYOSOTIDIUM,  a  tnnus  allied  to  ^fya^oti$. 

UTOSOTIS  (ftom  fiii,  a  mouee,  and  vr,  the  crude  fbrm  of  oil,  an 
ear),  a  genua  of  Plant*  belonging  to  the  naturml  order  S^raginaeta. 
It  has  a  G-parted  oalyi ;  the  corolla  Balverehaped,  contorted  in  neti- 
vation ;  the  throat  clo«d  with  Bcales,  the  limb  S-Gd,  obtuse ;  tha 
atamans  iacl,nded,  with  filamanta  very  short;  the  style  simple;  the 
nuts  amooth,  eiternally  convex,  keeled  within,  attached  by  a  miaule 
Uteral  ipot  near  their  base.  Thia  genua  ia  distinguished  from  all  the 
i  other  Boroginaoua  genera  by  the  posaeuion  of  a  contorted  Esstivation 
of  the  corolla.  The  specie*  an  annual  or  perennial,  rough  or  amocthiah 
plants,  with  blue  fiower*  in  terminal  racemes,  which  are  revolnte  before 
ezpantiun.  About  SO  ipeciai  have  been  dewnibed,  which  Inhabit  the 
more  temperate  parts  of  Asia,  AAioa,  and  America,  and  aro  abundant 
in  Europe.    Eight  specie*  are  found  in  Orett  Britain. 

i£.  palvtlrit,  Qreat  Water  Scorpion  Qrass,  or  Foi^et-Me-N ot,  has  the 
cnlyz  open  when  in  fruit,  and  shorter  than  the  pedicel,  with  atr^ht 
adpreased  bristle* ;  the  teeth  short,  triangular;  uie  limb  of  the  enrolls 
flat,  longer  than  Uie  tube ;  the  lobes  slightl;  emarginate ;  the  pubes- 
oence  of  the  stem  spreading.  It  i*  a  native  throughout  Europe,  and 
ako  of  Asia  and  North  America.  In  Qreat  Britain  it  ia  found  in 
humid  meadowa,  bogs,  bank*  of  riven,  rivulets,  and  ditehea.  This 
plant  ha*  a  large  bright  blue  corolla  with  a  yellow  a;&  It  ia  a  beautiful 
plant,  and  wheu  onca  seen  will  be  seldom  forgotten.  It  i*  probably  on 
thia  account  that  it  bas  obl«ined  its  common  name  Forget-He-Nolt 
Amongst  the  young  it  is  regarded  aa  emblematical  of  true  aSeoUon. 
A  viuriety  is  described  with  white  flower*. 

The  fallowing  are  the  remaining  Britiah  apecis*  of  thfageoui ; — 

At.  rrprm,  MouEe-Ear,  with  narrow  lanceolate  teeth;  lobe*  of  the 
oorolla  stigbtly  emarginate ;  tha  pubescence  of  the  stem  *pi<ading; 
Found  in  boggy  plaoea, 

M.  coipifaio.  with  natrow  lanoeolate  teeth ;  the  limb  of  the  ocrolla 
equalling  the  tube ;  the  lobes  entire ;  the  pnheaoence  of  the  stem 
adpressed.     Found  in  watery  place*. 

M.  mavtolent  has  an  attenuated  calyx ;  the  limb  of  the  OOrolla 
longer  than  the  tube  ;  the  root-leaves  on  long  stalks,  pointed.  Only 
found  in  Scotland  un  the  summits  of  the  Bresdalbane  Hountaina. 

3f.  tglvatica  has  a  nlyi  rounded  below,  deeply  G-elefl,  closed  whan 
I  in  fruit ;  the  limb  of  the  ccrolla  longer  than  the  tube,  flat ;  the  root- 

leavea  bluntiab.     Found  iu  ahadj  placaa. 
)      M.  arvmtit.  Field  Scorpion-Omss,  has  tha  oalyx  half  tnilaft;  tha 
I  limb  of  the  corolta  equalling  tha  tube,  conoavat     Qrowa  in  cnltivatad 


id  ventricose  whan  in  frait.    Found 


are  chiefly  ahnibs  of  little  intereat,  inhabiting  the  Auatialian  region* 
and  other  parts  of  the  aoatham  hamlsphera.  The  most  remiarilable 
thing  eonneoted  with  them  ia  the  piesenca  of  cysle  of  oil  In  (heir 
leaves,  which  thenoe  have  a  dotted  structure. 
Avi^ennia  iBmentota,  the  White  Hangrave,  a  shore  plant  rooting  in 
Brown  deocribaa  its  root*  sa  oresplng  to  a 


M.  eotitna  ha*  the  calyx  open  and  ve 
on  di7  banks. 

M.  venicoloT  hss  the  cslyx  closed  and  oblong  when  in  fniiC.  II 
has  small  flowars,  st  first  pale-yellow,  afterward*  blue.  Found  in 
meadow*  and  on  bank*. 

None  of  the  species  are  used  in  medioine  or  the  arte. 

(BabingtOD,  Manual  of  Brititk  Botm^.) 

UTOanitUS  (from  i^,  a.  mouse,  and  abpi,  a  tail,  the  seed  being 
seated  on  a  long  receptacle  "  nhich  looks  exactly  like  the  tail  of  a 
mouse  "),  a  genus  of  Plants  belonging  to  the  natunl  order  Aantinoi- 
tacea.  It  has  a  calyx  of  6  sepals,  prolonged  into  a  spire  at  the  base; 
tha  petals  S,  with  a  filiform  tubular  claw ;  the  capsulea  doselj  imbri- 
cated upoo  along  filiform  reeeptocle,  not  bursting;  the  seed  pendulona; 
the  embryo  inverted  with  the  radicle  superior.  The  only  apedes  of 
this  genus  is  M.  tninimtit,  which  has  a  simple  leafins  single-fiowerad 
stem  a  to  S  iuohe*  high.  It  has  a  vei;  long  receptacle,  numcroua 
carpels,  and  linear  leaves.  It  grows  in  damp  places  and  in  field*.  It 
ia  a  native  of  Europe  and  America,  The  American  plant  ha*  been 
deaeribed  aa  M.  JAorfit,  but  then  ia  every  reaaon  to  believe  it  is  the 
same  as  tha  Britiah  and  other  European  plant*.  (Babington,  Manaal 
of  BritiA  Aitany.) 

HYOTHEBA,  a  geou*  of  Detitiroatial  Pasurine  Birda,  tha  apeciea 
of  whioh,  on  account  oC  their  habits,  are  knoirn  by  the  name  ol  Ant- 
Catcher*. 

HTOXUa.     [MoBiDA] 

MTBAFRA.    rALiDDwa.] 

ItTRIACAN'T&Da,  a  genua  of  Foadl  Fishes,  from  tha  Lias  of 
Dorsatahiro.    (Agasaia.) 

UTBIANI'TES,  s  genua  of  Foaail  AtmOida,  from  the  Lower 
Silurian  Strata  of  Lampeter,  in  South  Wale*.    (Hunhiaon.) 

HTBIAPODA,  an  order  of  Inyertebrata  Animal*  belongjog  to  the 
6lt» -Artieuiala.  This  order  is  represented  by  such  species  as  the 
Centipede  and  Qally-Worm.  They  may  be  regarded  as  an  interme- 
diate form  between  the  loner  and  higher  famu  of  Artioulate  «"''"«lr 
They  agree  with  the  Annolose  forms  in  the  longitudinal  extenrion  of 
their  trunk,  in  the  aimilaritj  of  the  segment*  from  one  end  of  tha 
body  to  the  other,  and  in  their  cylindriwl  form.    On  the  other  hand, 
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thoy  poMfn  mora  complete  eyes  than  any  of  the  Vermiform  tribei^ 
and  their  respiratory  apparatuB  and  the  parts  of  their  oxvemn^tion  ara 
more  nearly  allied  to  Insects.  Their  oovering  is  firm,  and  of  a  homy 
character. 

The  division  into  segments  is  very  distinct^  a  flexihle  memhnme 
heing  interposed  between  each  pair  of  firm  rings  or  plates.  The  legs 
and  other  appendages  ara  inclosed  in  the  same  kind  of  integument, 
and  their  joints  are  formed  in  the  same  manner  as  thoae  of  the  body. 
We  find  in  this  class  however  two  distinct  types  of  conformation,  of 
which  one  approximates  most  nearly  to  the  Vermiform  tribes,  and 
the  other  to  that  of  the  higher  ^rfieutota  ;  in  the  former  of  which  the 
Itdui  (Oally-Worm)  may  be  taken  as  an  example.  The  body  is  gene- 
rally cylindrical,  or  nearly  so ;  the  nnmber  of  segments  is  considerable, 
and  most  of  them  bear  two  pairs  of  thread-like  legs,  so  that  the 
number  of  these  members  sometimes  amounts  to  160  pairs.  The  legs 
are  very  imperfectly  developed,  being  scarcely  laige  or  strong  enough 
to  sustain  the  weight  of  the  body,  and  their  articulations  being 
indistinct ;  and  the  animal  seems  rather  to  glide  or  crawl  with  their 
assistance,  like  a  serpent  or  a  worm,  than  to  use  them  as  its  proper 
instruments  of  locomotion.  This  kind  of  movement  is  fiicilitated  in 
some  species  by  the  incomplete  indosure  of  the  body  in  the  consoli- 
dated integument^  for  this  merely  forms  plates  above  and  below,  which 
are  connected  at  the  sides  by  soft  membrane ;  so  that  the  trunk  can 
be  easily  placed  in  any  direction.  When  at  rest  the  body  is  rolled 
up  in  a  spiral  form ;  so  that  the  legs,  concealed  in  the  concavity  of 
the  spire,  are  protected  from  injury.  The  animals  do  not  move  with 
rapidity,  and  they  chiefly  feed  upon  decomposing  oiganic  matter.  In 
the  higher  division,  on  the  other  hand,  of  which  the  Seolopendra 
(Centipede)  may  be  taken  as  the  type,  the  body  is  flattened,  and  each 
segment  is  completely  inclosed  in  its  homy  envelope ;  the  number 
of  segments  is  not  very  great,  never  exceeding  22,  and  being  some- 
times as  low  as  12;  and  each  segment  bears  a  single  pair  of  well- 
developed  legs,  on  which  these  animals  can  run  with  considerable 
rapidity.  Still  their  bodies  are  possessed  of  considerable  flexibility ; 
and  they  are  thus  enabled  to  wind  their  way  with  facility  through 
very  narrow  and  tortuous  passages,  in  search  of  the  insects,  ic.,  which 
constitute  their  food.  In  both  orders,  the  first  segment,  or  head,  is 
furnished  with  numerous  eyes  on  each  side,  and  also  with  a  pair  of 
jointed  antennaa;  the  mouth  is  adapted  for  mastication,  being  furnished 
with  a  pair  of  powerful  cutting  jaws ;  and  it  is  also  provided,  in  the 
Centipede  and  its  allies,  with  a  pair  of  appendages,  formed  by  a 
metamorphosis  of  the  legs  of  the  first  segment  of  the  body,  which  are 
adapted  not  merely  to  hold  and  to  tear  the  prey,  but  to  convey  poison 
into  the  woimds  thus  made,  this  poison  being  ejected  through  a 
minute  aperture  near  their  points.    (Carpenter.) 

The  alimentary  canal  is  mostly  divided  into  gullet,  stomaucAx,  and 
intestine.  The  stomach  usually  pretonts  distinct  muscular  walla. 
The  circulatory  organs  consist  of  a  dorsal  vessel,  which  propels  a 
current  of  blood  from  behind  forwards,  which  is  distributed  to  the 
body  and  respiratory  organs.  In  the  higher  forms  respiration  is 
effected  by  means  of  trachese,  which  convoy  air  into  the  interior  of 
the  body  as  in  Insects.  The  nervous  system  is  arranged  in  a  double 
series  of  ganglia,  as  in  most  of  the  Articulated  Tribes.'  They  possess 
cephalic  ganglia,  which  meet  above  the  OBSophagus,  and  form  a  two- 
lobed  msjBs,  from  which  nerves  proceed  to  the  eyes  and  antennae.  In 
many  parts  of  the  double  series  of  cords  the  ganglia  of  either  aide 
nnite.  The  muscular  apparatus  is  very  complicated,  consisting  of  a  series 
of  distinct  muscles  for  the  movements  of  the  segments  and  legs.  The 
sexes  are  separate.  The  embiyo  at  the  period  of  hatching  consists  of 
but  few  segments,  but  these  increase  in  number  till  it  is  fully  grown 
by  the  subdivision  of  the  penultimate  segment.  The  first  number  of 
segments  is  eight  or  nine,  and  these  go  on  increasing  in  number  till 
there  are  sixty  or  seventy.  The  larva  has  no  legs,  these  organa 
making  their  appearance  afber  the  first  moult  During  their  growth 
these  animals  have  a  considerable  power  of  regenerating  lost  portions 
of  their  body,  as  the  legs  and  antennae,  but  this  power  is  lost  when 
they  cease  to  develop. 

Mr.  Newport  divides  the  Afyriapoda  into  two  orders — Chilopoda 
smd  OhUoffjuUka.  [Chilopoda  ;  CsiLoaNATHA.]  The  following  synopsis 
of  the  genera  of  these  two  orders  is  drawn  up  from  the  list  of  the  speci- 
mens of  Myriapoda  iu  the  collection  of  the  British  Museum  (1844) : — 

Order  L    Chilopoda, 

Family  1.    Cermatiadce, 

1.  Cermatia,  Uliger.    9  species 

Family  2.    LUhohiidte, 

1.  LUhobiui,  Leach.    9  species. 

2.  JSenicops,  Newport.    1  spedes. 

F^ily  8.    ScolopendridcB. 

1.  Seolopendra,  Linnceua    88  species. 

2.  CormocepheUust  Newport    8  species. 
8.  Bhombocephaltu,  Newport    2  species 

4.  Heterostomaj  Newport    7  species. 

5.  Tkeatop9,  Newport    1  species. 

6.  SeoUpoeryptopif  Newport.    1  species. 

7.  Oryptops,  Leach.    5  species. 


Family  4.    CfeopMidcs. 

1.  ScolopmdnOa,  Qerrais.    1  fpeeie^ 

2.  MeeiatocephtUiu,  Newport    2  species 

8.  NeerophUeophagtu,  Newport    8  spedea  ' 

4.  Chwibreffmalui,  Newport    1  spedea. 

5,  Oto^ilut,  Leach.    6  speoiea 

Order  II.    Chilognaiha, 

Family  1.    Olomerida, 

1.  Otomerit,  Latrsille.    4  spedea. 

2.  ZephroniOf  Qnj,    6  species. 

8.  Spkcerotherium,  Brandt    2  specie0» 

Family  2.    Polyxenidos, 

1.  Polyxenutf  Latreilla.    1  species. 

Family  8.    Polydesmidct, 

1.  ForUariOf  Qray.    8  species. 

2.  PolydeiiMu,  Latreille.    12  species. 
8.  StrongyloMMif  Brandt    2  species. 

4.  Cratpedotoma,  Leach.    2  spedeSb 

5.  Cambala,  Qny.    1  spedet. 

Family  4.    MidcB, 

1.  PUUops,  Newport    5  species. 

2.  lulus,  Linnaeus.    12  spedes. 
8.  £l-aniulu8,  Gkrvais.    1  species. 

4.  Spirobolut,  Brandt     9  species, 

5.  Spirottreptui,  Brandt    16  spedea. 

(Monograph  of  the  Clou  Myriapoda,  Order  Chiiopodit,  hj  Geoige 
Newport ;  Linncean  Transactions,  voL  xiz. ;  Carpenter,  Prie^Us  of 
Comparativs  Physiology.) 

MYRICA  (the  Oreek  Mvplmi),  a  genus  of  Plants  the  type  of  the 
natural  order  Myricacecs,  It  has  its  flowers  in  catkins,  whioh  are  com- 
posed of  concave  scales ;  4  to  8  stamens.  The  firuit  a  1-oelied  1-aeeded 
drupe,  and  no  perianth.  There  are  several  spedes  of  this  genua,  which 
are  shrubs  or  small  trees. 

M:  Qale,  the  Sweet  Gale,  or  Box-Myrtle,  is  a  native  of  Great  Britain. 
It  has  lanceolate  seri'ate  leaves,  broader  upwards,  with  a  ahnibby  stem. 
It  is  a  busby  plant,  about  4  feet  in  height;  the  catkins  are  aeamleaad 
erect ;  the  fruit  is  covered  with  resinous  glands,  and  the  leaves  are 
fragrant  when  bruised.  This  plant  is  found  on  the  continent  of 
Europe,  and  aUo  in  North  America,  under  the  same  circumstanoes  as 
in  Great  Britain.  The  leaves,  on  distillation,  yidd  a  yellow  ethereal 
oil,  of  a  feeble  odour,  and  mild  taste,  which  after  a  little  time  becomes 
slightly  warm.  The  leaves  were  formerly  used  aa  a  remedy  against 
the  itcb,  and  when  bruised  are  placed  amongst  fun  for  the  dettroetion 
of  the  moth.  In  decoction  they  are  employed  for  the  destruction  of 
bugs  and  other  vermin.  In  Sweden  they  are  used  as  a  aabstitute  for 
hops  in  brewing. 

M,  cerifera,  Wax-Myrtle,  or  Bay-Tree,  has  cuneate-lanceolate  leaves, 
sometimes  entire,  but  more  frequently  toothed,  particularly  towaids 
the  end,  somewhat  pubescent,  a  little  paler  beneath,  and  generally 
twisted  or  revolute  m  their  mode  of  growth ;  has  a  brandung  half- 
evergreen  stem,  from  1  to  12  feet  high.  The  small  flower  is  formed 
by  a  concave  rhomboidal  scale,  containing  three  or  four  pairs  of 
roundish  anthers,  on  a  branched  footstalk.  The  pistiliferous  catkins 
which  grow  on  a  different  shrub  are  leas  than  half  the  size  of  the 
staminiferous  ones,  and  consist  of  narrower  scales,  with  each  an  ovate 
ovary,  and  two  filiform  styles.  To  these  catkins  succeed  dusters  or 
aggregations  of  small  globular  fruits,  which  are  at  fint  green,  but 
finally  become  nearly  white.  They  consist  of  a  hard  stony  covering, 
which  indoses  a  dicotyledonous  seed.  The  hard  covering  ia  studded 
on  its  outdde  with  small  black  grains,  and  over  these  is  a  coating  of 
hard  white  wax,  fitted  to  the  grains,  and  giving  to  the  surface  of  the 
fruit  a  granulated  appearance.  Tins  plant  is  a  native  of  woods  in 
the  United  States  of  America.  The  bark  of  the  root  of  thja  plant  is 
add  and  astringent;  in  large  doses  it  produces  vomiting,  accompanied 
by  a  burning  sensation  in  the  throat  It  is  used  as  a  stimulant  and 
astringent  The  wax  of  the  fruit  is  collected  and  purified,  and  used 
for  many  of  the  purposes  for  which  bees'-wax  and  candles  are  emidoyed. 
The  wax  has  been  occasionally  used  in  pharmacy  in  the  aame  way  as 
common  beea'-wax. 

The  fruit  of  M.  sapida,  a  native  of  Nepaul,  is  about  the  nse  of  s 
cherry,  and  is  pleasantly  acid  and  eatable. 

(Lindley,  Flora  Medica  ;  Lmdley,  Vegtiable  Kingdom  ;  Bafaingtoo, 
Manwd  of  British  Botany,) 

MYBICA'CEiE,  QaUworU,  are  planta  constituting  a  Teiy  small 
natural  order  of  apetalous  Exogens,  with  separate  sexes.  The  most 
essential  part  of  their  character  is  expressed  by  Endlidier  in  the 
following  terms : — **  Flowers  unisexuaL  Males— Bractiets,  2 ;  calyx,  Oi 
Fenudes— Hypogynous  scales  from  2  to  6;  ovaiy  1-celled,  with  2 
stylea;  ovule  1,  erect,  orthotropous;  drupe  1-seeded;  seed  erect; 
embryo  without  albumen ;  radicle  superior.  In  general  their  flowers 
are  arranged  in  a  manner  similar  to  those  of  Betf£aceas  and  Salicaesg, 
with  whioh  latter  however  they  seem  to  have  no  real  affinity.  Firom 
CasttoracAS,  curious  Australian  trees,  with  jointed  leafless  stems, 
like  those  ox  Eqmseimm,  they  are  only  distingiiTHhed  by  their  erect 
ovule  and  orthotropous  seeds.    They  are  common  in  the  temperate 


loM  MYKIOPHTLLrrSa 

pwta  of  ths  world,  spaoull;  in  North  AmeriBm  uid  Uis  Capa  of  Qood 
Hope.  TheordarembnoMSgMienuid>bout20ap«oiei.  [ConnosUi 
Mtkica.] 


MYRIOPHYLLITES,  a  gniui  of  FoimI  Plants  from  Um  Coal 
H«aur«s.    (Artii.) 

HYRIOPHTLLtTU  (from  f upisi,  Dnmaroiu,  and  ffuun-,  ■  leaf),  a 
genua  ol  Planta  belongiag  to  the  aatunl  order  ffalvragacHr.  It  haa 
iDDncBcioDi  flowers ;  a  4-putad  calji ;  i  petals,  fugitire,  loDger  thaa 
the  calji  hi  the  staminiferoUB  flowera,  umall  and  reflex  or  none  in  the 
pietilliferoui  flowera)  the  atamena  S,  atjlee  1,  villoae ;  the  fruit 
tetngonal,  aeparable  into  four  hard  nuta.  The  apeciee  are  floating 
nqaatio  berha,  riuDg  above  the  water  lo  bloaaam.  The  leaTea  are 
finel;  cut,  appoadte  or  Terticillate ;  the  floweri  an  amoD,  dbpoeed  in 
uillary  whorla  or  in .  whoried  ipikea,  the  upper  leajea  being  almoat 
all  aborti*e> 

M.  vtrtKiUaiim,  Tertirillata  Water-Milfoil,  baa  the  flowers  all 
aiillar;,  whoried ;  ibe  braota  piouatifld.  It  ia  a  natire  of  Europe,  in 
panda,  ditchea,  pool*,  and  lakea,  bnt  aever  in  running  water.  It  ia 
found  in  Oreat  Britain,  bnt  ii  a  rare  plant, 

X.  ipUatiHa,  Spiked  Water-Hilfoil,  has  the  flowers  whoried,  fonning 
a  leafleM  apike,  the  braota  small  entire,  the  spike  erect  when  in  bud. 
It  ia  a  native  of  Europe  and  North  Amerin,  in  ditchei,  lakee,  and  pools, 
never  in  running  water ;  it  ia  fomid  abundantly  in  Oreat  Britain. 

M.  alltraifotiua  baa  the  spike  drooping  when  in  bud,  and  the  fertile 
flowers  in  axillary  whorls.  It  ia  found  in  ponda  and  ditohes  in  Europe, 
in  Qreat  Britain  rarely. 

About  10  othar  apeoies  of  thia  genua  from  Tsriona  parta  of  t^s 
world  hafe  been  desaribed. 

(BabinRton,  Mcmiud  of  BritM  Botanif.) 
MYRIOPODA,    [MTnu-POD*-! 
MYHIPEISTia     (Pbbcto*] 

HYR18T1CA,  a  genua  of  Planta,  the  type  of  the  order  Myniiinaeta. 
The.  flowen  are  dioKiooaj  oalyz  uroeolate,  3-toothed ;  fllamenta  of 
Btamana  monadelphoos ;  anthen  S  to  10,  oonnate ;  cnary  simple; 
■tyle,  none;  itigma  S-lobed  ;  perioarp  flaahy,  S'^ved,  I-aeeded; 
seed  enreloped  in  a  fleahy  ariL 

X.  ofiemidU,  Linnnus  {if.  Motdtata,  Thunberg;  M.  aroauitita, 
Roibiugb),  ia  tJie  Ifutmeg-Tree. 

This  tree  ia  a  native  of  the  Moluoca  lalonds.eepeoially  of  Bands,  but 
cultivated  in  Java,  Sumatra,  and  alaewhare  in  the  Eaal,  and  lately  in 
Cayenne  and  several  of  the  Wcat  India  lalands.  It  yields  nutmegi 
and  maoe,  the  beat  of  which  are  produced  in  the  first-mentioned 
ialanda.  Tbe  fruit  ia  of  the  siie  and  form  of  a  peach,  and,  when  ripe, 
the  fltahy  part  separataa  into  two  nearly  equij  halves,  eiposiDg  Uie 
kernel  surronndeid  by  an  ariUus,  the  former  being  the  nutmeg,  the 
tatter  the  mace.  The  arillua  is  red  when  gathered  ;  but  being  sprin 
kled  with  sea-water  and  dried  it  aasumea  an  orange^yellaw  colour,  II 
has  ■  fattj  ahiniog  appearance,  yet  ia  homy  and  brittle.  The  odoui 
ia  atrongly  animatio ;  the  taste  aromatio,  but  sharp  and  acrid.  It  con 
tains  both  a  flxed  oil  (in  small  quantity)  and  a  volatile  oil.  One  pound 
oF  maoe  yields  by  distillation  one  ounoe  of  the  latter.  The  fanner  is 
iwt  an  article  of   Eoropeau  commerce,   and  what  is  tenned  the 


'  eipreaaed  oil  of  maee'  ia  obt^ned  &om  the  nutmeg,  azid  ahonld  bear 
ita  name.  An  inferior  maoe  is  obtained  from  various  apsciea  .of 
MyriOiea,  eepeclallj  the  U.  lommtota  and  lU.  (QRcinofia  (Martina), 

orhii-h  ia  •  ttmarilUn  fnu        Thu  nwn_.rt.iu  ..r»._  -^  gin|i|ar  tO  tltOM 


Unrulica  nfidnulii. 


I  a  mate  Bower  i  I,  tlia  idsUl  at  a 
•eloped  In  Ibe  maoe  nr  aiil ;  i,  a 
umlaated  albumen  and  Uw  amaU 


On  tbe  removal  of  the  mace  ia  seen  Qie  shell,  of  an  oval  or  ovate 
abape,  and  of  a  dark-brown  colour,  in  which  ia  contained  tbe  seed  or 
nut  Tbia  ia  oloaely  mvested  by  an  inner  ^ell  or  coat,  which  dips 
down  into  tbe  subatance  of  the  albumen  of  the  seed,  and  gives  it  the 
character  which  ia  termed  ruminated.  Two  or  three  gatherings  of  ths 
nutmega  are  made  in  the  year,  generally  in  July  and  August,  in 
December,  and  in  ApriL  The  third  period  yields  the  beat  nutmegs: 
The  collected  nuta  are  dried  in  the  sun,  or  by  the  heat  of  a  moderate 
fire,  till  the  shells  split:  they  are  then  sorted  and  dipped  in  lime-water, 
to  nreaerve  them  ^m  the  attack  of  inaecta.  The  nuts  are  about  an 
inch  long,  of  the  rise  of  a  hazel  nut,  but  with  a  furrowed  or  sculp- 
tured sarfaoe.  Those  of  good  quality  should  be  heavy  each  weighing, 
on  an  average,  90  grains.  The  internal  aapect  ia  marbled  and  of  a 
btty  appearance.  The  substance  ia  gray;  but  the  veins,  which  are  of 
a  reddisD-brown,  consist  of  cellular  tisaue  abounding  in  oil,  and  are 
the  procesaes  of  the  internal  coat  already  mentioned.  Odour  agreeable, 
strongly  aromatic.    Taste  warm,  aromatic,  oily. 

Besides  the  Sied  oil,  it  contains  a  volatile  oil,  lighter  than  water, 
being  of  the  speciSc  gravit?  of  0-B3I-4T,  while  a  ipnrioaa  oil  of  nut- 
meg ia  only  O'BTI,  By  keeping  it  depoaita  a  steg^pten,  or  muscat- 
camphor,  called  Uyristidne.  The  solid  or  fixed  oil  coasiata  of  atearine 
and  elaine,  with  a  slight  portion  of  volatile  oil  intermixed.  Both  the 
fixed  and  volatile  oils  are  used  for  medical  pnrpoaea  Of  the  fixed 
there  are  two  varieties,  the  English  and  Dutch,  of  which  tbe  former 
ia  the  better.  It  occurs  in  pieces,  wrapped  in  leaves  of  the  banana, 
weighing  about  three-quartOTs  of  a  pound.  When  cut  into  it  has  a 
uniformly  reddiah-yellow  colour.  The  Dutch  aort  ia  in  larger  piecee, 
wrapped  sometimes  in  leaves,  sometimes  in  paper,  and  of  a  lighter  yel- 
low colour.  Both  are  frequently  adulterated.  The  volatile  oil  la  also 
mixed  with  purified  oil  of  turpentine.  Nutmegs  are  frequently  either 
digested  in  aloohol  or  distilled  to  abstract  ths  volatile  oil,  and  then 
pused  off  sa  fresh-  Such  nutmega  are  lighter,  and  when  a  hot  needle 
is  inserted  do  not  give  an  oily  coaling  to  it.  Old,  worm-eaten,  or  wild 
nutmegs  ahoold  be  rejected.  Qenuine  or  cultivated  nutmegs  are  called 
female,  to  diatinguish  them  from  the  mole  or  wild  nutmegs,  which  are 
the  produce  eitlier  of  the  3f.  Sfotchala,  vor.  iphenoearjia,  or  of  M. 
lommiota  (Thunb,).  These  are  longer,  heavier  (weighing  gsnerallj 
110  giaina),  and  of  inferior  quality.  They  ore  more  apt  to  oauaa 
narcotic  aymptoms,  giddiness,  Ac,  than  the  true  sort.  |The  coarse 
atioi^«meIliiig  nutm^  from  Santa  F6  are  from  the  M.  Otoha.  Other 
apedn  alao  yield  nutmegs — as  Jf.  tpitria,  in  the  Philippinei ;  M. 
Madagaitiariatiii  and  Jf.  aewmituUa,  in  Madagascar;  and  Jf.  Buwba, 
in  BruiL  Some  nutaiega  bars  little  or  no  odour,  aa  the  M.  fatua, 
but  the;  nersTtheleas  sot  powerfully  on  the  rfatem.  M.  ip^tria  yields 
a  orimson  juice,  which  is  employed  in  the  Philippines  as  a  substitute 
for  dragon's-blood- 
Nutmegs  and  maoe,  from  the  large  quantity  of  volatile  oH,  ai« 
deddadly  atimnlant,  and  when  used  in  abtindanoa  produce,  by  exciting 
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the  dzvaUtiony  narootio  eflbcts.     In  modemtioii  they  promote  the 
appetite  and  assist  digestion. 

mYRISTICA'CE JE,  Nutmegs,  a  family  of  Plants  belonging  to  the 
division  of  Diclmous  Exogens.  The  species  are  tropical,  fragrant, 
aromatic  trees,  with  an  astringent  juice,  alternate  ooriaceous  simple 
leaves,  without  stipules,  and  dioecious  flowers.  Of  the  flowers,  the 
TnalftM  have  monadelphous  stamens ;  the  females  have  a  single  1-oelled 
ovary,  containing  an  erect  seed ;  and  both  have  for  calyx  a  tubular 
coriaceous  envelope,  with  from  2  to  4,  usually  3,  valvate  teeth.  Their 
fruit  is  a  2-valved  succulent  capsule,  containing  a  single  seed  enveloped 
in  an  aril,  and  consisting  of  ruminated  albumen,  abounding  in  a  power- 
ful and  agreeable  aromsdc  secretion ;  the  embxyo  is  very  smaU,  and 
placed  in  a  cavity  at  the  base  of  the  albumen. 

The  order  is  nearly  allied  to  Awmacece,  from  which  however  it  differs 
very  remarkably  in  the  total  want  of  a  corolla,  and  in  the  reduction 
of  the  number  of  carpek  to  one.  To  station  it  in  the  artificial  division 
of  Apetalous  Exogens,  as  is  usually  done,  is  to  violate  every  principle 
of  natural  classification. 

The  Nutmeg  of  the  shops,  which  is  the  seed  of  M,  officintdit,  is  the 
only  product  of  the  order  employed  offidnally.    [Htbibtioa.]    Other 

ecies  bear  fruit  that  may  be  employed  as  a  sabstitute,  but  they  are 

I  inferior  to  the  real  Oriental  MyritUca. 

This  Older  embraces  5  genera  and  about  85  species.  The  genera 
are,  MyritHett,  Virola,  Knema,  PyrrKotOf  and  Hyalottemma. 

Virola  ttbifera  yields  a  iMy  oil  on  being  heated.  Pyrrhota  Hngent 
yields  a  crimson  dye,  with  wmoh  the  natives  of  Amboyna  stain  ^eir 
teeth. 

MYRMECOBIUa    [Habsupiata.] 

HYBBCECOPHAGA,  the  genus  of  Edentate  Animals  to  which  the 
great  Ant-Eater,  Jf.  jubcUOf  belongs.  This  animal  has  not  often  been 
seen  in  Europe.  Two  specimens  were  exhibited  alive  in  the  Ghuxlensof 
the  Zoologio^  Society  during  the  sunmier  of  1854.  An  account  of  the 
anatomy  <^  this  creature  was  given  by  Professor  Owen  to  the  meeting 
of  the  Bxitiah  Association  at  Liverpool,  in  September  1854.  [Aht- 
Eakbb.] 

ICYIUCEIiBON,  a  genus  of  large  Neuropterous  Insects,  the  larva 
of  which  are  remarkable  for  their  habit  of  entrapping  their  prey  by 
means  of  pitfidls.  Among  the  many  accounts  which  have  been  pub- 
lished of  their  operations,  one  of  the  best  and  most  recent  is  that 
given  by  2£r.  Westwood,  in  the  'Magazine  of  Natural  History'  for 
18S8,  and  in  his  Introduction.  "  Some  larvse  of  the  common  species, 
Myrmdeon  formicaleo  **  (the  Ant-Lion),  writes  that  naturalist, ''  which 
I  brought  idive  to  this  coimtry  from  France,  afforded  me  ample 
opportunities  for  watching  their  proceedings.  It  is  in  veiy  fine  sand 
that  the  larva  makes  its  pitfaU.  When  placed  upon  the  surface,  it 
bends  down  the  extremity  of  the  body,  and  then  pushing  or  rather 
dragging  itself  backwards  by  the  assistance  of  its  hmd  le^p,  but  more 
particularly  of  the  deflexed  extremity  of  its  body,  it  gradually 
msinuates  itself  into  and  beneath  the  sand,  constantly  throwing  ofT 
the  particles  which  £eJ1  udoxl,  or  which  it  shovels  with  its  jaws  or  legs 
upon  its  head,  by  suddenly  jerking  them  backwards, 

'  Osnque  port  tergom  magnn  Jaetata  parentis.' 

Proceeding  in  this  manner,  in  a  spiral  direction,  it  gradually  diminishes 
the  diameter  of  its  path,  and  by  degrees  throws  so  much  of  the  sand 
away  as  to  form  a  conical  pit,  at  the  bottom  of  which  it  then  conceals 
itself,  its  mandibles  widely  extended  being  the  only  parts  that  appear 
above  the  surfisce ;  with  uese  any  luckless  insect  that  may  happen  to 
fall  down  the  hole  is  immediat^y  seized  aod  killed.  When  the  fluids 
of  the  victim  are  exhausted  the  ant-lion,  by  a  sudden  jerk,  throws  the 
dry  carcass  out  of  the  hole :  should,  however,  the  insect  by  chance 
escape  the  murderous  jaws  of  its  enemy,  the  latter  inmiediately  com- 
mences throwing  up  the  sand,  whereby  not  only  is  the  hole  made 
deeper,  and  its  sides  steeper,  but  the  escaping  insect  is  probably  hit» 
and  again  brought  down  to  the  bottom  of  the  pit  It  is  chiefly  upon 
ants  and  other  soft-bodied  insects  these  larvae  feed.  They  are  how- 
ever capable  of  undergoing  long  fasts,  for  one  of  my  larva  remained 
from  October  till  Murch  without  food.  Previous  to  assuming  the 
pupa  state,  the  larva  forma  a  globular  cocoon  of  leas  than  hidf  an 
in<m  in  diameter  of  fine  sand,  glued  with  silken  threads  spun  from  a 
slender  telescopic-like  spinneret,  placed  at  the  extremity  of  its  body, 
and  lined  with  fine  silk.  The  pupa  is  small,  not  being  half  an  inch 
long,  inactive,  and  wiUi  all  the  limbs  laid  at  rest  upon  the  breast. 
When  ready  to  assume  tilie  perfect  state,  it  uses  its  own  mandibles, 
which  are  quite  unlike  those  of  the  larva  and  imago,  to  gnaw  a  hole 
through  the  cocoon,  and  pushes  itself  partlv  through  the  aperture  in 
which  it  leaves  the  pupa  skin.  Immediately  on  assuming  the  perfect 
state,  the  abdomen  is  almost  immediately  extended  to  nearly  three 
times  its  previous  length." 

M YRMICA,  a  genus  of  Insects  belonging  to  the  order  ffymenopUra, 
and  the  family  PormiddcB.  It  is  one  of  the  genera  formed  out  of  the 
T.inny^ati  genuA  PoTmico,  Unlike  that  genus  however,  it  possesses  a 
sting.  The  peduncle  of  the  abdomen  is  composed  of  two  knots, 
the  antenna  are  exposed;  the  maxillary  palpi  are  long  and  6-jointed, 
and  the  mandiblee  triangnlar.  M,  rubra  ia  a  oonmion  British 
species. 

.  HTBOBALANa  This  is  a  name  applied  to  the  almond-like  kemek 
of  a  nut  or  dried  fruit  looking  like  a  plum,  of  which  there  are  several 


sorts  known  in  the  East  They  are  the  prodnoe  of  varioos  species  of 
TerminaUa,  as  T.  BdUrica,  T.  Ofuhula,  T.  eitruuh  and  T.  anifuttifUia. 
They  vary  from  the  size  of  olives  to  that  of  gall  nuts,  and  have  a 
rou^,  bitter,  and  unpleasant  taste.  Many  of  the  trees  of  this  tribe, 
which  are  all  natives  of  the  tropical  regions  of  Asia,  Africa,  and 
America,  are  used  for  tanning,  and  some  for  dyeing.  They  are  highly 
valued  by  dyers,  creating,  when  mixed  with  alum,  a  durable  dark- 
brown  yellow.  Myrobalans  fetch  in  the  Bombay  market  St.  to  26t. 
the  Surat  candy  of  821  lbs.  The  bark  and  leaves  of  T.  Catappa  yield 
a  black  pigment,  with  which  Indian  ink  is  made ;  the  seeds  are  eaten 
like  almonds.  A  milky  juice  is  said  to  flow  from  T,  anffuaHfoUa,  which, 
when  dried,  is  fragrant,  and,  resembling  Benzoin,  is  used  as  a  kind  of 
incense  in  the  Catholic  churches  in  the  Mauritius.  The  frxdt  of 
T.  Betiericaf  and  of  T,  Cfuiutat  both  useful  timber-trees,  indigenous  to 
the  East  Indies,  are  used  medicinally  as  a  tonic  and  astringent  One 
hundred  and  seventeen  cwts.  of  Myrobalans  were  shipped  from  Ceylon 
in  1845. 

The  annual  imports  of  Myrobalans  into  Hull,  amount  to  about 
1600  cwts.  The  quantity  which  arrived  at  Liverpool  was  185  tons  in 
1849,  and  851  tons  in  1850 ;  27,212  bags  in  1851,  and  19,946  bags  in 
1852 ;  thev  came  from  Calcutta  and  Bombay,  and  are  also  used  for 
dyeing  y^ow  and  black.  The  price  in  January  1853  was  6a.  to  12c 
per  cwt  The  average  annual  imports  into  the  United  Kingdom  may 
be  taken  at  1200  tons. 

Myrobalans  is  also  the  English  name  given  by  Lindley  to  the 
nat\iral  order  Chnibretacea,  which  yields  these  fruits.  [Cokbrxiac&b  ; 
Emblioa.] 

(Symonds,  Commercial  Products  of  the  Vegetable  Kingdom.) 

MYROSPERMUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Amyridacea.  It  has  a  5-toothed  campanulate  calyx ;  5  petals,  the 
upper  one  largest ;  stamens  10,  distinct ;  ovary  stipitate,  oblong,  mem- 
branous, with  2-6-ovules ;  legume  with  a  winged  stalk,  terminating  in 
on  oblique  indehisoent  1-celled  l-2-8e6ded  samariL  The  species  are 
trees  with  dotted  leaves. 

M,  Perutferwn,  {Myroxylon  PenUferum,  Linnaus),  Balsam  of  Pan 
Tree.  The  stem  of  this  plant  yields  the  Balsam  of  Peru.  It  has  a 
thick  smooth  straight  trunk  with  a  gray  coarse  bark,  whioh  is  filled 
with  resin.  The  leaves  are  pinnated,  and  marked  with  transparent 
dots ;  the  leaflets  alternate,  of  2,  8, 4,  or  even  5  pairs,  ovate-lanceolate, 
acute,  coriaceous  at  the  apex,  somewhat  emarginate,  shining  above, 
hairy  on  the  under  side ;  calyx  campanulate ;  petals  5,  white,  the 
upper  reflexed,  broad,  roundish,  emarginate,  the  other  4  distinct, 
linear-lanceolate,  reflexed,  spreading;  stamens  10,  distinct,  shorter 
than  the  petals ;  anthers  mucronate ;  seed  reniform,  lying  in  yellow 
liquid  balsam,  which  hardens  into  resin. 

Balsam  of  Peru  occurs  in  two  states ;  one  called  the  white,  the  other 
the  black.  The  former  results  either  from  spontaneous  exudation 
from  the  bark,  or  from  incisions  made  in  it ;  it  is  also  found  in  the 
inside  of  the  seed-vessel  wrapping  the  seed.  At  first  it  is  liquid,  of 
the  consistence  of  recent  honey,  of  a  light  yellow  colour,  of  an  agree- 
able odour,  resembling  vanilla,  and  a  somewhat  acrid,  bitterish,  but 
aromatic  taste.  Its  specific  gravity  is  less  than  that  of  water.  Heated 
in  a  platinum  spoon  it  bums  with  a  white  smoke,  which  reddens 
litmus  paper,  and  leaves  no  residual  ash.  It  is  completely  soluble  in 
alcohol,  and  also  in  ether,  except  some  white  material  whidi  separates 
from  it  It  contains  much  benzoic  acid.  By  distillation  vriUi  water 
it  yields  a  volatile  oiL.  By  exposure  to  the  air  it  hardens,  and  is  then 
termed  Opobalsamum  Siccum,  which  must  not  be  oonfounded  with 
the  true  Opobalsamum.  [BAXAAXOOBiNDBOir.]  Balsam  of  Tolu  is  slso 
sometimes  called  Opobalsamum. 

Black  Balsam  of  Peru  is  stated  to  be  procured  by  boiling  the  resinoas 
bark  of  the  trunk  and  branches  of  the  tree.  Martius  eonjecturea 
that  it  is  procured  by  subjecting  these  parts  and  the  pods  to  a  kind 
of  dry  distillation,  or  '  distiUatio  per  descensum,'  similar  to  that  by 
which  tar  ii  obtained  from  pine-trees.  This  balsam  has  the  consistence 
of  ^rup,  but  does  not  solidify  with  age,  is  scarcely  tenacious,  of  a 
blackish-brown  colour,  and  not  transparent,  somewhat  oily  to  the 
touch,  odour  agreeable,  balsamic,  resembling  vanilla,  taste  acrid, 
balsamic^  bitterish,  and  enduring.  Scarcely  igniting  when  in  contact 
with  flame ;  not  yielding  by  distillation  with  water  any  volatile  oil, 
and  not  perfectly  soluble  even  in  absolute  alcohol.  Its  chief  consti- 
tuents are  the  oil,  which  cannot  be  termed  volatile,  two  kinds  of  resin, 
and  benzoic  acid. 

M.  Tolutferum  (Toluifera  Baiiomum,  Miller,  MyroxyUm  Tolu^era, 
Humboldt),  Balsam  of  Tolu  Tree.     It  is  very  like  the  last,  and  by 
some  botanists  has  been  regarded  as  a  variety.    The  leaflets  are  then 
membranous,  obovate,  taper-pointed ;  the  terminal  one  larger  than  the 
others.    This  tree  yields  Balsam  of  Tolu.    It  flows  from  inciBions  in 
the  trecb  and  is  of  the  oonsistence  of  a  strong  turpentine.    It  is  sent  to 
Europe  in  earthenware  jars  or  in  tin  cases.    It  becomes  tenacious  with 
age,  and  in  cold  weather  maybe  fractured,  but  melts  again  in  summer, 
or  with  the  warmth  of  the  hand.   It  is  of  a  yellow  or  brownish  colour, 
transparent  with  the  taste  and  odour  of  the  white  Balsam  of  Peru. 
[BaiiAXB,  in  Abib  and  So.  Div.] 
(Lindley,  Flora  Medico.)  . 
MYROUNGA,  or  MIOUROUNO.    [PflOOnui.] 
MYRRH.    [Bauamodsudbon.] 
MYIUIHIS,  a  genus  of  Plants  belongmg  to  the  natural  order 
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Umbdiiftra,  and  to  the  tribe  Seandieinea.  It  has  an  olwoleta  oalyx ; 
obcordate  petals,  with  ui  inSexed  point ;  the  fruit  not  bekkad ;  the 
cupel  covered  with  a  double  membraDe;  the  outer  membruie  with 
elevated  keeled  ridgei  hollow  withio,  the  iniier  one  close  to  the  seed ; 
no  vilta.  The  speciee  haTeleevei  three  timea  decompoaed,  the  leaflet! 
pinnatiSd  ;  the  involucrum  wanting ;  the  invDlucela  of  many  tanceolato 
ciliated  leavee,  the  central  ftowen  of  the  umbel  (tuniniferoui ;  the 
petals  white. 

Jf.  odorala,  Sweet  Cicelj,  or  Great  Chnril,  has  the  leavea  downj 
beneath,  the  leaflets  of  tbe  partial  involucres  laDceolate-acuminato. 
This  plant  has  a  ■tem'2  or  3  feet  high,  round,  leafj,  and  hallow.  It 
is  a  native  of  middle  and  south  Europe  and  Asia,  from  Spain  to  Asia 
Minor,  also  of  Germany,  Switzerland,  Austria,  the  south  of  France, 
nnd  the  north  of  Italy.  In  Great  Britain  It  is  found  in  paeturea  and 
billy  districta.  This  plant  was  fonnerly  much  used  in  medicine.  It 
yields  a  volatile  oil,  which  has  b.  pleassat  odour.  The  young  leavea 
and  seeds  were  used  in  salads,  and  tbe  roots  were  boiled  or  eaten  cold, 
or  in  tartA  or  in  a  variety  of  sauces.  In  Germany  the  seeds  were  added 
to  soups,  and  in  tho  north  of  ElngUnd  they  are  employed  for  polishing 
and  perfuming  old  oak  floors  and  furniture.  X.  nUealwn  has  hoary 
leaves,  and  is  a  native  of  Spun.  Both  spedes  may  be  grown  in  any 
common  garden  soil,  and  propagated  by  seeds  or  division  of  the  roots. 

(Babiapton,  Manual  of  BrUidh  Botany  jBuraett,  Ovllinti  of  Botany.) 

MYBSINA'CE*,  Arditiadi,  a  natunU  order  of  Plants.  They  are 
ebiefly  lub-tropical  plant*  of  tbe  Eiogenous  clasa,  so  nearly  the  same 
in  their  fructification  as  the  species  of  Primutaxta  of  nortbem  climates, 
that  scarcely  iiny  valid  mark  of  distinction  can  be  found  between 
them.  The  iadshiscent  fruit  io  Myrtinacta  i»  chiefly  relied  upon  for 
the  means  of  sepUKtiog  Iheni.  The  genenJ  sppe«ra&ce  of  the  two 
orden  is  however  widely  difllerent ;  AwafocMe  ooniiitiii^  of  herbs 
with  no  development  of  woody  matter,  while  Myrtmaeta,  m  all  cam 
yet  obserred,  are  shruba  or  trees.  Haay  of  the  apedea  have  handaoma 
foliage  snd  gaily-coloured  flowen,  on  which  acoooat  they  are  frequently 
met  with  in  ganlens,  but  tbey  are  of  no  impartBnce  for  useful  purpoaee. 
Ardiiia  and  Jacquinia  are  the  two  commonest  genera.  The  ordar 
contains  3D  genera  and  320  apecies. 

MYRTA'CEjE,  Myrtle-Blovni,  are  Polypetalous  Eiogens,  forming 
B  veiy  extensive  and  important  natural  order  of  Plants,  exclusively 
inhabiting  warm  conntriee,  and  in  all  cases  either  shrubs  or  trees,  on 
herbaoeoui  form  of  the  order  being  unknown.  The  most  northern 
station  of  the  apeciea  is  the  south  of  Europe,  where  the  common  Myrtle 
grows  apparently  wild.  pKTHTca.]  If  liia  plant  is  taken  as  the  type 
of  the  order,  it  might  be  said  to  consist  of  aramatic  plants  with 
□ppoaite  leaves,  dotted  with  tracBpainnt  oU-oyets,  beanng  ioosandrous 
mouogynous  polypetoIoUB  flowers,  succeeded  by  an  inferior  succulent 
fruit;  but  this  is  the  ohancter  rather  of  a  section  of  the  order  than  of 
Myrtaeta  eonaidered  aa  a  whole.  In  this  diviuon  are  however  inclndsd 
nearif  all  the  apeoiea  employed  for  the  use  of  man.  Among  the  table- 
fruits  pt  Uie  tropica  are — the  Ouava,  yielded  by  different  apaoiee  of 
Piidintmi   the  BoM-AppIa  and  Jamnisadek    produced  by  Sagtnia 


MalateentU  and  E,  Jambot ;  of  apices,  Clovee  are  the  flower-buila  of 
CaryophyOtu  orcnottau  ;  and  Allspice  is  tbe  dried  berries  of  Btnaiia 
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Amenta  ,■  all  which  are  obtained  from  planta  belon^ng  to  the  M 
aection  as  the  Common  Hyrtle  :  ths  aromatic  fruits  of  that  plant  w 
indeed  used  as  a  spioe  before  Cloves  and  Allspice  became  cc~~ 
[EcDEffu;  PaiDiUH.] 

The  deviations  that  take  place  from  the  typical  atructiiTe  of  the 
order  consist  partly  in  the  fruit  being  dry  and  capsular  instead  of 
fleshy  and  indehiacent,  and  partly  la.  tin  organisatioa  of  the  interior 
of  tbefruit  being  reduoed'to  a  atate  of  great  simplicity;  besidoi  which 
tbe  Inves  are  often  alternate  instead  of  opposite.  Some  of  the  spedaa 
have  no  corolla,  and  there  is  in  many  caaea  a  very  singular  tendency 
to  consolidate  the  floral  organs  of  all  lunds. 

The  species  with  capsular  fruit  are  principally  found  in  Australia, 
where,  in  the  form  of  Sueaiyplut  and  Leptoipermum,  they  constitute 
one  of  the  most  striking  features  of  the  vegetation.  [EDCALYPrua.] 
Theee  plants  abound  In  a  powerful  astringent  secretioD,  chieSy  found 
in  their  bark,  on  which  account  they  are  found  valuable  for  the  tan- 
ner's purpoeaa ;  while  the  aromatic  principle  is  also  abundantly  secreted 
in  other  cases,  as,  for  example,  !n  Aftlaieuca  0<vtputi,  from  which  the 
green  atdmulating  oil  of  the  Cajeput  is  procured.     [HELUJroOA.] 

It  is  more  particularly  among  theae  specin  that  anomalous  con- 
ditiona  of  the  floral  organs  occur.  In  EtKolypttit  there  is  no  corolla, 
and  the  s^ments  of  the  calyx  are  so  completely  united  to  each  other 
aa  to  form  a  Qeahy  cap,  thrown  off  by  the  flowers  when  the  time  arrive* 
for  extricating  the  stamens.  In  Mdaleuca,  Cololhamntu,  and  several 
others,  the  stamens  are  united  to  each  other  by  their  filsmenta,  ao  H 
to  form  ahowy,  petal-like,  fringed  expansione ;  and  in  Eudamia  the 
petals  themselvea  are  united  into  a  cap,  thrown  o?  upon  the  ezpanaian 
of  the  flower. 

The  most  slogular  form  of  Myrtaeta  is  that  which  derives  its  name 
from  an  Austroliaa  plants  called  Cluaiudaiteitan,  in  which  the  interior 
of  the  ovan  contajns  but  one  cell,  irith  from  two  to  five  ovulee  rising 
up  ohliqndy  from  its  base.  These  plants  are  iHi  small  heath-like 
shrubs,  having  in  the  majority  of  oases  the  edge  of  the  petals  prolonged 
into  long  and  delicate  fringes.  Such  plants  are  eitrvmely  abnndant 
on  the  west  coast  of  Australia,  where  they  form  one  of  the  mart 
striking  charoctera  of  the  Flora. 

Piaiica  Qranatiim,  the  Pomegranate-Tree,  is  a  most  anomalous  form 
of  Myrtaceof,  remarkable  for  an  almost  total  abeence  of  transparanl 
dotting,  and  oonsequenUy  of  aromatic  qualitiea  ;  and  having  a  froit 
consisting  of  two  whorls  of  carpels  compacted  together  into  an  inferior 
ovary,  the  Interior  of  which  becomes  dterad  and  distended  so  much 
after  the  flower  has  fkllen  off,  that  the  fruit  is  nothing  but  a  collection 
of  cavities  fliled  with  Beeda,  and  having  no  apparent  relation  to  each 
oUier.     [Pomoi.] 

The  genua  Caryopkylliu  haa  the  following  characters : — Tube  of  the 
calyx  cylindrical ;  limb  4-parted ;  petals  4,  adhering  by  their  end*  in 
~  ~  ~  of  calyptra ;  stamena  diatinct,  arranged  in  i  parcels  in  a  cuad- 
r  fleshy  hoUow  near  tie  teeth  of  the  calyx;  ovary  2-c^ed; 
ibout  20  in  each  cell ;  berry  1-S-celled,  1-3-Meded;  seeds  cylin- 
drical or  half-ovate ;  co^ledons  thick,  fleaby,  convex  externally,  sinuoni 
in  Tarioua  ways  intenuuly. 

C.  omnalKiu,  the  Clove-Tree,  is  a  native  of  tbe  Molucca  Islands.  It 
ia  a  moderatel^-siied  tree,  with  leavea  opposite  and  decussate,  peraiatent, 
somewhat  ennaceons  and  shining,  minutely  punctuated,  about  1  inchea 
long,  ont»-lanoeolate,  more  or  leaa  acute,  quite  entire,  pale  beneath, 
tapering  gradually  at  the  base  into  a  alender  foot-stalk  wMch  is  almost 
Slncheslong.  The  olovssotihe  shops  are  tbedried  compieasadflower- 
buds  of  this  tree. 

MT'RTEA  <Tnrtos),  a  genua  of  MMuna. 

MYRTLE.    [Mtrtos.] 

MYRTLE-BLOOMS.    [Mtbtacea] 

MYRTUS  (MV«),  a  genus  of  ITonta,  the  type  of  the  natural 
order  Mffrtaeta.  It  has  the  calyi-tube  somewhat  globose,  with  the 
limb  6-  or  very  rarely  i-portite ;  the  petals  6,  or  ten  rarely  4 ;  the 
stamena  distinct ;  the  berry  3-  or  3-celJed,  somewhat  globose,  crowned 
with  the  Mgmsnts  of  the  calyx  j  several  seeds  in  each  cell,  or  very 
rarely  solitary;  uniform,  with  a  bony  testa;  the  embryo  curved; 
cotyledons  semi-cylindrical,  very  short,  the  radicle  twice  the  length  of 
the  co^ledons.  Tfas  species  are  shrubs  with  opposite  quite  entire 
pellucid  dotted  leaves ;  peduncles  axillary,  1-  or  rarely  3-Qovrered. 

Jf.  coewiMmw,  Common  Myrtle,  has  sohtory  1-flowered  pedicels  about 
the  length  of  the  leaves,  liearing  2  linear  hracteoles  under  the  flowen; 
the  oal^x  6-oleft ; '  the  leaves  ovate,  lanceolate,  or  acute.  This  beautiful 
plant  IS  a  native  of  the  south  of  Earope ;  it  ia  found  wild  in  Franco 
about  Maieeille,  and  extends  from  that  city  along  the  seo-ooaat  to 
Genoa,  and  throughout  Italy.  In  Uieae  diatricte  it  forms  thickets 
which  sometimes  grow  withm  reach  of  the  spnj  of  the  sea.  This 
plant  has  been  in  all  ages  a  great  favourite  in  Europe.  It  was  called 
by  ths  Oreeks  Miproi.  Mufurlnj  is  the  name  under  which  Hippooralea 
refsis  to  this  plant  ('  Morb.  Hul,'  i.  699.)  Theophrastus  also  nSM 
this  word,  and  Muprini  and  Mvprlt,  in  spmking  of  the  Myrtle.  The 
Romans  knew  this  plant  by  the  name  of  Myrtuo,  (Pliny,  12-lS.) 
This  name  has  been  adopted  in  most  European  languages.  It  is 
Hirto  in  Italian  and  Spanish;  Hyrte  in  German;  Myrter  in  Daaiah j 
Hyrten  in  Swedish ;  Mirte  in  Frnich ;  Hirte  in  Portugusae. 

Tbe  leavsa  of  the  Myrtl^  like  the  whole  order,  contain  a  Tolatile  <dl 
which  poaasaaea  mediciDal  proportie*,  and  they  were  uMd  aa  stimolaiita 
l^theoiKiaatB.  IHMbadiandbsRieaof thiiplaiitabo«oiit)ifnTal*t&» 
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oil,  and  were  used  by  the  RomanB  &b  a  apioe,  and  are  at  thiB  day  in 
TuBcaoy  employed  aa  a  substitute  for  pepper.  The  Tuscans  also 
preparo  a  land  of  wine  firom  the  Myrtle  (»lled  Myrtidanum.  The 
oerries  are  used  at  the  present  day  in  Greece  as  a  remedy  in  the 
diarrhoea  of  little  children.  The  mode  of  administering  them  is  to 
soak  them  in  red  wine.  The  flowers  of  the  Myrtle  have  an  agreeable 
scents  and  when  distilled  Ihey  form  the  perfume  sold  in  Franoe  under 
the  name  of  Eau  d'Ange.  In  addition  to  a  volatile  oil  the  Myrtle 
contains  tannin,  so  that  in  medicine  its  various  parts  have  an  astringent 
action,  and  have  been  used  for  this  purpose.  In  Greece,  Italy,  and 
the  south  of  Franoe,  the  bark  ia  used  for  tanning. 

The  Myrtle  is  only  a  half-hardy  plant  in  this  climate,  although  many 
individuals  have  lived  and  borne  our  winters  for  above.  100  years. 
The  Myrtle  appears  to  have  been  introduced  into  England  in  the  16th 
century.  There  are  at  the  present  time  many  fine  myrtle-trees  in 
Great  Britain  and  Ireland.  At  Cobham  Hall,  in  Kent,  there  are  several 
specimens  80  feet  high.  In  the  Isle  of  Wight  it  forma  the  hedges  of 
many  gardens.  It  cannot  however  be  relied  on,  but  may  be  easily 
cultivated  by  giving  it  protection  during  the  winter.  Several  varieties 
of  the  Myrtua  oommttnit  are  found  in  gardens. 

M.  melanocarpa  ('  D.  C.  Prod.,'  iU.  p.  239).  Fruit  blackish.  This 
variety  of  Myrtle  is  frequent  in  the  south  of  Europe  and  in  gardens, 
where  there  are  varieties  of  it  with  double  flowers  and  variegated 
leaves. 

M.  Icvtcocarpa  ('  D.  C.  Prod.,'  iii.  p.  239).  Fruit  white.  Native  of 
Greece  and  the  Balearic  Isles.  The  fruit  of  this  is  rather  laige,  edible, 
with  a  grateful  taste  and  smelL 

The  above  varieties  are  constant,  but  there  are  others  in  the  garden 
which  are  more  variable,  such  as  the  Gold-Striped  Broad-Leaved 
Myrtle,  Broad-Leaved  Jew's  Myrtle,  Gtold-Striped-Leaved  Orange- 
Myrtle,  Silver^triped  Italian  Myrtle,  Striped  Box-Leaved  Myrtle, 
Silver-Striped  Rosemary-Leaved  Myrtle,  Silver-Striped  Nutmeg  Myrtle, 
Cockscomb  or  Bird's-Nest  Myrtle,  Spotted-Leaved  Myrtle. 

About  40  other  species  of  Myrtle  besides  those  of  the  old  genus 
Myrtua,  now  referred  to  the  genera  Myrcia,  Syzygiwn,  Eugenia,  &a, 
have  been  described.  [Euqbnia.]  None  of  them  yield  products  used 
in  arts  or  medicine,  and  only  a  few  of  them  have  been  cultivated. 

M.  tomentosa  is  a  native  of  Cochin  China.  It  is  a  handsome 
shrub,  and  has  been  found  to  grow  well  against  walls  in  the  south  of 
England. 

M,  numtMilaria  is  a  creeping  species  found  at  the  Straits  of  Magal- 
haens;  and  M,  myrtinoidea,  a  native  of  the  colder  parts  of  Peru,  would 
probably  be  found  to  be  haJf-hardy  in  this  climate. 

(Loudon,  Arboreiwn  Britannicum;  Fraas,  Synopsia  Flora  Claaaicm; 
Burnett,  Outlinea  of  Botany  ;  Lindley,  Flora  Medico.) 

MYRTUS  PIMENTA,  or  EUGENIA  PIMENTA.    [Euqenu.] 

MYSCA  (Turton),  a  genus  of  the  family  Uhionidce. 

MTSCOLUS,  a  genus  of  Plants  belonging  to  tiie  natural  order 
Compoaitca,    The  young  roots  of  M,  ffiepanicw  are  eaten. 

MYSIS.    [Stomapoda.] 

MYSTICETE.    [Cetacea.] 

M  YSTUS,  a  genus  of  Malacopteiygious  Abdominal  Fishes  belonging 
to  the  family  Suuridce.    They  are  found  in  the  waters  of  Guyana. 

MYTELES,  a  genus  of  Malacopterygious  Abdominal  Fishes  belonging 
to  the  family  SalmonidcB,    One  of  the  American  species  is  eatable. 

MYTILACEA.    [Mttilida] 

MYTI'LIDi£,  a  family  of  Lamellibranobiate  Molluaoa,  It  includes 
the  species  referred  by  Linnseus  to  the  ^enus  Mytilua.  This  genus,  as 
it  was  left  by  the  author  in  his  last  edition  of  the  '  Systema  Natures,' 
was  divided  into  three  sections.  The  first, '  Parasitici,  unguibns  affizi,' 
consisted  of  those  species  which  are  affixed  by  unguicular  appendages  to 
OorgofWB  and  other  submarine  bodies,  both  organic  and  inorganic,  such 
as  Mytilua  Oriata  OaUi,  M.  Jlyotia,  and  M.  Frona,  which  have  been  sinee 
restored  to  the  genus  Oatrea.  The  second,  'Pluii  s.  compress!,  ut  plani 
appareant  et  subauriti,'  consisted  of  the  Pearl-Bearing  Muscle  {Matrix 
parlarum)i  under  the  name  of  Mytilua  fMrgarittferua,  now  separated 
genericaliy  under  the  names  of  Mdeagrina  and  Mttrgarita  [Avioula  ; 
Mallsaoui]  ;  and  Mytilua  unguia,  a  species,  if  it  be  one,  not  larger 
than  the  human  naiL  The  third,  '  Ventricosiusculi,'  comprised  not 
only  the  true  MyiUi,  of  which  Mytilua  edulia  (the  Common  Muscle) 
may  be  considered  as  the  type,  but  also  the  M.  liihopkagua,  the 
ModicUx,  the  true  Avicula  (Mytilua  Hirwndo),  and  the  Fresh- Water 
Muscles  (Anodon),  The  generic  definition  of  tlus  heterogeneous 
assemblage  was  Mytilua,  The  animal  an  asddia  (f).  The  ahell 
bivalve,  rough  (rudis),  most  frequently  affixed  by  a  byssus.  The 
hinge  toothless,  marked  (distinctus)  by  an  excavated  longitudinal 
subulate  linOi  Linnseus  placed  this  genus  between  Awmiia  and 
PiMM,    [Malacoloot.] 

Cuvier  makes  the  Mytilac^s  the  second  family  of  his  Testaceous 
Acephalous  Molluscs.  He  characterises  the  family  as  having  the 
mantle  open  in  front,  but  with  a  separate  aperture  for  the  excrements, 
adding  that  all  these  bivalves  have  a  foot  serving  the  purpose  of  creep- 
ing, or  at  least  to  draw  out,  direct^  and  fix  the  byssus.  They  are,  he 
states,  in  conclusion,  known  under  the  genenoname  of  Monies 
(Musdes). 

This  family  Cuvier  subdivides  into— 

L  The  True  or  Marine  Musdes  (Moulea  Propres  ou  Moules  de 
Mer;  MytHm  Linn.) 


In  this  subdivision  are  placed  Mytilua  {M.  edulia  and  its  oongeners) 
Modiola  (Lam.),  and  LitKodomua  (Cuv.). 

IL  The  Anodonts  (Anodoniea,  Brug.),   vulgarly    Pond-Musdes 
(Moules  d'Etang). 

in.  Les  MuUtes  (Univ.,  Brug.)  commonly  called  the  Painten 
Muscles,  including  ffyria  and  Caatalia  (Lamarck). 

IV.  Oardita,    (Brug.) 

V.  Oypricardia.    (Lam.) 

VI.  Les  Coralliophages.    (De  Blainv.) 

Venerieardia  he  considers  as  differing  but  little  from  OardUa,  and 
he  observes  that  both  the  one  and  the  other  approach  CanUum 
in  general  form  and  the  direction  of  the  ribs  (cdtesji  He  states  his 
suspidons  that  this  is  the  place  for  Oraaaatdla, 

Tlus  family  is  placed  by  Cuvier  between  the  Ostrac^s  and  the 
Camac^es. 

The  genus  Pinna  is  placed  by  this  zoologist  between  Avicula  and 
Area, 

Lamarck  characterised  his  Mytilao^  as  having  the  hinge  with  a 
sub-internal  marginal  linear  very  entire  ligament  occupying  a  great 
part  of  the  anterior  border,  and  the  shell  rarely  foliated.  In  this 
family  he  places  the  genera  Modiola^  Mytilua^  and  Ptimo. 

M.  De  Blainville  thus  characterises  the  MytUaeea,  which  he  places 
between  the  Margaritacea  and  the  Arcacea  or  Polyodonta.  The  genua 
Avicula  among  the  Margairitacea  thus  immediately  precedes  the 
MylUacea, 

Mantle  adhering  towards  the  borders,  slit  throughout  its  inferior 
borders,  with  a  distinct  orifice  for  the  anus,  and  an  indication  of  the 
brandiial  orifice  by  the  more  considerable  thickening  of  its  posterior 
borders ;  a  canaliculated  lingmform  foot,  with  a  byssus  badcwards  at 
its  base ;  two  adductor  musdes,  the  anterior  of  which  is  very  small, 
besides  the  two  pair  of  retractor  muscles  of  the  foot 

Shell  regular,  equivalve,  often  furnished  with  an  epidermis^  or  cor- 
neus,  with  a  toothless  hinge,  and  a  linear  dorsal  ligament 

The  genera  placed  in  this  family  by  M.  De  Blainville  are  Mytilua, 
with  its  subdivisions,  and  Pinna, 

M.  Bang  gives  Uie  following  as  the  characters  of  the  fiunily 
Mytilac^ : — 

Animal  having  the  mantle  open  throughout  its  inferior  part,  and 
adhering  towards  the  borders ;  a  separate  aperture  behind  for  the 
excrements,  forming  very  rarely  a  tube ;  the  foot  linguifoim,  osnali- 
culated,  and  furnished  with  a  byssus  behind. 

Shell  rather  delicate,  generally  with  an  epidermis,  or  oomeus, 
equivalve,  but  very  inequilateral ;  the  hinge  toothless ;  the  ligament 
linear;  anterior  muscular  impresdon  very  small;  the  posterior  one 
rather  laige. 

Marine  (the  genus  Mytilua  alone  presents  a  spedes  which  is  said  to 
live  in  fresh  water).    ('  Manuel,'  &a) 

The  genera  arranged  by  M  Rang  under  this  fiimily  are — MyHlua, 
with  its  subdividons,  induding  Modiola,  lAthadomua  (Cuv.),  and 
Pinna, 

Mr.  G.  B.  Sowerby  ('  Gknera'),  after  remarking  that  the  Linnsean 
genua  Mytilua,  on  account  of  its  principal  character  bdng  its  want  of 
hinge  teeth,  consists  of  several  forms  that  are  widdy  distinct  from 
each  other,  and  which  have  well  served  as  the  types  of  sevenl 
Lamarckian  genera,  such  as  Avicula,  Modiola,  Anodcn,  and  others,  in 
connection  with  the  present  genus,  which  deservedly  retains  the  name 
of  Mytilua,  hoih.  on  account  of  its  form  and  the  priority  of  its  claim, 
proceeds  to  observe  that  the  other  genera  which  have  beni  united  with 
it,  but  from  which  it  appears  necessary  to  distinguish  it,  because  of  a 
certain  degree  of  general  resemblance,  are  Modiola  and  JAthodomua: 
from  Anodon  and  Avicula,  together  with  Lamarck's  Mdeagrina,  it  is, 
he  adds,  obviously  distinct;  whilst  one  character — ^namely,  the 
pointed  terminal  umbones — serves  to  distinguish  it  from  Modiola  and 
Lithodamua, 

Mr.  Gamer,  in  his  paper  'On  the  Anatomy  of  the  Lamellibranchiate 
Conchifera'  ('ZooL  Trans.,'  voL  ii),  is  disposed  to  regard  the  dispo- 
dtion  and  form  of  the  branchiss  and  dphons  as  bdng  of  great  use  in 
the  dasdfication  of  those  *ntmft1a ;  and  he  instances  Anomia,  Pecten, 
Area,  Modiola,  Unio,  &a,  as  eadi  having  a  particular  dispodtion  of 
the  branchise,  sac  of  the  mantle,  vdves,  dphons,  &&,  giving  rise  to 
particular  modifications  of  the  course  of  the  aerating  currents  of 
water  to  the  branchiie.  He  observes,  that  in  the  genera,  some  of 
which  are  above  mentioned,  no  complete  divinon  of  the  sac  of  the 
mantle  exists;  while  in  Solen,  HiaUUa,  Pkolaa,  kc,  a  different  dispo- 
dtion takes  place.  With  regard  to  the  excretory  system,  he  found 
the  oviduct  distinct  from  the  sac  in  Modiola,  Mytilua,  Lithodomua,  kc ; 
whilst  in  TdUna,  Oardium,  Mactra,  Pkolaa,  Mya,  and  most  others,  the 
ova  are  discharged  into  the  excretory  oigans.  With  reference  to  the 
reproductive  system,  Mr.  Gamer  remarks  that  the  ovaries  of  the 
Lamellibxanohiate  Oon^tfera  differ  much  in  thdr  situation :  some- 
times they  form  distinct  parts — sometimes  they  are  found  in  the  foot 
— sometimes  they  are  raznified  in  the  mantie— whidi  last  dienpodtion 
is  Present  in  Modiok^  Anomia,  IModomua,  Hiatettai  and  the  Oke. 

The  same  author,  in  his  'Anatomical  Classification  of  the  Lamdli- 
bnnduata,'  thus  arranges  the  genera  Mytilua,  Modiola,  Pinna 
LUhodomue,  and  Unioi — 


ifytihu; — This  genus  ia  almndsnt  on  moat  rocky  couta,  whsra  the 
tpMCB  4n  to  bs  found  moand  b;  their  coaiM  filanieutoni  bjHUS, 
g«a«r*ll7  to  such  rocks  or  other  sabm>rine  bodin  u  s»  exposod  nt 
•otne  periods  of  th»  tide,  where  tides  exist,  and  corered  by  the  m  at 
high  water.  Hr.  Q.  B.  Sowerby  does  oot  thiok  that,  after  btiug  onoe 
■ttaebsd,  they  habitually  disengage  themselvn,  though  it  appaan  to 
him  probable  that,  when  disengaged  by  the  foroe  of  the  sea,  th^  may 
live  for  soma  time  without  being  in  any  manner  affixed. 

M.  Dediayea,  in  the  last  edition  of  Lsmsrck,  thus  deioribea  the 
animal  ^--Oral,  elongated  ;  the  lobea  of  the  mantle  simple  or  fringed, 
united  posteriorly  in  a  single  point  so  ss  to  form  ao  anal  siphon; 
mouth  rather  large,  furnished  with  two  pairs  of  soft  palps,  whloh  are 
pointed  and  fixed  fay  their  summit  only.  Foot  sleDdsr,  cylindraoeous, 
carrying  at  its  base  and  puateriorly  to  it  a  silky  byssus ;  abdomioHl 
mass  moderate,  and  on  each  aide  a  pair  of  brandun  nearly  equal;  two 
adductor  musoles ;  the  one  anterior  and  very  small,  the  oUier  posttitior, 
large,  and  ronnded. 


tbem  II  *ery  superior  to  any  other,  ai  thej  retain  within  the  ihalli  ad 
■'leir  own  juioioees." 

The  distribution  of  this  genus  is  veiy  wide.    Few  rocky  coasts  are 
without  some  of  the  species,  whioh  are  all  UttoraL    They  are  some- 
nes  found  affixed  to  erustaoeans,  shells,  aad  corals. 

*  MylUi,  with  a  smooth  shell. 
XvtUut  edvlit,  the  Common  Salt- Water  Muscle.  This  spedei  is  too 
well  known  to  require  description  ;  the  figures  will  show  the  shape  of 
the  shell,  whioh  Is  strong.  When  freed  from  the  epidermis  and  polished, 
the  undci  surface  of  the  external  part  of  the  shell  is  exposed,  and  is 
*  deep  blue.  In  this  state  it  ia  often  offered  for  sale  at  watering 
IS.    The  inside  of  the  valTtH  is  white  with  a  dark  rim 


GliDil  at  the  bfuus,  msoUe,  oridiiet,  Ac  of  JTyiifiu  idulii.  Garner. 
A,  Tlgbt  lobe  of  the  mantle;  D,  rectam  ;  a.bruchiBi  H.Ioot;  J.  p«l 
■nsscla ;  L,  laperiol  tntM  ;  O,  heart ;  F,  Teotrlcle  ;  Q,  aorlolB  \  X,  pti 
dinm ;  i,  Untaelu ;  d,  bjina ;  e,  glud  of  the  bTnca ;  e,  ntnctllo  mow 
the  (WI 1  h,  TslTca  of  tht  manUe ;  i,  oTldnet ;  i,  oriHee  of  Die  eiontorr  organ  ) 
k,  intnaal  ditto. 

The  species  are  numerous,  and  most  of  them  are  used  as  food  ;  but 
they  should  be  eaten  with  caution,  for  serious  illness  and  even  death 
have  ensued  from  a  meal  made  on  some  of  thsm.  The  byssos,  or  beard, 
OS  it  is  popularly  called,  should  be  carefully  cleared  away,  and  they 
should  be  particularly  avoided  when  cholera  is  about,  or  even  when 
diarrhcea  is  prevalent. 

Captain  F.  P.  King,  B.N.  (' Voyages  of  the  Adventure  and  Beagle,' 
voL  L),  mentions  the  Chore  (Sffiiliu  Ciorm  of  Molina)  as  among  those 
ihell-flih  of  the  island  cf  Cliil6e  which  are  more  particularly  deserving 
King  says,  "  Holloa 
not  at  all  different 
r  eight  inches  long. 
The  flah  is  as  large  as  a  gooee's  egg,  and  of  a  very  rich  flavour;  there 
are  two  kinds,  one  of  a  dark-brown  and  the  other  of  a  yellow  oaloor; 
but  the  last  is  most  esteemed.  There  is  also  another  sort,  much  larger 
than  the  Choro,  yet  equally  delicate  and  good,  the  fish  of  whioh  ia 
large  as  a  swan's  egg:  it  is  oaUed  Cholgus;  but  as  the  shells  seem 
be  of  the  same  spactes,  I  think  the  distinction  can  only  be  owing 
siie.  In  Febres's  '  Diotionary  of  the  Chileno  Language,'  the  word 
Cholchua  ia  r«nder«d  into  Spanish  by  '  Casoaiade  Cnoros  Naiuoa,'  or 
•  SheU  of  tiie  White  Hoaole.'  Chothua,orCholgua  (the  letters  7  and 
k  are  iodisoriminatdynsed),  must  be  a  corruption ;  br  it  is  now  osad 
in  Childe  to  distinguish  the  large  from  the  suudl  choroa.  The  manner 
in  which  the  natiteB  of  these  islands,  both  Indians  and  dsacandanls  of 
foreigners,  cook  shell-fish  is  very  limiUr  to  that  used  for  baking  in  tiie 
South  3ea  IsLands  and  on  some  parts  of  the  coast  of  New  Holland. 
A  bole  is  dug  in  the  ground,  in  which  large  smooth  stones  are  lud, 
and  upon  them  a  fire  is  kindled.  When  they  are  sufficiently  healed 
the  aann  are  cleared  away,  and  shell-&ih  are  heaped  upon  tiie  Btonee, 
and  oovered  first  with  leaves  or  straw  and  then  with  earth.  The  fish 
ttiO)  baked  are  exceedingly  tender  and  good ;  and  this  mode  of  oooking 


The  Common  Edible  Husela  is  found  In  extensiva  beds  below  low- 
water  mark,  and  also  at  a  greater  depth.  Rocks  and  stones  between 
high-water  and  low-watw  marks  are  uso  oovered  with  them.  We  onoe 
saw  a  lobster,  which  is  now,  we  believe,  in  one  of  our  museums,  with 
its  shell  ooated  with  them.  The  spedes  is  used  largely  as  an  article 
of  food,  and  IB  considered  rich  and  sapid  by  many;  bnt  it  entirely 
dissgrees  ¥rith  some  conatitutionB,  and,  besides  other  derangements, 
has  been  known  to  cause  blotches,  swellings,  tc  Some  cases  are 
rsoorded  where  these  and  other  affections  have  been  produDed  by 
eating  theee  muBcIea,  whilst  some  who  have  partaken  from  the  nme 
dish  have  escaped  all  evil  consequences.  These  derangements  have 
been  attributed  by  some  to  the  byssus,  by  others  to  the  Pea-Crab 
[PcraOTBXIinDai],  a  little  cmstaoean  whioh  shelters  itielf.  especially  at 
partiontar  seaaons,  in  the  shell  of  the  muscle,  aud  by  oUiers  again  to 
the  muscle  itself  being  in  an  unwholesome  state  or  out  of  season. 
Thera  can  be  little  doubt  that  the  muscle,  like  the  oyeter.  and  indeed 
like  most  other  sdlble  aDimali,  is  comparatively  unfit  fur  tbe  food  oF 
man  at  certain  periods;  but  that  the  Pea-Urab  baa  anything  to  do 
per  se  with  the  poisonous  qualities  of  these  eaculenti  is  denied  by 
all  who  have  written  on  the  subject  When  any  symptoms  of  dorxnge- 
ment  occur  after  eating  muscles  an  emetic  should  be  taken  and  alter- 
wards  a  does  of  oaator-oiL  Cases  of  this  kind  are  however  rare. 
Pennant  remaps,  that  for  one  who  is  affected  by  eating  muscles  a 
hundred  remain  uninjured. 

Ho  anatomical  inveatjgation  into  the  condition  pf  such  spMimens 
t_-__!_.._    —   .1      .    .  an,]j^  Qf  th^  « 


Shrll  or  Jfylilu  «fi 
■Its  eloaed,  with  hjtmt ;  ft,  CUernil  *lc' 
rw,  iliowliif  the  moKuUi  ImprHfllDni, 


B  of  the  TilTM ;  «,  inter. 


nToJed  the  oan»  of  the  dirorder;  but  m  iiwh  (»nMlti«f  reault 
moatly  In  Bammer,  it  is  prolwlile  tbat  soma  catuTBt  change  b  takiDB 
place  in  the  aninud,  which  rendeni  it  at  that  Huon  unfit  for  food.  It 
would  therefoi^  be  prudent  to  use  it  only  in  the  winter  months.  The 
idea  tbat  it  is  owing  to  the  fiih  having  abaorhed  capper  ii  quite 
unfouniisd.  The  application  of  heat  in  cooking  doea  not  deitroj  the 
noiioni  propertj,  u  it  doea  that  of  many  vegetable  poiaona,  for  thoM 
which  are  dreusd  are  a*  hurtful  H  thow  eaten  raw.  Nrither  do«t 
decay  weni  to  be  the  aonraa  of  the  deleterioui  principle,  linoa  bad 
affects  follow  the  UH  of  tho«  which  are  qnite  frcah ;  nor  doei  decay 
decompow  the  poison,  thougb  moat  animal  poiaona  are  deatroyad  by 
putrebction,  for  fatal  caaea  have  anaued  from  the  eating  of  deoajlDg 
miucles.  The  conseqaencea  have  bean  imputed  to  idioaynoraay  in 
tboge  who  eat  the  oiuicIh;  but  thia  ia obvionaly  inadequate  u>  ezplun 
the  nircunigtanoed,  since  in  most  of  the  inatanoaa  every  peraon  (amonnt- 
iug  in  one  esse  to  thirty  individuali)  who  taated  them  aoSered ;  and 
ev«n  cata  and  dogs,  as  well  aa  homan  beings,  died  from  eating  tham. 
The  morbid  aympt«ms  vary,  and  in  lome  of  the  oaaea  an  oonneoted 
with  inflammatjou  of  the  atomach  and  inteatinea.  "  Two  affeotiona  of 
ihia  Idnd  have  been  noticed ;  one  ia  an  eruptive  diaeaaa,  reaembling 
nettleraab,  and  aooompanied  with  violent  aathma ;  the  other  a  ooma- 
'  tcae,  or  peralytio  diaorder,  of  a  very  peculiar  deacriptiim.  The 
aymptoma  liave  usually  oommenced  between  one  and  two  boon  alter 
eating,  and  npidlj  attained  their  greateat  intenaity.  The  fliit 
aynj^ma  were  like  those  of  violent  oatarrti,  swelling  and  it<iiing  of' 
the  ejalida,  and  generally  nettle-raah  followed;  and  the  en^itioD 
afterwarda  gave  pUoe  to  symptoms  of  the  moat  urgent  asthma.  The 
Bwellingia  not  alTays  oonfined  to  the  eyelida,  but  haa  uiually  extended 
over  tiia  whole  fiioe.  In  Bcveral  cases  the  eruption  waa  praoedsd  by 
aftiun^  lividi^  of  tlia  Itoe,  Inaanaihitily,  and  oonvnldve 


UTTILtDA  lam 

of  the  extremities;  in  others  nausea  and  vomiting,  followed  by  heat 
and  couattiotion  of  the  mouth  and  throat;  diCGoulty  ol  swallowing 
and  apeaking freely;  numbness  about  the  mouth,  gradually  extending 
to  the  arma,  with  great  debility  of  the  limbs."  The  abdomen  is  often 
affected  wiUi  pain,  increased  on  pressure ;  the  functiotia  of  the  kidne^i 
diatnrt>ed,  but  generally  inoreaaed ;  the  bowela  aomelimea  obatinatelj 
oODadpated.  Bpilepldo  symptoms,  or  delirium,  conmlaiaai,  and  coma, 
batve  appeand  in  the  greater  number  of  fatal  eaaea,  rather  than  inflam- 

Emetics,  auch  aa  aulphate  of  due,  which  acta  quickly,  bare  been  oT 
aerrioe  ;  but  ether  aeems  the  moat  efiectual  means  of  relieving  tlie 
difficulty  of  breathing  and  the  other  nervoua  aymptoms. 

Farticulat  localities  are  celebrated  as  producing  thii  mtude  in  pe^ 
faction.  "  Ne  fraudeotur  gloriil  sua  littora,"  eiclaima  Pennant 
"  I  must  in  juatice  to  Lanoashira  add,  that  the  finest  moa^  an 
thoaa  called  Hambleton  Hookers,  from  a  village  in  that  ooob^. 
They  are  taken  out  of  the  aea  and  placed  in  tbe  river  Weir,  within 
reach  of  the  tide,  where  th^  grow  very  fat  and  delidoua."  In  '  The 
Forme  of  Cury'  (1360)  is  a  receipt  for  di«aeing  '  Muakels  in  foewet,' 
and  also  one  for  ■"^^■""g  '  Cawdel  of  Uuakela.' 

Small  or  seed  pearU  frequently  ooour  in  thia  apedaa,  and  aome  yesn 
ago  these  were  employed  for  mediraJ  puipoeea. 

**  Mgtili  with  the  shell  atriated  longitudinally. 

3f.  Magdlanicat.  Shell  oblong ;  whitish  below,  purple  violet  abova^ 
with  long  thick  uadulated  furrows ;  the  umbonea  acute,  and  not  mudi 
curved.     Length  vaiying,  generally  from  4  to  5  inches. 

It  ia  found  in  the  Straits  of  Hagalhaeus,  Childe^  Ac 

The  fieah  is  well-Savoured  and  nutiitiooa.  The  ahalla  of  old  indi- 
vidnala,  when  poliafaed,  are  brilliant,  with  a  naoreoua  deep  purple 
tinged  with  violet 


Itui 

if  the  Wager.     "  Having  thus  established,"  a^s  that  officer,  " 

aort  of  setUement,  we  had  the  more  leisure  to  look  about  ue,  and  to 
make  our  reaearchee  with  greater  aoouracy  than  we  bad  beforf,  after 
auoh  suppliea  as  the  moat  desolate  coasts  are  seldom  unfurnished  with. 
Accordingly  we  soon  provided  ourwlvea  with  Bome  seat-fowl,  and  found 
limpela,  mnaclea,  and  other  ahell-fish  in  tolerable  abundance ;  bnt  this 
rummaging  of  the  shore  waa  now  become  eitnmely  irksome  to  those 
who  had  any  feeling,  by  the  bodies  of  our  drowned  people  thrown 
among  the  rooka,  aome  of  which  were  hideous  spectadfa,  from  the 
igled  ooudition  they  ware  in  by  the  violent  surf  that  drove  in  upon 
coast  Theaa  horrora  were  overcome  by  the  distresses  of  our 
people,  who  wsre  even  glad  of  the  occaaian  of  killing  the  gsllinaao 
(the  carrion  crow  of  that  country)  while  preying  on  these  rarnaiiai  s,  in 
Older  to  make  a  meal  of  them." 

Here  may  be  introduced  the  Jf)rMIiu  jaoIyaurfiJtM  of  lUIaa,  QmaUo, 
and  othen,  thus  cbaraeteriaed  aa  a  genua  by  Dr.  Tanbeneden,  under 
■"-.e  name  of 

Drtittma. — Uantle  entirely  abut,  prsaenUng  three  ^wrtnrea,  on«  of 
whioh  ia  furnished  with  a  atpbon.  Anterior  extremity  of  the  body 
bifurcated  and  lodging  in  the  middle  of  the  divaden  the  bannose 
anterior  mnsola.  Abdomen  depreeaed ;  axtoemitiea  of  the  btaneUn 
floating  In  their  posterior  half, 

The  shell  is  regular,  equivalve,  inequilateral,  umbo  with  a  septutn 

.  ita  interior.  Three  muscular  impreaaiana,  tike  middle  one  unique 
and  linear. 

Dr.  Tanbeneden  thinka  that  the  oigao  of  the  bnaos,  wfaidi  he 
deaignatea, after Poli,by the m         '"  .   •■      ( 


IB  bnaos 
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taken  far  the  foot  Tha  tnia  foot,  he  obntrea,  coiukta  of  >  mnieukf 
tniiic  nore  or  leu  thiok,  whteh  oovera  the  abdomea  of  tha  uumol, 
tiai  aarraa  it  u  an  organ  of  progrenion ;  whilat  the  organ,  which 
alwaja  aooompania*  the  byMui,  pooeaeea  no  ehancter  in  common  with 
the  foot  ezoapt  ita  mobilitj,  Initsad  of  ooTeriug  the  abdomen  aa  a 
tiiiuoiilar  tnnio,  it  forfoa  a  part  of  the  retractor  muiole,  from  whioh  it 
cannot  be  aeparaCed.  At  tha  boae  of  this  organ,  with  which,  whan  the 
bynoa  ia  torn  away,  tbe  animal  H«mB  to  expiate  the  bodiea  in  ita 
UeiRhbourhood,  ia  the  thaath  in  which  the  bjasua  is  lodged. 

The  mantle  entirely  euvelopa  the  animal,  and  fonni  three  apertnrea, 
one  of  which  aerraa  for  thepawage  of  tbebfaaua  and  the  'languatte;' 
tha  lecond  terminatea  the  animal  in  the  liphou  ;  tha  third  ia  placed 
on  the  baok,  and  givea  paaaage  to  the  ezoremanU.  Tbe  aperture  of 
the  aipfaon  ia  elongated  man;  linea  in  reapiration,  and  can  be  bent  in 
different  direotiona. 

D.  potynorpka.  Thii  appean  to  be  the  3t]/tiiai  Wotga,  Chamn. ; 
M.  Chemmiliii,  T4r. ;  M.  Bagenii,  De  Baer ;  M.  limaliu  WaaJrdenburg, 
Kod  Jf.  Area,  Eicki. 

It  inhabits  aeas,  lakes,  riiera,  aod  manhea ;  all  theae  coDditJoaa 
■eem  favourable  to  it.  Dr.  VanbeaedaD  girea  the  fallowiDg  locahties  ■.~- 
tbe  Caapian  Sea,  tbe  Black  Sea,  aad  the  Baltic,  tbaDnnube,  tbe  Volga, 
and  tbe  Khioe,  where  tbaj  are  found  in  ooniiderable  quantitiea ;  tile 
marabea  of  Srrmia  (the  Palatinate),  the  Canal  Quillaume  (Betgium), 
tbe  lakea  of  Harlara  (Holland),  the  Lea  (our  river  L«a,  ws  luppoae,  ia 
meant),  tbe  Doki  [the  Commercial  Docka,  London,  probabl;}  and  the 
neighbourhooi)  of  Edinburgh  (Union  Canal) ;  ao  thatthia  form  eitenda 
nearly  over  the  whole  aurfaca  of  Europe  from  43°  to  £6°  N.  lat; 
Turkey,  Auatria,  Busaia,  Qennan;,  Belgium,  Holland,  and  England. 
(Vanbeneden.) 


DriiitHia  polgmtrphn. 


1,  Aakualof  aalDraliiae,  ihowing  I 
rarreiponda  with  th«  aaoi  opeq  ^  vlei 
lior  row  of  paplllB ;  e,  anal  aMttute 

1,  TitwoCtlieTwitraliit 

3,  Animal  in  tbe  ItR  nl' 


UiD  ilphOD ;  t,  UiD  an 
iniro  1  ^  the  I 


!h  glre.  i. 


low  of  papillB  I 
ta  ]Q  litn  I  e.  the 


Df  Ttlie. 

Hr.  J.  D.  C.  Sowerby  appeari  to  haTO  been  the  first  who  notioed 
their  introduction  into  the  Commercial  Docka  in  the  Tluunaa,  to 
which  place  be  ia  of  opinion  that  thay  had  been  probably  brought  in 

The  speoiaB  are  found  at  the  bottom  of  tha  water  in  beds,  like  tha 
marine  Jf  jrftJi,  agglomerated  in  bunchea  by  means  of  tbeir  byaaua. 
They  attach  tbemHlvea  to  stones,  to  piles,  to  other  shellB  ( Unia  and 
jtnodim),  and  all  tho  bodies  which  are  in  their  neighboorbood.  Dr. 
Vanbonedsn  reauuks,  in  continuation,  that  they  prolrably  often  adhere 


nym-TT**'  IM. 

to  tha  kaela  of  boats,  and  that  it  ia  perhaps  by  such  toeana  that  they 
an  diaperaed  over  sticb  a  considerable  eiteat 

ModiaUi  (Lamarck).—]!.  Rang  makea  Stodiala  the  third  group  ot 
the  gcnoi  Mytiliu,  H,  Deabajen,  in  his  inquiry  wbetber  this  genua 
ought  to  be  preserred,  obsemi  tbat  the  Mylili  *bA  Modiola  much 
resemble  each  other,  sa  all  admit,  but  tbey  offer  some  difference,  the 
importance  of  which  be  prooeeda  to  teat  Of  the  Animal  he  saya 
nothing,  their  analogy  being  ao  perfect,  and  ^  tbeir  cbaraotera,  in- 
ternal aa  well  as  eitemal,  being  so  similar  that  it  is  impoasible  to 
diatinguisb  them.  Tha  habit  which  certain  speciea  haie  of  living  in 
the  atones  which  thay  pierce  has  not  changed  their  orgaiiiBaUcii ;  and 
of  tha  jiutice  of  tbia  remark  thoae  intereated  in  the  subject  may,  he 
states,  assure  themselves  by  a  ccmpariaon  of  the  animals  themaelTei, 
which  are  abundantly  apread  abroad  in  all  aeaa.  It  ia  a  received 
principle  among  all  zoologists,  be  continues,  that  animals  bating  the 
same  oigaDisation  oughtto  makea  part  of  the  same  genus;  but  aa  there 
are  peiaona  who  attach  considerable  importance  to  certain  obaraotera 
in  the  ahalK  it  ia  right  to  reduce  it  to  its  juat  value.  The  Modiala 
diSer  from  the  MytUi  in  not  having  pointed  and  terminal  umbones. 
On  aaaembling  a  great  number  of  living  and  foesil  Bpeeies  of  both 
genera,  some  will  be  observed  whose  umboncs,  ucarly  terminal,  are 
orerpaeaed  by  a  small  very  short  border;  otbera  in  which  this  border 
is  a  litUe  mare  extcniied  ;  and  ao  one  pasaea  by  inseuaible  degrees  from 
tha  Mylili  to  the  Modioia  without  the  possibility  of  determining  the 
poiat  where  one  genus  ends  and  the  other  begins.  If  the  same  com- 
parison ia  continued  between  tha  Modioke  and  thBLiOadomi  the  lame 
pasasgs  may  be  observed,  and  tbeu,  concludea  M.  Deahayea,  the 
obaener  will  be  canviaced,  as  we  are,  of  the  inutility  of  these  genera. 

H.  Bang  separates  tbe  group  of  Mj/IUi,  coiudating 
genu*  Modiola,  into  two  subdiviuona. 

*  Shell  aulcated  longitudinally. 


a.  Shell  oIOKil,  with  biuiu ;  h,  auMie  tiew  of  valve  (  t,  Iniids  *i(w  of  Talve. 
"  Shell  not  anlcaled  lougitudinally. 
M.  SiliaUa  (including,  according  to  M.  Deahayea,  M.  einnamantea). 
Shell  maroon-brown  or  whitiah ;  epidermis  deep  marcon-brown. 

Lamarck  gives  tha  seas  of   the  Mauritius  aa  the  habitat  of  il. 
ctnnotnomca,  and  tbe  seas  of  AiiatnUia  as  that  of  J/.  SUiciJa. 


U^iaUk  auiimia. 

ZalAodoMW  (Cuv.). — Animal  oblong,  very  much  elongated,  thick, 
having  tha  mantle  prolonged  and  fringed  posteriorly ;  anal  apartura 
masiaJ;  monthfurniahed  with  very  small  triangular  appeodagea;  foot 
linguifonn,  canalioulsted.  but  little  developed,  and  carrying  a  bynul 
at  Its  bate  in  tbe  early  atagea  of  tha  animal's  life. 

Shell  delicate,    covered  witli    an    epidermia,    oblong,  ' 
elonlatad.  mboylindrical,  rounded  antraiorly,  not  gaping; 

distinct;  binge  toothleaa;  ligament  linear,  for  the  m 


ided  antraiorly,  not  gaping;  umbo  aub* 
^  Teiy  distinct;  binge  toothleaa;  ligament  linear,  for  th~      "^ 
part  internal,  inserted  in  a  narrow  and  elongated  fuirow;  a 
muscular  impreaaien  of  considerable  aiica, 

L.  Daetyba  {Modiola  lithopkaga.  Lam. ;  llytHttt  U&aplu^pu,  LiniL). 

In  the  early  atagea  of  life  tbe  Liihodotii  suspend  tbemselvee  ia  rodu 
and  madreporea  by  means  of  tbeir  bjsaus;  but  they  soon  pierce  those 
bodies  in  order  to  introduce  tbemaelvea,  and  thus  farm  cavities  which 
they  ean  never  leave,  in  oonasqnence  of  their  Increaaing  volume  aa 
they  advance  in  agev  Tbe  byaaua  then  becomea  useless,  and  is  no 
longer  naoifosled.    These  ahcUs,  Bays  U.  BaoR,  are  very  cummou  in 


la  lladitanuaMi  and  at  Ui«  AoUllta,  whera  they  an  fauDd  In  ttmu 
id  manaa  of  madiapora,  aad  aomBtiDiia,  but  mnoh  mot*  walj,  i 
ma  thick  ihelli. 


VYTnSDM.  I'M* 

dinda  itaaU  into  Uauam,  and  thu  it  i«p....Ldu*  that  of  tha 

Tha  apatiea  ara  genenlly  found  in  daap  watar,  bnt  thej  hare  bcoi 
takan  at  daptlu  rangiDg  from  tha  maittaa  to  aerantaen  fatooma ;  RHat 
traqnantlj  on  andy  bottonu,  vbere  the;  wera  moored  by  tliair  byaiu, 
and  at  DO  gnat  diatanoa  ftom  the  aliora.  It  ia  uid  that  tha  animal 
(OmaUmaa  fixaa  itaalf  by  the  aid  of  ita  byuoa,  and  aomatimaa  ramoraa 
ita^  by  tha  aid  of  ila  foot  Small  enutacaaoi,  both  braohynroua  and 
maoniroiu,  an  aomatimaa  found  in  thair  ihella.  Spaeiea  oconr  nearlT 
in  all  taaa.  Uoat  of  tbam  an  mulioatsd  whan  young  with  vaolud 
or  inbtabular  ipince;  but  aa  thay  inonaaa  in  aga  Uiaaa  an  won 
doiini,aadatLuttalm(uteDtinlydiHippeai.  Wa  ban  had  individnala 
of  the  graat  Haditemnean  Pima  bafora  na,  gimduiJl;  inoraaaiag  from 
■  vei7  email  aiie  to  uaaily  t<ro  foot  in  length.  When  apadmana  taken 
at  wide  intarrala  wen  oompand,  tha  differenoe  wai  ao  neat  that  thay 
might  eaaily  have  paased  aa  dirtinot  epaciaa,  aa  indeed  tiiay  bara  bean 
deacribed  by  some  autbaia.  We  bate  aeen  man;  pearla  froia  ihia 
Pinna  not  ill-formed  and  of  an  amber  colour,  but  none  ot  any 
DOQudorable  nar. 

P.  NaiMuM  may  be  takan  aa  an  example  of  the  gsnuL  About  iO 
recent  and  50  fouil  apecia  of  tb  ts  genus  baTe  been  dncribad. 


Thia  ipedai  ia  highly  nutritioua  and  well  flavcond.  Impriaoned 
aa  the  animal  ia  in  the  atone  or  nwdrepoia,  fnquantl;  with  a  veij 
small  opening  communicating  wiUi  the  lea,  it  muat  obtain  a  plantifbl 
anpply  of  food,  probably  by  meana  of  the  oumnta  produced  by  the 
animu,  for  the  abelli  are  ilwayi  full  and  the  animal  plump.     A.  staw 


of  U 


le  lAthodiMi  is  desoribed  by  those  who  hare  partaken  of  it  ■ 

With  regard  to  tha  power  of  piaraing  rooks,  atooea,  wood,  Ik.,  poa- 
aessad  b;  LameUibiaDchiate  animals,  Hr.  Qaruer,  in  a  paper  in  the 
'  Philoa(^iliic*l  Tianaactioiks,'  obMrrea  that  auoh  pierdng  ouinot  in 
aTory  caia  take  place  by  tha  mechanical  action  of  the  T^vea,  and  be 
inatuoes  thou  of  lAlhodommt  aa  not  at  all  adapted  for  auoh  mn  action. 
Ha  alao  deniea  the  poasibility  of  the  perfontjon  being  cauaed  by  a 
aolrant  fluid  aeonted  b;  the  animaL    [LiraoPHiaDH  j 

pinna  (linn.) — Animal  elongated,  rather  tbiok,  ■□bbnaiigiilar ,-  lobaa 
of  the  mantle  united  on  the  doiaal  border,  aeparatod  throoghoat  the 
reat  of  tlieir  extent,  ordinarily  ciliated  on  the  edgei;  foot  ileuder, 
conic,  Tarmiform,  carrying  at  ita  base  a  silky  bjssu*  ;  month  between 
two  Upa,  foliaoeoua  wiUiin,  rery  muoh  elongated,  and  terminated  by 
two  pain  of  short  palps,  tba  two  pUpa  of  one  ude  aoldand  oearl; 
thrODghoDt  tlteir  length ;  two  adductor  muaclea,  the  anna  terminating 
bahindtha  poiteiior  one.    (Deahayea.) 

Shall  fibrous,  horny,  rather  delioata,  fragile,  oompreaaed,  tegular, 
eqninlTe,  longitudinal,  triangular,  pointed  aoteriotly,  rounded  or 
truncated  poetariorly  ;  anterior  umbo  but  little  diatinot ;  hinge  linear, 
■triate,  toothleH ;  Ugamant  marginal,  a  great  portion  of  it  internal, 
very  narrow  and  compact,  occupying  mon  than  the  antarior  half  of 
the  dorsal  border  of  the  shell,  in  ■  narrow  and  elongated  gutter; 
anterior  musonlar  impreeuon  very  email  and  entirely  m  the  angle, 
posterior  mnscalar  impteanon  rery  large.    (Bang,) 

Poll  haa  giien  beautiful  figures  of  the  animal,  whioh  ha  coUa 
(7Ainirra,  and  moat  elabonta  details  of  its  anatomy;  and  to  his  gnat 
work  we  refer  the  reader.  Then  ara  no  projecting  eiphoos,  and  the 
conia  tongue-like  foot  is  employed  by  the  animal  to  Gi  itself  by  tha, 
byaaus,  which  is  not  scanty  and  coarse,  like  that  of  the  MgtUi,  but 
long,  6aB,  lustrous,  and  abundant ;  so  that,  though  it  takes  no  dye,  it 
is  emplo^  in  manufactures  in  Italy.  [Biasus ;  CoitCBinHa.]  The 
Junius  approiimale  more  especially  to  the  Mftili,  bnt  the  dtsll  of 
the  former,  with  ila  straight  nmbones  and  its  gaping  opposite  extre- 
mis, strongly  dislingnishas  them.    Then  is  a  tendency  in  their  abell 


V,  one-flfth  dsIdtsI  aij 


i,  fall.frewn,  Indde  Til 


Fotiil  MyiUidiB. 

Mylihu.—'iti,  Q.  B.Sowerby  ('Genera')  states  that  tlia  fossil  spades 
with  which  he  is  aoquainted  an  not  numerous ;  they  occur  however, 
ha  obeerrea,  in  some  of  the  beda  below  tha  chalk  aa  well  as  in  most 
of  those  above  it,  but  particularly  in  tha  crag. 

M.Deehayes,  in  his  Tables  (1S33), makes  thenumberoF  fossil  spedra 
(tertiary)  IS.  M.  CAcmntCrii  and  M.  edtUit  be  atatea  to  be  both  living 
andfoasil  (tertianr).  Id  the  lastedition  of  Lamarck  (1836),he  nmoib 
that  Broochi  mentions  a  fossil  shell  to  which  the  latter  gives  the  nsme 
of  M.  edulu ;  but  H.  Deafanes  does  not  believe  that  this  fossil  is 
the  analogue  of  M.  ethilu,  Linn.,  but  of  another  edible  spedss  very 
common  in  the  Hediterranean.  Of  fossil  speoies  ha  admtta  E>  only  in 
that  work.  Dr.  Hantell  notioes  a  spades  in UiadifiTbatween  Brighton 
and  Bottingdean  (dilnviuin);  and  another,  M.  lametalaiui,  in  the 
"'     '"  '.    ProfesaorPbilUpa  notea  a  if.  wwdu  from  the  inferior 
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oolite  Is  hii  U*t  oT  oigtnle  mnuni  of  the  Torkibira  coast  Dr. 
t^llon,  in  Ug  '  STrtematia  and  Stntigiaphioal  Lilt  of  Fosula '  (itrata 
IwIdw  tha  obalk),  ennnMntM  th*  foUowina  ipaoiea  -.—It.  tdaUtiliu, 
M.  tiMfswioiiIru,  JT.  lancNiIanu,  if-  XyeUii,  If.  pnEftm^of,  K.  InOau, 
ud  u  mdetenniDvd  ipedM.  Woodmrd  giTn  80  fownl  ipadM, 
priikoipaUj  from  the  Pgrmian  badi. 

i)r«>N«»&— FoMil  in  tlia  modeni  Cida^re  of  Aratapak  and  Tnnifl- 
Ttnia,  in  IConma,  aod  tha  mnroni  of  Vienna.  (Tanbeneden,)  About 
10  foidl  ipcaei  have  bean  deaoribed. 

Han  we  duj  perhap*  place  JfytilM  fininli.  The  leptnin  oomea 
Ter;  near  to  that  of  Drnuaia. 


•f> 


many.  H.  Dethayei,  in  hia  '  Tablea,  matea  uie  numDar  oi  loaiu 
ipacfce  (tertiarj)  31 ;  and  M.  harbatu^  if.  difcTQiaiu,  and  U.  litkophoga 
iliaedanmt),  both  living  ud  fonil  (larUatj).  In  the  laat  edition  of 
Lunar^  die  iramber  giTan  is  20.  'Woodward  gna  130  ai  tha 
nnmbar  of  foaril  ipedea  now  known.  They  are  found  &am  tha 
Silurian  ajalem  urnrardi. 

fttkMtoBHiib— H.  Deahajaa  doa*  not  mention  thia  genua  In  hia 
'  TaUea,'  and  appaan  to  plaoe  it  under  Modtola,  a  poaitiaD  whioh  it 
ooeuplea  in  Lamanik'a  work.  H.  Deahajaa  leoordi  Jf  niiola  HOopluiga 
(Tar.)— XtModMMt  lilli«pluigt»-*»  foaail  at  rarii.     Mr.  Lonadale 


_ .  . .      a  jAihadnuit  in  tha  inferior  Oolite,  and  aoothai  in  the  Caml 
B*g,    Dr.  Fitton  reooida  a  new  ipedea  and  anothai  apedei^  both 
itoelgaa,  in  the  Portland  Stone. 

Pima. — The  mimbar  of  foaail  ipeciaa  ia  about  50.  The;  are 
ehiefl;  from  the  Devonian  Bedi,  and  found  in  Europe,  Amerioa,  and 
Sonthern  India. 

MYTILU8.    [MmwD*] 

UTXl'NK,  a  ganuB  of  CMilaginoua  Fiahaa,  of  the  order  Ogclotloni. 
It  ii  iTaonjmoiu  with  the  OutroAnmcAu  of  Bloch.  The  jtfyzine 
glutmota,  or  Olutinona  Hag,  ia  the  type.  Thia  curious  animal  ia 
ihaped  like  an  eel,  and  tQeaaura  when  full  grown  about  one  foot  and 
a  half.  The  head  ia  Kanel;  diatiDguiahabla  from  the  bod;,  and  ia 
□bliqdsl;  trunoatad  in  fronts  tenninating  in  a  large  round  mouth,  the 
frame-work  of  whioh  ia  a  membnnQiia  maiiltar;  ring,  fumiahed  above 
with  a  lingle  tooth.  The  tongue  ia  fumialied  on  each  end  with  two 
rowa  of  atrong  teeth.  Eight  Slamenta  aurroond  the  mouth.  In  the 
middle  of  ita  luperior  maigin  (here  i<  a  aingle  round  apiracle.  It  haa 
no  eyes.  The  bnnchial  openiDsi  are  two,  and  are  eetunated  at  about 
onfr-fourth  tha  leiifi:th  of  the  body,  below  tha  nieaJBl  line.  The  akin  ia 
naked,  and  vet;  i^my.  Along  each  aide  of  llie  belly  there  ie  a  row 
of  poree,  which  fumiih  the  mncoua  aecietion.  An  obaoure  fin  nuia 
along  the  hinder  portion  of  tlie  back,  ia  continued  round  the  com' 
preaaed  tail,  and  beneath  the  anal  aliening,  which  is  placed  near  tha 
taiL  It  ia  of  a  daric  bluiah-browu  colour  above  and  whitiab  beneath. 
Ths  H.  ghiiiiuita  ia  not  uncommon  in  the  Scandin&vian  aaoa,  and  ia 
frequently  taken  off  the  north-eaat  ooaat  of  Britain.  It  entaie  the 
moutha  of  Sahaa  caught  in  the  linea  of  the  Gehenuen,  and  eata  up  all 
tha  fleahy  parte  of  their  bodiea,  leaving  only  tha  akin  and  bonea.  It  ia 
aomeljmea  called  the  Hag,  and  alao  Borer,  because  it  ia  eaid  by  acme 
that  tlie  Jfyzana  pieroaa  a  email  aperture  In  the  akin,  and  tliua  makaa 
ita  way  into  the  body  of  the  ood  or  other  fiahea  which  it  attacka. 

The  very  anomaloua  ohaiactan  of  thia  fiah  hare  at  different  timea 
cauaed  natuialigti  to  plaoe  it  in  more  rlnwra  than  one,  Thua  Linnnua 
claaaed  It  among  PtnuM  ;  Uodeer,  among  imphibia  ;  and  0.  F.  Uiiller 
among  MoUutea.  Tliat  it  is  a  true  fish,  though  very  low  down  in  the 
aariea,  haa  now  been  placed  beyond  doubt.  It  haa  furnished  the 
subject  of  many  elaborate  assaya.  The  moat  valuable  ia  tha  celebrated 
memoir  on  the  '  Anatomy  of  Msxiaoidea,'  by  Professor  John  Hiiller, 
published  in  the  Transactjons  of  tha  Berlin  Aoademy  for  1834,  illua- 
trated  by  admirable  anatomical  drawings. 

In  that  memoir  the  author  proposes  the  following  amngemint  of 
the  Cartilaginous  Fishes,  in  which  the  exact  position  of  Mj/xine  and 
its  allies  in  the  emas  is  well  shown. 

ClumdnpleFygia. 

Skeleton  cartilaginoua,  cmnium  without  gutures. 

Order  1.  Brantkiotttga. 

Family  1-  Catapliratta. — Cartilage  of  the  cranium  and  skLu  of  the 
trunk  covered  at  intervals  with  cartilaginous  tubercles. 

ShiriencK    Genua  1.  Sfun'o. 

Family  2.  Nuda, — Body  without  tuberclea, 

Spa^iiarKe.     Qenus  Z  Spatviari/i. 

Order  2.  Haloccphala. 

Qenua  1.  CKimara. 

Qenus  2.  C<^^why1K^a. 

Order  S.  FlagiBtlotuUa. 

Family].  SquaU.-  The  branchial  apertures  not  attached  to  the  head. 

Qenua  1.  Bqnaliu. 

Sub-Qenaitt. 
ScuUium.  Mutidm.  Cutraaim. 

Scynntu.  Spinax. 

t/olUiimiu.  CMrwo. 

Stlaclie. 


Carckariat. 


OaUut. 
Oenua  2.  Zygcma. 
Qenus  3.  Sgwiiina. 
QenuB  4.  Priilia. 

Family  2.  Aikt.— The  branchial  apertures  attaobed  to  the  head 
Oonua  1.  Bkmobatu*. 
Oenua  3.  Tbrredc 

Oenua  S.  Saia.    (3ub-Qenara  Jiaio,  Trygon,  and  Jnoennttw.) 
Oenua  4.  PrtftaTigia, 

derma  6.  ifyltoiofa.    (Sub-Qenera  M^iobaia  and  iUinopf*'!!.) 
Oenna  6.  CepKal/ipttra. 

Order  i.  Cudottonata. 
Family  I.  Byptroartia,  palate  imperfoTKte. 
Oenua  I.  Pttramyson. 
Oenua  2.  Amrnocatii. 

^mily  2.  Byftnoma,  witli  tha  palate  perforata    Wgx{noiJ*a. 
Oenna  1.  ifyaine. 
HliUer  eaumarataa   only   eoe  apecia^  tiic  Jf.  gliUinoia  of  the 


Genua  2.  BdtUcitoma.  Ths  Gshea  of  thia  gooui  differ  from  Um 
Uyxine  in  hnviiig  e;ea,  and  mors  thui  one  bnnohUl  ipiraala. 

Hiiller  enomentw  four  speoiM  u  onrtain,  vis. :  A  toHtfnmn  Mtd 
£.  AttcrvfrMHa  from  tha  Ci,pe  of  Qood  Hope;  H^tatmna  from  Um 


SoDth  SsM,  and  Ponttri  fiom  yew  Zealaiid.  B.  Dmkbefi  is  ngarded 
■B  doubtfuL 

(Turell,  Britith  Fisha.) 

UTXODES.  a  genua  of  AoonthopteiTgioni  HBhei  belonging  to  tbe 
ttmilj  Qoikida. 

HTZOHBLA.    [Kmufuoisa.] 


"VrAfilLITS,  •  guna  of  PUnis  bebtigliig  to  the  order  Atleraeea. 
^  Two  of  the  epeofM,  J!f.  SerpmCofMU  &nd  If.  oShu,  are  found  in 
North  America,  and  hare,  with  manj  other  pluiU,  a  repute  at  a 
remedy  lor  rattlesnake  tritea.  Tliey  Iibtb  a  milky  juioa  in  ttisir  mate, 
whitdi  ii  Tery  bitter. 

NACRE.    [Shell.] 

NACRITE,  a  Mineral  nnially  oeautrlng  in  HiesrSlate,  taking  tbe 
place  of  the  mioa  j  so  that  the  rock  beoomea  a  mixture  of  quartoi  and 
nacrite.  It  ii  alKi  found  dyatalliaed  in  granite.  In  ocourg  la  i-dded 
priinnB.  Ita  bardnese  ii  2'TG.  Colonr  Bilrery,  or  light  gremiBh-wtdtA 
.Luitre  pearly,  ailky,  aplendenti  TraQsInsent.  Spedfio  gravitj  from 
2-788  to  2-798.  It  oocnra  in  Wicklow,  Ireland,  and  in  North  America. 

A  ipedmen  from  Brunirwick,  Hiine,  analyaed  by  Dr.  Thomson, 
gfiTe— 

Silica et-UO 

Alumina 28-8li 

Protoxide  of.  Iron 4-*!8 

Water 1.000 

88-712 

The  ctyatalB  from  Wicklow  contained  leu  oxide  of  iron,  but  a 
conmderabls  portioti  of  lime  and  of  protoxide  of  manganeae. 

VJESA.    [laopoD*.] 

NAIA,  LaureuCi's  name  for  a  genus  of  highly  venomoua  Serpents, 
to  which  the  species  of  Urxitt  and  A$pii  of  Wagler  belong. 

Cavier  places  the  form  next  to  the  Tipen  ( Vipera  of  Dandio),  and 
immediately  preceding  Btapi  (Sehn.,  part).  Dr.  J.  E.  Qray  formerly 
made  Naiina  the  second  sub-family  of  his  Viperida,  Vipcrina  being 
the  first.  JViriiiia,  which  is  characterised  by  Dr.  Qray  as  having  the 
"•head  broad  behind,  with  plates,"  is  immediately  succeeded  by 
Ea^ina,  and  thug  the  genus  Naia,  in  his  arrangement,  stands  between 
Pdnu  (MerremJ  and  S^idon  of  the  same  author.  ('  Annala  of  PhiL,' 
iSiS). 

Hr.  Swainson,  hi  his  '  ClasaiflcBtion  of  Reptiles'  ('  Natural  Hlstoiy 
of  Fishea,  Amphibians,  and  Reptiles,'  toL  iL),  plsess  the  genus  Naia 
among  the  OrotalidiE,  Ms  »oond  &>inily  of  Ofhi^a,  or  Smpeoto,  and 
arrangea  it  between  CtraUn  and  Platunt.  He  giTsa  the  following 
aa  the  sub-genera  : — Naia,  Sepidon,  and  Elapi,  and  thua  chaiacteriKe 
the  Bub-genua  Naia ;— Neok  oapable  of  being  dilated ;  head  narrow ; 
dorsal  sodea  linear;  tail  oonical;  aubcaudd  plates  arranged  in  two 

This  form  appean  to  bo  oimBned  to  the  Old  World. 

TheAnation)eidea,CMiii<r^a>aof  LinnDua;  A nscM of  Qmelin (1) ; 
Viptra  Naia  of  Dandin ;  Naja  tripodiant  of  Herrem ;  N.  Memnt  of 
I^urenti;  Cobra  da  Ca»llo  (adder  with  a  hood)  of  the  Asiatic 
Portugnese;  8ari>ent  k  Iionettea  of  the.nvndi;  Nag  and  Chinta 
Nagoo  of  the  nativaa;  and  Speotach^Snaka  ot  the  Engliah,  may  be 
ooiuidered  aa  the  itype  of  the  genua. 

It  has  the  following  oharaoten:— Head  with  nine  plates  behind, 
broad;  neok  very  eipaoaile,  covering  iba  head  like  a  hood;  tail 
round.    (Ony). 

The  expansion  of  the  neck  and  upper  part  of  the  body  is  effected 
by_  the  anterior  ribs,  which  the  animal  has  the  power  of  raising  and 
bringiDg  forward  so  aa  to  dilate  that  portion  into  a  disc  more  or  leea 
large.  When  this  diao  is  thus  dilated  in  tbe  Naia  (ripudiana,  it 
preeents  on  the  back  part  of  it  no  bad  repreaantation  of  a  pair  of 
apectaclea,  or  rather  bamaeiea,  roreMed,  for  there  is  no  trace  ot  the 
lateral  pieoea  by  which  epectaoles  are  attached  to  Uie  head  of  the 
wearer.  Tbe  animal  is  brown  abore,  and  bluiah.white  beneath.  Tha 
following  cDle  will  conrey  aome  idea  of  the  form  of  this  anake,  witb 
the  hood  or  disc  expanded. 


a,  siila  rim» !  ».  «»en  torn  shore. 


r,  Tlow  of  Vae  npperuiie  of  Ute  dl 
u  line  with  Ihc  bodj. 


W  oT  lbs  nndsc  Bids  of  tbe  M 


milk  uid  «ig*r  by  ths  priraU,  and  he  notion  it  u  ■  mrpriuDg 
instuias  of  the  effect  of  kind  treitment  in  lubdoing  the  moat  lirltabU 
■pirita.  "  The  Hindua,"  aaye  tha  ColoDel,  in  contmuatiou,  "  luvs  * 
notion  thkt  the  lagkdty  mnd  tha  long-clieriihed  m&Uce  of  tbi*  worm 
are  equal  to  tbat  of  nun.  I  hiiTs  uen  them  come  out  from  their 
halai  in  the  templM,  when  >  pipe  hu  beea  p1>;ed  to  them,  and  feed 
ant  of  the  hand  u  tamely  as  any  domestic  uumal ;  and  it  ia  when  in 
this  atate  of  docility,  so  opposite  to  their  eliy  but  impetuoua  nature, 
the  comoiDTi  people  believe  that  the  Deit;  hu  condescended  to  adopt 
that  fonn.  It  seems  probable  that  this  hooded  snake  was  the  dragon 
of  ths  heathen  worship  ;  and  the  shape  of  its  head  and  its  activity 
when  in  a  state  of  excitement  probably  gave  rise  to  the  fable  of  jta 
being  winged." 

It  is  pretended  that  the  root  of  the  OpUoiriiia  tiMngoi  ii  a  spedfio 
against  the  bite  of  this  serpent.  The  prieela  and  jugglen  however, 
who  make  them  dance  to  astonish  or  amuse  the  people,  make  all  nire, 
there  i*  little  doabt,  by  extracting  the  poison-fangi 
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This  formidable  spaoiaa,  or  at  leant  acme  speciea  of  hooded  snake, 
according  to  the  records  of  traveller^  grows  to  a  ooniidsTable  length. 
Captain  Perotval  gives  the  following  aooonnt  of  ita  Bxe  and  halnts,  in 
his  'Account  of  tbe  Island  of  Ceylon,'  4to,  1805  ; — 

"The  Cobia  Capello,  or  Hooded  Snake,  is  found  here  from  six  to 
fifteen  feet  long.  Its  bite  is  mortal.  The  natives  And  ths  herb 
pointed  out  by  tiie  ichneumon  a  remedy,  if  timely  applied.  When 
enraged  and  preparing  to  attack,  it  nisea  its  head  ai^body  to  the 
height  of  thrae  or  four  feet  in  a  spiral  manner,  while  at  the  same  time 
the  remaining  part  of  the  bodj  is  coiled  np  to  accelerate  and  give  force 
to  the  apring.  At  this  instant  it  distenda  from  Its  head  a  membrane 
in  the  ibno  of  a  hood,  from  which  it  receives  ita  name.  This  membTane 
lies  along  the  fbrehead  and  the  sides  of  tlie  neck,  and  ia  almost  impar- 
eepljblo  till  the  animal  gets  into  a  rtate  of  irritation  and  ia  about  to 
attack  his  foe.  ^Then  the  hood  is  erected  it  completely  alters  the 
appearance  of  the  head,  and  diadoseg  a  curious  strrok  in  ths  shape  of 
a  p^  of  spectacles,  and  sometimes  of  a  horseshoe.  The  extension 
of  this  membrane  seems  iotecded  hy  Providenoe  to  give  warning  to 
bU  those  within  this  animal's  reooh  that  he  is  preparing  to  attack 
thsm.  Without  this  signal  he  would  be  very  dangerous  indeed,  as  his 
motions  afterwards  are  too  rapid  to  be  avoided.  I  have  more  than 
ODoa  been  an  eye-witness  to  instanoea  where  the  fatal  bits  of  this 
snake  was  escaped  from  merely  by  the  object  of  his  vengeance  timely 
obaerving  bis  prsparatiooa.  One  remarkable  chsracteriatic  of  these 
dangerous  wrpent^  is  their  fondness  for  music  Even  when  newly 
caught  thay  seem  to  listen  with  pleasure  to  tbe  notes,  and  even  to 
writhe  themaelvea  into  attitudea.  The  Indian  jug^era  improve 
naatly  on  this  instinct,  and,  after  taming  them  by  degrees,  iostruot 
Uiam  even  to  keep  time  to  their  flageolet." 

The  ^igeat  Cobim  de  Capello  seen  by  Dr.  Davy  in  Ceylon  waa 
nearly  six  feet  long ;  and  he  adds  that  the  general  length  is  between 
two  and  four  feet  The  oulour  varied :  those  of  a  light  eoloui  wen 
called  high-c*>te  snakes  by  the  itativea,  and  tboaa  ^  a  dark  ootonr 
low-caate.  "Thenativsa,"BvrsDr.  Davy,  "in general  lathemoMnte 
this  snaks  than  dread  it.  Thej  conceive  that  it  balonga  to  anotber 
world,  and  that  when  it  appaan  in  this  it  ia  merely  as  a  vimtor ;  the; 
imagine  that  it  possess  as  great  power,  that  it  ia  somewhat  akin  to  the 
gods,  and  greatly  superior  to  man.  In  consequence  they  supenti- 
tiousl;  refrain  from  killing  it,  and  always  avoid  it,  if  posiibla.  Eren 
when  they  find  one  in  their  boosc^  they  will  not  kill  it,  but,  putting  it 
into  a  bag,  throw  it  into  water.  They  believe  that  this  unks  hsa  a 
good  and  generous  disposilioi),  and  that  it  wUl  do  no  hann  to  man, 
unless  provoked."  Dr.  Davy  gives  a  pleasing  picture  of  the  irritations 
and  soothings  with  which  the  snaks-cbarmen  excite  andallay  the 
tamper  of  thia  aerpent.  He  recoida  several  inatanoas  of  the  operation 
of  the  poisoti,  the  first  arising  from  a  seipant  found  in  a  bsg  floating 
down  the  Ealai^'gaiiga.  It  waa  about  five  foet  long,  and  about  six 
inches  in  circumforence  in  the  broadest  parL  This  snake  bit  a  hen, 
fixing  its  tanga  in  the  skin  covering  the  lower  part  of  the  left  pectoral 
mnsole,  and  keeping  its  hold  about  two  or  tlu^e  seconds,  when  Dr 
Davy  succeeded  in  shaking  it  ofC  The  hen,  which  at  Grst  seemed  to 
bo  little  aflected,  died  eight  hours  after  she  was  Iritten.  ['An  Account 
of  tbe  Interior  of  Ceylon,"  Ic.,  hy  John  Davy,  M.D.,  RRa,  ito, 
London,  13S1.) 

Soveisl  Cobras  have  been  kept  alive  in  the  Zoological  Qardens 
Bagent's  Park.  One  of  these  oeatures  bit  one  of  tbe  keepers  on  ths 
nose  whilst  ha  was  playing  with  it.  The  man  died  io  a  few  hours 
after.  The  Arabs  who  aocompouied  the  Hippopotamua  had  the  power 
of  anak»chaiining ;  and  on  aeveral  occasions  these  fearful  reptiles 
were  made  to  go  through  a  variety  of  performances  by  a  lad  not  more 
than  10  or  12  years  old. 

There  are  several  other  spedes  of  Naia.  Schlegel,  in  Lis  esaay  on 
the  '  I^siognomy  of  Serpents,'  gives  the  following : — 

JV.  Mi^jt,  the  Aipis  of  antiquity.  This  ia  tiie  snake  which  ia  moat  ' 
frequently  operated  on  hy  the  siiak»charmers  of  Egypt,  where  it  is 
found.  [Asp.]  It  ia  worthy  of  observation  with  roferonce  to  the 
contest  in  the  presence  of  Pharaoh  between  Hoses  and  Aaron  and  the 
magicians  of  Egvpt  (Eiodiis,  viL  9-I3},  that  it  is  stated,  on  good 
au^ority,  that  the  modem  Egyptian  jugglers  possess  the  power  of 
throwing  the  N.  Haje  into  B  state  of  catalepsy,  and  randaring  it  atiO' 
and  immoveable,  in  other  words,  '•*""c<"g  it  into  a  rod,  by  pressing 
the  nape  with  the  fingers. 

N.  Biatgana  is  a  ran  spedes,  inhabiting  the  islands  of  Java  and 
Sumatra.    It  is  tbe  Btmgona  of  Daudin. 

N.  Bvugannda,  dosely  reeembles  the  last,  but  la  smaller. 

N.  porphyrica  iahBhils  the  sandy  downs  of  Australia. 

If.  Manaduaa  inhabits  the  Cape  of  Oood  Hope.  N.  rk^mbtata  and 
N.  luMca  are  alto  Cape  spedes. 

N.  Slapi  ia  a  T«y  large  snake,  but  its  ooonti;  It  unknown. 

N.  varta,  a  native  of  Australia. 

We  owe  to  Dr.  Cantor,  who  has  added  ao  moohto  our  knowledge  of 
the  natural  history  of  Aiiatia  aerpaQta,  tbe  introduction  of  a  new 
genus  of  hooded  onakea,  Jlamadryat,  whioh  will  pzobably  find  ita 
pn^r  place  in  tbe  aeries  as  a  sub^ganus  of  Naia. 

Satnadryat  (Cantor).~Hsad  broad,  sub-ovate,  deplanate^  with  a 
dtortobtoae  rastnun,  oovarad  aboTe  with  IS  sculaj  cheeks  tumid; 
ma  large,  pcominsnt,  pupil  round ;  nostrils  widely  opened,  within 
tAS  conflue  of  two  scats;  fff»  very  ampltv  mbutKlulsted.    Poison- 
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fang*  anterior,  behind  whloh  m  tha  maxOIu?  UoUi.  N«(ik  dUatabU. 
Body  thick,  imooth,  imbricated  with  smooth  MaludiipcMd  In  oblique 
rowH.  Tail  ahort,  oorered  with  eouta  and  umtAlIa,  its  tpm  aeute. 
(Cantor.) 

H.  <^tiiep)tag%t  (Cantor).  Above  oliT»greBO,  girt  wiUi  black  ugittal 
■tiiai ;  abdomeo  glaucona,  marbled  with  blau.  Ths  Hinduttanes 
nama  Is  Snnkr  Choar. 

It  ii  a  native  of  BengaL 

Dr.  Cantor  thai  describee  the  habiti,  the  eSknt  of  the  poiion,  and 
the  birtorv  of  thia  lerpaot : — 

''  The  JSoMadrj/at,  like  the  Btmgarvt,  Hvdrut,  and  ffj/drophit,  hai 
a  few  maxillarj  teeth  behind  the  poison-bnge,  and  thne,  like  the 
latter,  ooimeote  the  Tenomoni  urpente  with  isolated  poiaon-tangs  to 
the  harmleai,  which  poncai  a  complete  row  oE  maxillarj  teeth. 

"  Of  the  tematiial  TaDomooi  eerpenta,  the  Bvmgwua  is  chieflj 
eharecteriaed  by  a  distaribution  of  the  teeth  umilar  to  that  of  the 
ffimadTyat,  which,  alio  partaking  of  the  chief  obanoteristie  of  the 
genuB  tfaia,  namely,  that  of  forming  a  hood  or  diic,  oonstitntei  an 
immediate  link  between  the  genera  AmgarvM  and  Ifaja. 

"  In  conaequenoe  of  the  strong  resembUnoe  in  the  general  appear- 
ance between  the  ^i^  and  tlie  HanadiTitu,  when  first  my  attention 
became  attracted  to  tha  Utter,  I  thought  I  could  refer  thia  eerpent  to 
that  genos ;  and  it  wu  not  until  I  was  able  to  examine  a  speoimco 
whose  paiaon-fangi  ware  untouched  (those  of  the  first  ipecimeni  I  saw 
having  been  drawn  by  the  nativn,  who  are  greatly  afraid  of  tbii 
serpent),  that  I  diicavared  the  maiillBry  t«eta  behind  the  poison- 
fangs. 

"H.  ppMophayui  diflbn  £(om  the  Ifma  tripudiam  : — 1,  By  ita 
maxillary  teeth ;  2,  by  the  atrongly-deTeloped  apiiies  on  the  os  ocoi- 
pitale  infeiiui ;  3,  by  the  integuments  oovering  the  head ;  i,  by  the 
integmnente  covering  the  abdominal  suifuie  of  the  tail ;  G,  by  it* 
colour ;  6,  by  ita  sire.  According  to  the  natives,  the  Samadryai  feeds 
chiefly  upon  other  serpente  :  in  one  I  diraected  I  found  remains  of  a 
good-eiEed  monitor,  which  ikct  toaj  account  for  its  arbore*!  habits,  •■ 
I  have  in  Bengal,  along  the  banki  of  the  riven,  observed  nnmben  ot 
'  those  large  limrde  among  the  branchea  of  tree*  watehing  for  birds. 

"  The  power  of  abetsining  &om  food,  generally  ipeakmg,  lo  eharae- 
teristic  of  the  Serpents,  is  but  in  a  comparativdy  small  d^;ree  posMiaed 
by  this  species ;  the  most  protracted  starvation  amounts  to  a  period 
of  about  one  month;  while  the  Vipera  ^tgant,  the  !f<ga  tripiidiaru, 
and  the  Bunganu  antmlarii,  Iwva,  without  inoonvenience,  been  con- 
fined in  csgee  without  any  food  for  mora  than  ten  months.  Two 
apeoimens  irf  Qm  Ramadtyat,  in  my  posaeaiion,  ware  regolaily  fed  by 
giving  them  a  serpent,  no  matter  i»iethar  Tenomoos  or  not,  every 
fortnight.  Ab  soon  as  this  food  is  brongbt  near  the  serpent  begins  to 
Use  loudly,  and,  eipsoding  the  hood,  rises  two  or  three  fbet;  and 
retaining  this  attitude,  as  if  to  take  a  sore  aim,  watching  the  move- 
menla  of  the  prey,  dart*  apon  it  in  the  same  manner  as  the  lf«ja 
tripudiam  doet.  When  the  victiia  is  killed  by  pcnson,  and  by  degceei 
swallowed,  the  act  is  followed  by  a  letbalgie  (tatav  lasting  for  Bbont 
twelve  hoars.  Such  of  the  oUier  Indian  Tenomooa  serpent^  the 
habits,  of  which  I  have  had  opportonity  to  itudy  from  we,  show 
tbemaelTe*  much  inclined  to  avoid  other  serpents,  however  ready  they 
are  to  attack  men  or  animals  when  provoked  or  driven  by  hanger ; 
and  I  am  not  awsre  of  any  other  of  those  serpenti  bcdng  recorded  as 
preying  upon  ita  own  kind.  A  short  time  ago  however,  during  my 
■oioum  at  the  Cape  of  Oood  Hope,  I  received  tmm  high  authority  the 
following  fact^  wlddi  throwa  a  light  npon  the  habits  of  the  Naja  of 
Southern  A&ica,  one  of  wbioli,  when  twing  captured,  threw  up  the 
body  of  a  Viptra  arietaiu  (V.  iraeAyuriu,  Ouvier),  which  bore  msrka 
of  having  been  submitted  tn  the  prooesa  Of  digoticn. 

"The  Samadrytt$,  like  the  greater  numbdr  of  Indian  serpents, 
evinoea  a  great  pacti^ity  lo  water.  Willi  the  exception  of  the  Tree- 
Serpents  (jtqitopAth^  Bell),  they  all  not  only  drink,  but  also  moiiteo 
the  tongue,  wbidi,  as  this  organ  is  not  utnated  inunediately  in  the 
cavity  of  the  mouth,  become  in  the  serpenla  two  different  acts. 
Specimens  of  this  serpent  in  my  poeseauoo  changed  the  skin  every 
third  or  fourth  month,  a  process  lAich  takes  plaoa  in  all  the  Indian 
serpoila  serenl  timat  daring  the  year.  The  Samadryai  ii  very  fierc^ 
and  is  always  ready  not  only  to  attack  but  to  pnnae  whan  opposed ; 
while  the  Cophiai,  tbe  Viptra,  the  Ni^a,  end  the  Biuigarvt  merely 
defend  themielTe*,  which  done,  they  always  ntreat,  provided  no 
farther  provooatlon  is  offered.  The  natives  of  India  aaeett  Uiat  indi- 
vidufllB  are  found  upward*  of  12  feet  in  length — a  statamait  probably 
not  eiaggemted,  aa  J  have  myself  soea  specmiens  from  8  to  10  feet  in 
length,  and  from  fl  to  8  inchea  in  drean^erenoe,  I  have  often  hnrd 
it  aiarated  that  '  Cobras '  (which  name  is  natunlly  eoon^  givcm  to 
every  hooded  saipent)  hav«  bemi  mat  with  of  an  enormou*  sSm,  bnt  I 
strongly  doubt  their  belonging  to  Uie  genus  Ifafa.  Among  a  c«ntdder- 
able  nnmber  which  have  oome  under  my  obMtvaUon,  I  never  saw  any 
eioseding  E  to  6  feet  in  Imigth,  while  the  oonunon  siie  is  about  i  feeb 
" "* —  '■-'—  '  " '  "-B  Samadryat,  1  wm  &vonred.by 


npper  provinoea,  and  rntich,  he  remsifced,  was  not  a  Ifaja.     _. 
inspection  tilts  gentleman  detded  the  Bamadrya*  to  be  identical  with 
the  above-mentioned. 
"The  Datives  describe  another  hooded  serpent^  which  i«  nid  to 


'The  fresh  poison  of  Qie  Hamadryai  JM  a  pellooid  tasteless  fluid,  in 
consistence  like  a  lliin  eolation  of  gam  atablo  ia  water ;  it  raddos 
sli^tly  IttmuB  paper,  which  is  alao  the  case  with  the  frwh  poiaon  of 
the  Cl^Uaa  vtridit,  Vipera  tlegami,  Naja  InfnuUaM,  AayonH  atmit- 
larit,  ud  Bwnganu  aendaa.  When  kept  tbr  some  tiroe  it  acta  mod 
atroiigar  upon  litmus ;  bat  after  being  kept  it  loses  canaidttably,  if 
not  entirely,  its  deleterious  effects. 

"  tVom  asaries  of  sxperiments  npon  Uving  animals,  the  (fiiict*  of  this 
poison  come  nearest  to  those  produced  by  that  of  the  Naia  trifntdiim*, 
although  it  appsan  to  act  less  quickly.  The  shortest  period  within 
_ii_i  .1.1 ! 3  ._._■  ._  _  » — ,  __,  toartean  tninatea,  i  ~ 


which  this  p<uson  ]noved  fiital  to 


jnatea,  whilst 

U 


toida  during 
tne  ooid  sesaon  of  the  year." 

NAI'ADACB^,  otherwise  called  Naiadea,  Naiadi,  Naiada,  and 
PUmitUa,  are  Aquatic  Plants  forming  a  small  natural  order  of  Endo- 
geni,  remsAable  for  tbe  unusnal  wmplid^  of  their  organisation.  As 
they  live  oonitantly  below  inter  they  require  no  apldeimis,  and  there- 
fore the  leaves  oimsist  of  nothing  more  than  the  meaophkBom,  or 
central  stratum  of  pareuohyma.  Their  aexea  are  oaoally  sapante, 
and  sometimes  on  diSerent  plant*.  Their  floral  euvdopea  are  either 
deficient  or  in  the  form  of  a  membranoua  tunic  or  oup,  or  cotwit  cf 
scales,  to  the  faoe  of  which  anthen  or  caniels  adhere.  The  Utter  ate 
either  solitary  or  in  pain  or  four*,  1-aeeded,  1-oeIled,  with  Uw  oTola 
generally  pendulous  from  the  central  suture.  Ulcbt  fruit  ia  naaaUf 
mdehlsoent  and  nnt-lika,  bnt  lometimeB  it  is  3-valved  or  irregolariy 
ruptured.  The  embtro  has  no  albumen,  and  oonaists  of  a  vary  lat^ 
radicle,  usually  folded  up,  and  containing  a  ilmder  plnmnle  l^ng  in 
the  carity  so  formed. 

These  plants  are  inoonapieaous  object*,  inhaUting  both  fra«b  and 
■alt  water  in  all  part*  of  the  world.  !^  thia  oounby,  tha  geana  Pgto- 
inhabitant  of  riven  and  pond*,  elevsbbg  its  IK" 


stantlysubmeiaed;  *nd2ai<tra,orSearWraok,witblcDgu 
like  leaves,  inhabiting  ffistuariea  of  the  BBS,  an  tbe  most  <.  _ 
This  order,  from  wliioh  ZiMteraeea  is  now  aepantod,  o 
ganen  and  IS  apeoiaa.     It*  relationa  an    with  Hydnw^ 
Jtimmginaeta,    and   Algit.      [Zostduosa;   FoiaNOOKron:    Zum- 
OBXLLU;   CkCLCna.] 


I,  a  apilha  contiliilnK  male  and  (nsale  Ooweri ;  1,  a  female ;  I,  as  SBther ; 
4,  an  embrjo. 

NAI'ADf,  NAI'ADES,  or  NATADBS,  and  UXIONIDi^  a  famOj 
of  fraah-water  Conehiferoua  MoUmtea,  oomprixing  the  genua  Unio, 
Byria,  AtudotKo,  or  Anodon,  Iridina,  Motwamdyla*,  Myatttp^M, 
jSOeria,  and  ifilUtrM,~The  Fnah-Watar  Huadea,  aa  the  membera 
of  thia  family  are  popularly  called,  are  very  closely  allied  to  the 
Marine  Huscles,  and  differ  oluefly  in  tlie  structnn  of  the  foot  of  the 
animal,  which,  in  tbe  tribe  before  us,  ia  greatly  developed  in  dimao 
nons,  and  is  not  provided  with  a  byand  groove.  Ur.'  Antiiony,  an 
American  ccnohologiat,  however  asserla  that  under  peculiar  einam- 
stancea  oertun  Notth  American  spedea  do  apin  a  byssus  both  in  the 
young  and  adult  stataiL    As  in  eeveral  of  the  genen  of  UftUida  th* 


nuntle  hu  lU  Tn.i^n.,  wUeh  cannot  bs  rafinad,  fra«h  opm  tlmoat 
tliroiigbout,  ind  ths  dphmw  m  only  indiiMted  bj  «  diOBraiM  In  tiu 
etruotora  of  tbe  postarlor  trarden,  the  dieUi  Twy  ff«Mj  in  foim  ud 
upeot.  ThoH  of  our  f«w  naliTe  ipadea  an  more  or  ItM  oblang 
an'd  depnnad  ;  bat  so  giaat  ii  Hie  variatioa  among  fonlgD  >paol«i, 
tbat  an  Amnioan  natnnijiit  oburrea,  tkcni  wwrn*  to  ba  a  mmnnt*- 
tion  of  tha  fonm  of  all  tha  ganen  of  marina  biTalrM  In  ui*  teib«. 
All  tba  Vmomda  are  aqoinlTe.  Tbay  are  oorerad  with  an  epidemii 
vhieh  ii  ofloii  remv4uble  for  biillianoj  of  ooloor,  a  ftetina  aUo  of 
tbopeariy  Mirbca  of  Uis  ioiidM  of  tbeir  Talvea. 

The  Tlriatioli  of  tba  hinge  ii  Tery  great  in  thia  tribe,  and  ita  Talna, 
u  ■  wmioe  of  ohancter,  has  been  a  mbjeot  of  mnefa  diamMioD  among 
conchologiH*.  BoIn^  u  Mr.  Q.  Sowerby,  h*To  gone  ao  far  aa  to  pro- 
poaa  tba  ntllon  of  all  tha  gaosra  in  one,  whilit  otlian,  aa  Ur.  Swain- 
son,  bare  maintained  the  other  extrame,  and  not  only  dirided  iho 
tribe  into  nnmeroiu  genera,  but  haTe  eren  grouped  them  into  inb- 
ramiliai  The  tribe,  as  a  group,  is  a  rai?  oatiual  one ;  the  genera 
are,  we  fear,  too  nearl;  inclined  to  artificial  aeotioni,  and  of  tha 
extreme  omniona  that  of  Mr.  Sowerby  approachea  neanat  tha  tnitb. 
There  are  howerer  in  the  family  a  f^  ^iw*  of  oharaeter,  ronnd  which 
n  number  of  apedee  leem  to  group  theauelTes  iwtiirally :  the  aeoUons 
L'nio  and  Ancdo*,  to  which,  with  moat  aathcaa,  we  rafor  our  British 


d  by  each  eeotiaos  in 


t  of  the  other  tribes  w 


of  America.  In  the  DaiUd  Statea  alone  there  are 
hundred  tpedeai  Hib  ooUaotioiis  made  bj  JSmjot  Caatln  and  Dr. 
Falconer  among  the  Biwalik  fo«iIs  would  teem  to  indicate  that  during 
tertiaiy  epochs  the  neciea  of  the  Old  World  were  mora  numerous 

tliao  thsy  now  ar&  The  tribe  ranges  ^  back  in  tims.  AH  the  apeoiee 
are  very  Tariabls,  and  it  is  extremely  difficult  to  amign  their  preoise 
diaffDoais. 

The  biseiuality  of  the  -"!"■-'■  of  this  family  was  flm^  we  baliere, 
obeerred  by  Frofiaior  Bell  in  Enrope  and  by  Dr.  Eirtland  in  America. 
The  shall*  of  the  femaln  are  more  *Bntrlcoaa  than  those  of  tha  malea. 

Tbo  distribution  of  the  Britiih  Freeh-Water  Unsdaa  is  peculiar 
and  signiflomt  of  the  four  epedee  we  possess.  Three  are  membeia  of 
the  genus  ^nto  and  one  at  Awidtm.  The  last  is  generally  distributed 
through  England,  Scotland,  and  Ireland ;  one  of  the  EMona,  that 
repnwtnting  the  section  Mar^ariiana,  or  Alatmodon,  is  partially  dis- 
tributed in  Uie  thiwi  countries,  confining  itself  to  the  mountamoui 
portions  and  the  npid  streaaiB  which  flow  from  tham.  The  remaining 
two  are  confined  to  England,  and  abundant  mainly  in  the  south  and 
east.  On  Ibe  continent  the  Alatnodon  abound*  in  ths  SoandinsTian 
rivers  beyond  the  range  of  its  fellows,  which  however  have  an  almoat 
univeml  distribution  tbrough  centnl  and  louUieni  Europe.  The 
former  specie*  does  not  range  soutb  of  the  Alp*.  Taking  the  features 
of  thia  distribution  into  orasideTation,  it  (6601  as  if  the  Unto  margariti- 
ftra  had  migrated  southward  from  some  ancient  northern  centre,  whilst 
the  other  Vaiona  and  the  Anodimla  advuiced  westwanl  and  north- 
ward, with  unequal  paoe  however,  since  only  tha  last  invaded  Ireland. 
The  fossil  contents  of  the  freah-watar  tertiaries  contemporaneona  with 
or  immediately  preoeding  the  period  of  the  drift,  when  the  greater 
part  of  the  British  Isles  was  under  sea.  corroborate  this  view,  for  in 
them  we  find  aasodated  together  the  Unio  tumidtu  and  U,  Pictenun 
and  the  Aiudonta  tygnea.  (Forbes  and  Hanley,  '  History  of  British 
HoUnsea.') 

The  North  American  riven  abound  with  this  family ;  and  Dr.  Lea 
of  Philadrlphia  ha*  contributed  most  largely  to  our  knowledge  of  the 
haluta  of  tbiae  animals,  and  hu  made  great  additions  to  the  ■peuiea. 

Dr.  Lea.  in  his  '  Preliminai?  Remarks,'  notices  l^marck'a  atatement 
that  the  animal  of  Anoden,  which  ia  essentially  the  same  with  that  of 
('nio,  is  hendaphrodite,  acd  seems  viviparous;  for  the  am  pass  into 
the  oviduct  pUoed  along  the  superior  brauchi»,  where  the  young  are 
found  with  their  ahells  oomplsle.  He  then  telle  us  that  he  dissected 
a  ■peoimen  of  Anodonia  mdtdata  nearly  tluee  inohea  long,  and  found 
the  oviduota  charged  with  about  600,000  (as  nearly  ss  ha  oould  calcu- 
late) young  shell*  perfectly  formed,  lioth  valves  bemg  distinctly  visible 
with  the  microscope.  In  hi*  iscood  volume,  bearing  tha  title  of 
'  Obaervationi  on  the  □enu*  Unio,'  &c.,  the  same  autJior  informs  d* 
that,  believing  that  the  oviducts  would  preaent  tha  means  of  disorim- 
inatioQ  in  some  spedes,  he  haying  found  them  to  bo  so  vary  dlfbiant 
in  Vni«  irreraiui,  bis  attention  had  been  particularly  addreasad  to 
these  oinns  in  the  few  and  Hmall  species  of  hia  viciuity.  Whilst 
engaged  m  this  inveetigatioo.  Dr.  Kirtland  of  Poland,  Ohio,  iulbrmed 
Dr.  Lea  of  his  ability  to  distingniah  the  female  and  male  shalia  of  the 
rama  species,  without  having  recourse  to  the  included  animal;  and 
shortly  afterward*  Dr.  Kirthmd's  paper  on  the  suhjact  appeared  in 
tha  'American  Journal  of  Science  and  Aria,'  voL  ixvL  Dr.  Lea' a 
attention  now  became  more  addreased  to  sexual  charaotvra,  and  ha 
f  tatea  that  a  very  short  series  of  eiamioation  satisfied  him  fully  as  to 
the  establishment  of  the  difference  of  seiea  The  female,  lustaining 
her  vei;  large  burthen,  naturally  requirea,  he  obierrea,  more  ipoca 
within  Uie  valves ;  henca  on  enlargement  of  the  poatsrior  portion  of 
the  shell  it  ganerolly  found,  diflering  in  ita  form  in  *.    ' 


The  following  Sgurea,  reprawatdng  tha  oridaota  of  tha  ^aoiea  w 
names  are  printed  under  the  outs  m  givan  by  Dr.  Lea, 


ETnlr)  imralia. 

1,  soft  parts,  iluiwlnE  letiHoT  ofoddncti  3,  ihoirliii  eiteriar  of  ovidncl,  the 

mSDlIa  beinr  remoTed  1    a,  hhiiiIIi  ;  t.  gntt  anterior  mnsele ;   e,  rlflit  inprrlor 

braaehlai  i,  (Teat  puurlor  iii<im1*i  f,  inferior  Tifbtbrucbia  ;  /,  rliht  ovldiiel ) 

/,  foot;  \  laperior  left  braDchia;  i,  loterliu  view  ot  aridutl;  i,  4,  itirll. 


Dr.  Lea  remarks  that  the  mass  of  tha  lobea  in  Antdmla  w 
diffbrs  from  that  of  A.jfuviofilii,  in  presenting  a  darker  appearance  and 
a  very  cuiious  arrangement  of  tlie  oriducta.  The  ova  are  placed  in  a 
kind  of  sao  lying  annua  the  Iobe,audpi«santlngoiieend  to  tlie  stomach 
and  the  oUier  to  the  mantle  of  tlie  animal  lieylie  so  closatagathar 
as  to  take  the  form  on  the  exterior,  like  tha  cells  of  a  honsyentnb. 
This,  Dr.  Lea  says,  is  of  course  prodaoed  by  preasura.    Soma  of  thaaa 

saos,  wlian  oarefiilly  removed,  were  found  to  oont^ 

ova,  each  with  a  pofeot  living  shell  in  it,  having  a  bi 


In  pliU  u.  (Ur.  Ouner'a  ptpn-  on  (li«  '  LiipcUlliriiiicbUM  ConeUhn'} 
will  bl  tonild  ■  flgnn  of  U»  uimal  from  the  oruium  of  in  Jnciimlji,  u  Hm 
in  ths  field  oltht  mluMaape  (|-iaeli  fociu);  and  Id  plsli  itIU.  Ui«  dlipiiiltloji 
slthabnrl,  perluidlDni,  ncrctorr  oTgani,  kc.  ct  Aiiodonia  uiMfuuii  dunn. 


'® 


Jiudmla  imdultti 


enOj  ready  to  ipatrn. 


a  In  the  cut  repraMnto  ■  uo  witli  its  oti 

iia  perfeat  young  ahell  incladed ;  e  repreaents  tha  honejcomb  appeor- 

anca,  uid  ia  eigbt  timee  tuagnificiL 


Two  fCmlM  of  Unla  ndlcM  u  tbey  wtm  •een  with  Uw  puu  protruded  M 
Uwj  I*T  M  th*  botton  of  k  bulB  of  irator.  Dr.  Leo  Motet  that  then  fODalet 
put  on  two  qnlte  dUtnent  lOniu  u  refard*  the  tnfular  portioB  o!  (he  mantle, 
*a  exhibited  abore. 

Dr.  Left  {vol.  L)  (tatoi  Uimt  it'  Manu  to  bo  &  matter  of  doubt  on 
wlktt  thoM  «n»Tn»l«  labaut.  He  n;i  that  he  hu  atroog  reaaoni  for 
belie'rtiig  that  Uiey  feed  on  animaleole*  whioh  are  erer  foocd  to  exiit 
Id  mter,  and  vrUoli  they  might  uparate  fram  the  constant  itnun 
whloh  they  paa  tlrom  the  poataiior  part  of  the  ahell,  and  which  muat 
ba  taken  in  at  anelber  pckrt     This  opetation  he  wlttteMed  ftsqneoUj 


NAIADS  vas 

Id  ■  vcMol  in  whioh  he  \Bpi  tha  Naiada  for  ume  monthi.  If  the 
water  waa  not  obanged  for  twenty -four  hours  he  unifonnly  found  the 
aaiinal*  qniet,  but  within  a  few  minutes  after  it  waa  changed  they  aa 
nnifonnly  oommanced  the  paaiage  of  thia  constant  stream.  He  adds 
that  he  cannot  suppose  wis  operatiDa  to  ba  for  the  sole  pnrpoae  of 
breathing,  as  there  is  no  intflTrniniaa  in  the  stream  of  water,  and 
the  quantity  thrown  out  is  too  great  for  thia  purpoae  only.  Be  beliercs 
it  to  ba  the  noult  of  iha  action  of  the  aepuatton  of -the  animajcola 
from  the  water. 

In  the  HuTCum  of  the  Boyal  College  of  Suigeons  in  Lcmdon  aerenl 
prepaniUoDB  of  the  internal  organs  of  the  fresh-water  muade,  Anodem 
eygnau,  will  be  found. 

The  brilliant  and  Tsriously-ooloured  nacre  with  which  many  of  tha 
apeciaa  are  lined  and  the  extreme  thickness  of  aome  of  the  shellt  an 
very  remarkable.    That  pearls  should  be  found  io  them  will  not  tur- 

Eiise  those  whose  attention  hu  been  drawn  to  their  internal  eurfaee. 
anoaat  remarks  that  ifga  margariti/era  of  Linnisua  (Unto  cloagaliu) 
is  noted  for  producing  quantities  of  pearls,  and  formerly  th«Te  were 
regulaf  fisheries  in  many  of  our  riven  to  obtain  them.  Aa  many  as 
sixteen  have  been  taken  &om  one  ehelL  The  Eak  and  the  Conwsj 
were  famoue  in  this  way.  The  latter  liver  in  the  days  of  Camden  wat 
noted  for  them.  Sir  Richard  Wjnn  of  Gwydir,  chamberiain  to 
Cathenoe,  queen  to  Charles  XL,  ia  laid  to  have  preeanted  her  majeity 
with  a  CoDway  pearl  which  ia  to  this  day  honoured  with  a  place  in 
the  regal  crowo.  Panuant,  who  ttates  this,  adds,  that  the  sheila  ara 
called  by  the  Welsh  Crisen  Diluw,  or  Deluge  Shelli,  aa  if  left  then 
by  the  Deluge.  The  river  Irt  in  Cumberiand  also  produced  them ; 
and  Sir  John  Hawkins,  the  circumnavigator,  had  a  patent  for  fishing 
that  river.  Britain  indeed  had  early  acquired  A  reputatioa  for  its 
peai'la;  for,  acoordins  to  Suetonius,  they  were  Qeaar'a  inducement 
for  undertaking  hie  British  expedition.  ('Jul.  Craaar,'  c  IT.)  Thii 
however  does  not  sa«m  veiy  probable.  Fliny  (ix.  35)  indeed  speaks  of 
the  pearls  of  our  island  as  small  and'  ill-coloured,  and  refers  to  the 
breaot-plate  which  Cesar  himself  had  brought  home  and  dedicated  to 
Venus  Qenetrii  in  her  temple,  adding  that  be  wished  it  to  be  onde^ 
stood  that  the  oAiing  waa  formed  of  British  pearls. 

Ireland  haa  produced  pearls  of  conaiderable  aiie  and  some  value, 
especiallT  in  the  rireia  of  Tyrone  and  Donegal.  One  weighed  3S  cants, 
and  waa  valued  at  iOL,  but  it  waa  foul,  and  so  lost  much  of  its  worth. 
Other  single  pearls  weiesold  for  II.  l(k,  and  for  SB  much  salOf.  The 
lift  was  sold  a  aecond  time  to  Lady  Olenlealy,  who  put  it  into  a  neck' 
lace,  sad  refused  SOL  for  it  from  the  Dunheaa  of  Ormoiid.  Peonaot, 
who  quotes  &om  the  abridgment  of  the  '  Phil  Trana.,'  apeaka  of  the 

last  oentnrj  as  the  time  when  t" ' '"""■ ' ' 

We  hava  seen  some  lately  of  ct 
good  colour. 

Dr.  Lea,  in  hii  final  amogement,  admits  only  two  gecen,  Margaria 
and  Piatiri4.  The  first  of  these  haa  been  preoccupied  by  Le&ch  to 
deatgnate  a  genua  of  Marine  Conchifeis.  [HABOAiUTA.]  We  shall 
however  rctaui  the  name  in  this  article,  in  order  to  present  ts  the 
reader  the  leading  features  of  Dr.  Lea's  arrangement  siud  the  forms 
of  the  shells, 

ifargarita.    (Lea). 

1.  Snb43eDU.     ITm^— Having  k  Caidinal  and  lateral  Tooth. 


Ex.  Unto  alatai. 


■  Bympbynotei 


t,  part  ef  Iha.wlas  of  th 


It  broken  off,  abmrinK  tha  ayapbTBote  eb 


••  NonSymphynola. 
Ex.  Unio  Pietonaa,  commoD  ia  out  Eusliib  riTon.  [C( 


«  ADitoiaj  of  tilt  LunelUliTuuihialfl  Can- 
}l.  n.j  ue  m  m  uma  jVtorvM  from  the  OfHtiH  vid  bratuhlo  are 
d  (leth  of  ui  Inch  fixiu) ;  alio  tb«  Tiln  at  a  Tonof  I^^  •hOKlaK 
ihiit  lu  malni  itolth*  0m>  ihip«  u  Iba  nlm  of  Uia  inliuli  fonod  Is  ihe 


i.  Sub-Omni;    ItargarHaua. — Eavbg  Odb  Tooth  (Cirdiiutl). 

••*  Non-Sfinpbyiiotfl. 
Ex.  Alamodonla  wndatata.    (Say). 


SyMpbyiiote. 
(Sunes.) 


3.  Sub-Oemu     iTifwcu.— Having  a  linotr  Tooth  undsr  ths  dortkl 

Symphynote  only. 
Ei.  JXptu  pticalut.    (Leach.) 

4.  Sub-Oeniu.    Anodvnta. — Haling  no  Teeth. 

"  Sympbjnot*. 
Ex.  Sginphynela  magKifea.    (Ln.) 

**  Koo-Symphynote. 
Ex.  Anodonia  JlvfriMUU  (Myfiliu  fimialili*  of  Solander,  DiUwTii, 
to.;  Anodonta  eat'tTada  of  Sbj). 

Plaliru.     (Left,) 
1.  Snb-Oanlu.    /mitna.— HiTing  m  Ctanulate  Doiml  Margie 
NoaSjmphjnote, 
X.  Iridaa  ixottca.    [CoBOHAau.J 


Sfmphynela  mtfaifica. 


2.  9ab-GBDufc    ^aiha. — HaTing  ths  Donal  Margin  Non-CreDuliiti 

Non-Sympfaynole. 
Ex,  Iridina  Ifihtica.     (Sowwbj.) 


Plicate  Shsll*. 
(Leroeur.) 

Hoduloui  Shells. 
(Lea.) 

Smooth  Shelle. 
(F«i(ii»rpii«i«,Saj). 


Spinoiu  ShelU. 

Bxtmpla,  Unia  ipinanu  (L«k).    Bartnm  ftppean  to  ban  been  the 

ftnt  who  duooTgrod  this  epeoiee.    He,  apparenUT,  found  it  in  the 


ftnt  who  duooTgrod  tbli  epeoiee.    Ue, 
Uinledppi.    SMbii'TnTel<,'p.lSl. 


k»admltt«d, 


Dr.  I<aa,  in  hii '  TabUi,'  ■nameratse  3S3 
and  St  ai  unknown  to  him  or  doubtful 

Of  tha  eub^ui  JInio  SSG  racent,  tai  SO  which  he  hu  not  been 
kUs  to  admit  ai  oertaio.  (Europe,  Ada,  AMca,  North  Atnerioa, 
South  Amoriea,  AuatmliiL    Bj  ttx  moat  abundant  in  North  AmaiiDa.) 

JTaPDontiMa,  20  admitted,  3  unknown.  (Eorope,  North  Amerioa, 
South  America,  and  pethape  A&ioa.) 

Diptat,  2  recent.    (AaLa.) 

Anodonta,  GB  admitted  ;  7  unknown  to  Lea.  (Europe,  Asia,  A&ioa, 
North  Amerioa,  South  America,  Analnlia.) 

Iriiliita,  i  recent    (Africa.) 

Spai\a,  6  recent    (AMna,  Sonth  Amerioa.) 

M.  Deeharee  (U«t  edition  of  Lamarck),  after  reriowing  the  state  of 
the  quertion,  oomt*  to  the  conolniion  ""*  ~"  "^  — 
not  form  and  ought  not  to  foitn  mon 
(iciglj  the  fkmilj  of  the  Naiadit. 

AwW  UHvntda.—Tha  recant  apeolM  of  Ume  are  tbij  onmeroui, 
amounting  to  asO.  Tlune  are  feand  in  North  and  Sooth  America, 
Europe,  Africa,  Ada,  and  Auitralia.  Th*  foaaQ  qiedia  are  about  fiO. 
They  are  found  in  the  Wealden  and  in  tite  TartiariM  of  India.  The 
■peMea  of  other  gener*  ban  not  yet  ben  teoognind  in  a  foadl  form. 


a  one  geniu. 


It  hat  imperfsot  eolitarj  aheattud  flowere  with  no  periaotb.  Ths 
barren  Sowers  consist  of  1  stamen,  the  fertile  flowen  han  a  single 
ihort  ttirle  with  two  or  three  filiform  stigmaa.    Ther*  it  one  Blrituh 

t/.  jUxUU  haa  tot  narrow  and  Terr  minutelj  denticultte,  ttwnMie, 
or  oppadte  leaTea,  the  siieaths  ciliate-deatioulale.  The  OTaryia  solituy 
uid  the  •Ijla  is  sliort  It  has  been  found  in  but  one  locality,  and  tliat 
ii  near  Roundstone,  Connemara,  in  Oalwaj,  Ireland. 

NAIDBS,  a  gionp  of  Abranchiate  Amdida.  The  imades  haTs 
the  elongated  biMy  and  rings  lesa  marked  than  in  the  EkrthwonnB. 
Thej  liTB  in  holee  which  thej  bore  in  mod  at  the  bottom  of  water, 
and  from  which  they  are  oonstantl;  protruding  their  bodies.  Some 
hare  black  points  on  thrir  heada  wliich  hare  been  ngarded  aa  eyca. 
To  this  bmilj  belong  a  large  number  of  Iittl»«tadied  forms  of  very 
minute  fi«ah-water  worms.  The  smaller  onea  are  eametimea  oalled 
Tibrica,  of  which  ths  Ten  oommon  Vibrio  Jbtriatait  of  the  amateur 
mieroMOpilt  ia  an  azamide.  It  alao  upean  to  embraoe  the  Stytnria 
of  Lamarck,  the  Pnto  at  Oken,  and  the  Ctymeiu  of  SaTigoy.  Tbia 
(ainilj  would  repay  attantire  stody. 


the  axtemal  layer  oi 

recently  formed  n^  ia  placed  a 


limply  an  alt. 
[Seiv.]    It 


altend  form  of 


of  the  lower  fmini»l«     Theee  organs  a 
I  of  the  s 

ha  microeoope  i 
itirely  <k  nuoleated  cells,  which  era  of  prediely  the 


le  oharaoter  as  those  foond  in  the  new  layen  of  epidermal  ti 


grooTi 
dinali 
and  between  wbii 


Ineed  from  a  fold  in  the  true  ekia.    This  fold  o 

ty  Taecolar  nufaoe,  which  ia  himiiriied  with  loogito- 

ridm,  to  which  blood.TgeHli  ira  oo^ooaly  distributod, 

rbi^  the  soft  inner  Uyer  of  the  uajl  dips  down.    The 
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NAKED  SEEDa 


NARDUa" 
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nail  grows  by  addiiionB  to  its  base,  but  as  it  mores  upwards  it  rsoeivos 
additional  matter  from  the  portions  of  the  skin  on  which  it  rests.  M. 
Beau  states  that  ^e  rate  of  growth  of  nails  is  2-5ths  of  a  line  per 
week,  and  that  the  growth  of  the  nails  of  the  toes  is  only  1-1 0th  of  a 
line  per  we^.  M.  Beau  states  that  during  disease  growth  is  not  so 
active  in  the  nail,  and  that  it  becomes  thinner  also  from  the  absence 
of  healthy  nutrition.  In  this  way  he  states  that  the  condition  of  the 
nails  may  be  made  subservient  to  the  diagnosis  of  disease.  Wben 
Uie  nail  is  injured,  provided  the  skin  beneath  has  not  been  destroyed, 
it  is  speedily  reproduced.  The  nail  Ib  in  e^ery  part  continuous  with 
the  true  epidermiB,  except  on  its  projectiog  edge,  which  in  the  fcetus 
is  also  continuous  with  the  epidermis.  (Carpenter,  Ptt'nciplet  qf 
Jffwnan  Physiology.) 

NAKED  SEEDS.  This  name  was  applied  by  Linnsavs  to  a  small 
form  of  fhiit  whiob  does  not  directly  bear  a  style  at  the  apex,  and 
which  has  the  appearance  of  a  seed,  as  in  the  Lamiacea,  to  whidi  the 
Sage,  the  Dead-Nettle,  the  Borage,  &a,  belong ;  such  fruits  are  now 
called  Spermidia  by  many  writera  Naked  seeds,  strictly  so  named, 
are  seeds  which  are  fertilised  by  immmediate  contact  with  pollen,  and 
which  have  no  pericarpial  covering ;  they  are  at  present  Imown  only 
in  the  great  class  of  Qymnogens,  that  is  to  say,  in  Uonifera,  OffcadaceoB, 
and  Lonmthaeea,    [Skxd.] 

NANDOU»  or  NHANDU.    [Si!BUTHiONiDJi.l 

NANI'NA  (Qray),  a  genus  of  lioUtuca,  oonsisting  of  the  phanorbicu- 
lar  species  of  SeUx,  with  large  umbilici,  included  in.  the  sub-genus 
MeU^la  of  De  F^russac. 

NANODBa      [PBITTAOID&] 

NANOTRAQTTS.    [AimLOPBiB.] 

NAFE-CRESTS,  the  English  name  for  the  spedes  of  Birds  belong- 
ing to  the  genus  (Aiscerhis.    [MusophaoidaI 

NAPHTHA  is  a  compoimd  of  Carbon  and Hydrogen,frequently  found 
in  the  neighbourhood  of  coal-deposits,  and  in  other  parts  of  the  earth. 
It  contains  82*2  of  carbon  and  14*8  of  hydrogen.  It  is  a  limpid  or 
yellowish  fluid,  lighter  than  water,  and  hence  called  Mineral  OiL  Its 
specific  gravity  is  0*7  to  0*84.  It  hardens  and  changes  to  the  substance 
called  Petroleum  on  exposure  to  air.  It  may  be  obtained  from 
Petroleum  by  heat,  which  causes  it  to  pass  off  in  vapour. 

Naphtha  issues  in  large  quantities  from  the  earth  in  Persia  and  the 
Birman  Empire.  At  Ruigoon,  on  one  of  the  branches  of  the  river  Ira- 
waddy,  there  are  upwards  of  500  naphtha  and  petroleum  wells,  which 
afford  annually  412,000  hogsheads.  In  the  peninsula  of  Abcheran,  on 
the  western  shore  of  the  Caspian,  naphtha  rises  through  a  marly  soil 
in  vapour,  and  ii  collected  by  sinking  pits  several  yards  in  depth,  into 
which  the  naphtha  flows.  There  is  an  abundant  spring  near  Anuana, 
in  the  Duchy  of  Parma.  Mr.  Dana  says  that  in  the  Unitod  States  it 
was  formerly  collected  for  sale  by  the  Seoeca  and  other  Indians ;  the 
petroleum  is  therefore  commonly  called  Gknesee  or  Seneca  Oil,  under 
which  name  it  is  sold  in  the  market. 

Petroleum  is  used  as  lamp-oil  in  Birma,  and  when  mixed  with 
earth  or  ashes  as  fuel  Naphtha  is  used  both  for  fuel  and  light  by  the 
inhabitants  of  Bakou,  on  the  Caspian.  The  vapour  is  made  to  pass 
through  earthen  tubes,  and  is  inflamed  as  it  passes  out,  and  used  in 
cooking.  The  spring  at  Amiana  is  used  for  illuminating  the  city  of 
(}enoa. 

Naphtha  has  been  recently  used  as  a  medicine,  and  is  found  to  be 
a  good  stimulant  in  some  chronic  diseases.  It  has  been  externally 
applied  as  a  lotion  in  cutaneous  affections.  It  is  sometimes  substituted 
for  drying  oil  in  making  paint  It  is  also  employed  for  preserving  the 
metals  of  the  alkalies  potassium  and  sodium,  which  cannot  be  kept  in 
contact  with  any  substance  containing  oxygen. 

The  Rangoon  petroleum  contains  the  compound  Paraffine.  This 
substance  hM  iJao  been  obtained  pure  in  a  liquid  form  from  the  coal- 
pits of  Derbyshire.  It  is  used  for  the  purpose  of  diminishing  the 
friction  of  machinexy  as  a  substitute  for  sperm-oiL  It  is  now  obtained 
artificially  from  coal,  and  also  in  a  solid  form,  from  which  candles  are 
made.    [Paravtinb,  in  Arts  asd  Sa  Dtv.] 

(Dana,  Manual  if  Mmeraiogy;  Gregory,  Handbook  of  Organic 
Chemistry,) 

NAPOLEANA.    [BELVisiAOSiB.] 

NAPU.     [MOSCHIDJS.] 

NAPUS.    [Bbassioa.] 

NARCISSALES.    [Endooeks.] 

NARCISSUS,  a  genus  of  Plants  belonging  to  the  class  Endogens 
and  the  natural  order  AmaryllidcKece,  among  which  it  is  known  by  its 
flowers  growing  upon  a  scape,  and  having  a  cup  at  their  mouth ;  the 
stamens,  which  are  opposite  the  sepals  being  longer  than  the  others. 
It  consists  of  bulbous  plants  principally  inhabiting  the  warmer  parts 
of  Europe. 

The  following  is  the  arrangement  of  the  European  species  of  this 
genus  given  in  Mr.  Wood's  '  Tourist's  Flora :' — 

A*  Leaves flat»  linear,  obtuse;  tube  of  corolla  short,  obversely 
conical ;  crown  campanulate,  dentate. 

N.  JPsetutoftarawHS,  the  DaffodiL  Scape  2-edged,  striate;  flowers 
nearly  sessile  in  sheath ;  crown  erect,  nearly  as  long  as  segments  of 
corolla;  stamens  equaL  It  is  found  in  woods  and  meadows  through* 
out  Europe. 

N,  minor,  a  native  of  Europe. 
VAT.  mar.  dxv.  vol.  m. 


N.  incomparabiUi  has  the  scape  2-edged.  It  is  found  in  France 
and  Italy  and  the  coasts  of  the  Mediterranean,  and  is  naturalised  in 
Great  Britain. 

B.  Leaves  nearly  flat;  flowers  hypocrateriform. 

L  Scape  nearly  terete. 

N.  cakUhimu,   Scape  2-4-dowered.    A  native  of  the  Isles  of  Glenans 
and  of  Brittany. 
N.  duhiua.    Scape  2-6-flowered.        Mediterranean  and  France. 
N.  ihrysanthus.  Scape  8-10-flowered.  Found  near  Grasse,  in  France. 

II.  Scape  2-edged. 

a.  Crown  yellow. 

N,  poeUeua,  Scape  1-flowered ;  petals  white.  It  is  found  on  open 
heathy  fields  in  Norfolk  and  Kent,  in  Grestt  Britain ;  it  is  also  found 
in  Austria  and  various  parts  of  Italy. 

N.  racUifioruB,  Scape  1-flowered ;  striate.  It  ii  found  in  Austria, 
Styria,  and  the  Vallais. 

N,  bijlorus,  with  linear-obtuse  keeled  leaves ;  scape  compressed,  2- 
edged,  striated,  2-flowered,  crowned,  very  short,  concave,  crenate  at 
the  pale  maxgin ;  the  petals  of  a  pale  sulphur  colour.  It  is  found  in 
sandy  fields  in  the  south  of  England,  and  in  Ireland ;  also  in  France 
and  Italy. 

N.  patuim,  iV.  prcBCox,  and  N,  TcbuHo,  are  other  European  species 
belonging  to  this  section. 

&.  Crown  and  petals  white. 

N,  polyaaath'M,  Scape  slightly  2-edged,  8-20-flowered.  It  is  found 
near  Toulon  and  Nice,  in  stony  places. 

N,  niveus.    Scape  6-10-flowBredL    It  is  a  native  of  France. 

N.  vnicolor.  Scape  10-15-flowered.  It  is  found  at  the  base  of 
Vesuvius. 

C.  Leaves  convoluto-setaoeous. 

N,  ierotiwaM,  Scape  1-flowered.  It  is  found  near  Palermo,  on 
open  hills. 

N,  cttpanictfiiu  has  the  scape  1-7-flowered,  and  is  found  on  the  coasts 
of  Corsica,  Sardinia,  Calabria,  and  Sipily. 

D,  Leaves  semi-cylindrical  and  channeled. 

N,  ketus  has  the  scape  1-S-flowered.    Found  near  Grasse,  in  France. 

N.  oehroleucut.    Scape  4-8-flowered.    Found  in  fields  near  Toulon. 

N,  odonu.  Scape  1-5-flowered.  It  is  found  in  the  fields  and  oUve- 
grounds  of  Lucca. 

N,  JonqniUa,  the  JonquH  Scape  2-6-flowered.  It  ii  found  in 
Italy. .  iV.  tntermediMt  is  probably  a  variety  of  this  species. 

N.  Bfdboeodium.    Scape  1-flowered.    A  native  of  heaths  in  fVance. 

The  species,  from  their  hardiness  or  gay  colours,  or  sweet  smell, 
have  long  been  favourite  objects  of  cultivation,  especially  the  Daffodils, 
Jonquils,  and  Tazettas.  A  very  full  account  of  them  will  be. found 
in  the  *  Amaryllidacees '  of  the  Honourable  and  Reverend  William 
Herbert^  p.  292  (8vo.,  London,  1837),  who  however  dfrides  the  genus 
into  six  others,  after  the  example  of  Salisbury  and  Haworth ;  but  as 
those  genera  are  not  likely  to  be  adopted  by  botanists,  with  the  excep- 
tion perhaps  of  the  genus  Oorbularia,  no  account  need  be  given  of 
them.  With  regard  to  CorbtUariOt  to  which  the  name  of  Hoop-Petticoat 
Narcissus  ia  given,  and  of  which  five  supposed  species  are  enumerated, 
the  peculiar  form  of  the  flower  and  the  delicate  stamens  of  that  plant 
may  perhaps  entitle  it  to  be  regarded  as  a  peculiar  genus ;  the  species 
are  pretty,  all  yellow  flowered,  with  the  single  exoeptioh  of  C.  cantcUnica, 
a  little  plant  with  white  flowers  found  on  the  mountains  of  Biscay  and 
the  Pyrenees,  but  now  lost  in  our  gardens. 

NARDO'STACHTS,  a  genus  of  Plants  belonging  to  the  natural 
order  ValerianaeecB,  The  limb  of  the  calyx  ii  5-parted ;  the  lobes 
ovate,  oblong,  acute,  leafy,  somewhat  toothed  and  permanent;  the 
corolla  is  regular,  ecalcarate,  obtusely  64obed  and  bearded  in  the 
throat;  there  are  4  stamens,  which  are  attached  to  the  bottom  of  the 
corolla.  The  species  are  herbs  with  sweet-scented  perennial  roots, 
which  are  beset  with  erect  fibres  at  the  neck. 

N,  Jaiamanii  is  a  dwarf  herbaceous  plant  vrith  a  long  haiiy  tap- 
root. The  stems  are  perennial,  very  shorty  and  simply  divided  into  a 
number  of  shaggy  scaly  crowns,  from  which  the  leaves  are  produced; 
the  branches  ereot^  dovmy,  and  a  few  inches  high;  leaves  obovate, 
lanceolate,  5-ribbed,  downy,  those  at  the  base  acute,  the  upper  ones 
obtuse ;  the  flowers  are  of  a  pale  pink  colour,  clustered  in  the  axils  of 
the  upper  leaves,  which  form  a  kind  of  involucre  for  them.  It  is  a 
native  of  Nepaul,  on  the  Himalaya  Mountains,  and  in  Delhi,  Bengal, 
and* the  Deocan.  Thii  species  is  the  true  Spikenard  of  the  andents, 
and  ii  esteemed  not  only  as  a  perfume  but  as  a  stimulant  medicine. 
Oriental  writers  give  it  as  a  remedy  for  a  multitude  of  diseases,  and 
it  seems  to  be  really  valuable  in  cases  of  epilepsy  and  hysteria. 

N,  grandifiora  has  a  glabrous  stem,  oblong  ^brous  leaves^  with 
solitary  terminal  flowers;  the  capstde  is  downy,  and  the  lobes  of  the 
calyx  evidentlv  denticulated.    It  ii  a  native  of  Nepaul  and  Kumaon. 

(Lindley,  Flora  Medico.) 

NARDUS,  a  genus  of  Grasses  beloDging  to  the  tribe  HothdluB.    It 
has  the  spikelets  in  two  rows  on  one  side  of  tiie  raohii  of  one  flower ; 
glumes  absent;    outer  pale  keeled,  tapering  into  a  subulate  point 
stigmas  elongate,  filiform,  protruded  at  the  apex  of  the  flower. 

8t 


1K» 


.    ITABDUS. 


A'.  Iriela,  the  Ibt-Gnn,  ia  ■  BritJili  ipaoiak  It  bu  the  rtmn  *od 
IWTM  enol^  ilnidar,  rigid ;  it  ia  £  to  8  ioohM  in  haight ;  tha  apike  ia 
elCM ;  Uie  outw  pata  bu  a  ■hurt  rough  ooriueou*  often  purpUih  two, 
the  liviar  pale  im  membrucnu.    It  ia  ft  lutiTB  of  moon  uid  b«tb& 

(BmbiogtoD,  Manuai  ofBHtiA  Beloitf.) 

NARDU3  ia  mlM  a  Dune  ginm  to  the  pUut  luppoaed  to  yield 
SpikeD»rd.    [SfiedaiU).] 

NARTHE  CIUM,  a  gonna  of  Planta  belonging  to  tbe  mtiim  order 
Imisaeta.  The  penaoth  ia  partly  ooloured,  of  S  linaar-Ianmnlata 
peniatent  leaTCa.  The  fliunenta  an  wooUt,  and  tbe  atyle  undirlded. 
It  baa  a  aimpta  obtnw  atigmn.  The  oapaulea  pTramidal,  8-oelled  and 
S-nlvadj  Tbe  placenta  extendi  only  a  abort  diatance  up  the  inner 
edge  of  tbe  diaaepimeDb  The  aeeda  have  a  long  fllifann  appendage 
M  each  end. 

ff.  otnfTogvm,  tha  only  Britiah  apeciei,  baa  bnsw  aword-abaped 
laavea,  pedioela  with  one  bnot  at  tbe  baM,  and  another  above  tbeir 
middle.  The  perianth  longer  than  the  itamena,  and  conaiderably 
aborter  tbu  the  eapaulea.  The  Sowen  are  bright-yellow.  Tbiaapedea 
i«  diatioguiahed  eepacially  by  tU  aeeda.     It  ia  foond  in  tuify  boga. 

(Babingion,  MoMud  of  Brilith  Botany.) 

NABWHAL.    [Cn*cu.] 

NASA'LIS  (Oeoffroy),  a  remaibable  genna  of  Honksya  eatabliabed 
on  tbe  ■  Qnanon  &  long  Nei'  of  Buffoo,  the  Proboadi-Honkey  of  Shaw, 
Simia  NatUa  of  Sobrabar,  Natalit  larvaiut  of  Oeoffiroy,  tha  Eahau. 

The  aDonnotu  derelopment  of  the  Done  ia  tbe  Kabau  ia  not  dependent 
on  bona.  The  naaal  bones  are  no  more  elsTated  than  they  are  in  the 
nrt  of  the  Siniadtf,  a«  will  be  perceired  from  the  following  cut  of 
tbe  ikoll  of  a  FroboBcia-Monliey  in  the  Huaeum  of  the  Zoological 
Society  of  London. 


EknU  or  Kahia  (Simla  nualU). 
The  Sgnre  given  below  waa  reduced  fr 
when  newly  vikea  from  tbe  caak  of  bj 

Ermerred  :  tha  apecimen  came  from  Bo] 
ut  with  tbe  noae  deteriorated  by  drjiog,  In  the  Uuaenni  of  that 
Sodety.  It  ia  aud  that  the  aniiOBl  baa  the  power  of  diluting  tbia 
organ  to  an  enormona  aize  by  inflation. 


Faee  of  KabiD  ([email). 
Andebert  give*  tha  Ibllowing  Tiew  of  tbe  noae,  i 


,  M  aeen  from  beneath. 


Keaa  ef  Eahas,  kcd  tma  beneath. 


The  following  aooonnt  of  thia  Uonkey  ia  giren  by  Mr.  Martin. 
"The  genua  Namlii,  of  which  the  'Queaon  b  long  Nbk'  of  Buffon 
Snppl.,  viL)  or  Proboacia-Monkoy  of  Shaw,  ia  the  type,  waa  foondori 
7  QeoffToy  St  Hilaire  in  hii '  Tableaa  dei  Quadrumanea,'  publiihed 
intbe'AnnaletdiiMua^umd'Hiatoire  Naturelle'  for  IBIZ  In  thU 
outline  of  the  SImiada  tbe  genera  Simitopillttctt  and  CcrraFtfiecu 
are  blended  ttsetber  under  the  latter  title ;  but  from  Ihia  group  are 
eiclnded  two  Honkeyi,  tbe  Douo,  constituting  the  ^pe  of  the  genoi 
PjigalArix  {Latwpi/ga  III.)  and  tbe  '  Quanon  k  long  Nez.'  Witb  respect 
"o  the  genus  Pygalhrix  or  Latvrpyga,  founded  upon  the  alleged  want 
if  cslloaitiea.  moat  natafaliita,  1  beliere  (aware  of  the  emr  oonunitted 
both  by  Qeoffioy  and  Qliger,  in  drsoribing  from  an  imperfect  akin), 
have  regarded  it  aa  merging  into  the  genna  BemnopiUucUM,  at  least 
proviaionaUy,  until  tha  intornal  anatomy  of  ita  auumad  lepreaentatin 
he  known. 

"  The  charactera  of  tha  genua  JVnioiu,  formed  for  tbs  reception  of 
the'Quenonhlong  Nei' (SuKa  JVoxicu,  Schreb.;  Cem/pitKteutlartat'a, 
Wnrmb),  are  laid  down  ai  foUowl : — 

** '  Muzale  short,  forehead  projecting,  hut  little  elevated ;  tvia] 
angle  GO* ;  noae  prominent,  and  extremely  elangsted ;  ears  small  and 
round.  Body  atout.  Cheek-Fouches.  Aaterior  hands,  with  four  long 
fingers  and  a  short  thumb,  ending  where  tbe  index-finger  begioi ; 
poaterior  handa  very  large,  with  fingeie  atout,  especially  the  thumb. 
Calloaitiea  large.    T^l  longer  than  the  body.' 

"At  a  aubeeqnent  period  however,  in  bis  'Coun  de  rHiatoiie 
,' pabliahed  in  1838,  Geoffroy,  i 
tabllabsd  by  F,  Cuvier,  plaoea 
within  ita  limila,  doubtfully,  it  is  tnie,  and  with  tbe  sckoowledgoMnt 
that  hie  genua  .Yaioiii  haa  not  been  generally  adopted,  bat  at  tbe 
same  time  with  a  bias  in  its  favour ;  for,  observing  that  the  mannen 
of  tbees  Honkejs  are  thoae  of  the  Semnopiikeei,  ha  adds, '  Cepandant, 
il  ne  Doua  pamit  enoara  d^montr^  que  le  singe  naaique  aoit  una  vfiit' 
able  semnopitbeque,  et  11  est  fort  poeaible  que  loraque  Teaptca  aeri 
mains  imparftitement  oonnue,  on  aoit  obbgtf  de  ntablir  la  genie 
JVoaalii,  dans  lequel  on  I'iaalait  autrefois,  mais  qui  n'est  pai  it6  admii 
par  la  plupart  dee  auteurs  moderaes.' 

"  Setting  aside  tbe  singular  conformation  of  tbe  noae,  ao  mnarkahle 
in  tbe  Simia  niualii,  ita  external  characters  are  not  diilerent  from 
thoee  of  the  SemnopilJuci  ia  general ;  and  it  is  to  be  obaervad  that  in 
a  second  species,  lately  added  by  Hr.  Vigors  and  Dr.  Honfield,  under 
the  title  of  Ifamiu  recumu,  the  proportions  of  this  part  of  Uie  face 
are  much  diminished,  and  ita  form  also  modified.  Thu  species  (wfaioh 
though  doubted  by  Bome  aa  being  diatinot,  is,  we  beliere,  InJy  so) 
takes  an  intermediate  station  between  the  Simia  nofolu  and  the 
ordinary  Semneptliiei  with  fiat  noees,  thereby  showing  that  the  ttaos. 
ition  in  this  partioalar  cbantoter  is  not  abrupt ;  even  were  it  ao,  an 
isolated  point  of  thia  nature  does  not  form  a  pbiloaopbical  baaia  upon 
which  to  ground  a  generic  distinction. 

"  So  fiu'  I  have  alluded  to  external  charactera  only  ;  it  remains  for 
me  to  give  some  aoaount  of  the  snstomioal  cbaraotera  of  tins  singular 
Monkey,  of  which,  as  br  aa  I  can  learn,  modem  naturalists  do  not 
appear  to  be  aware. 

It  would  seem  that  M.  Otto,  wbo  described  the  aaccutatad  form 
of  tbe  stomach  in  one  of  the  Uonkeya  of  the  genua  Stmnepitktciu,  a 
not  the  first  obaerver  of  this  peculiarity,  for  I  find  Uiat  Wormb,  is 
Uie  '  Memoirs  o£  the  Society  of  Bstavia,'  Dolicea  tbia  poiut  in  (be 
anatomy  of  an  individual  of  the  Simia  wuaiit.  After  giving  earns 
interaaung  details  respecting  the  habits  and  manners  of  the  specia, 
he  proceeds  as  follows  : — '  Tbe  brsjn  resembles  that  of  man  ;  tbe  lungs 
are  of  a  snow-white  colour  ;  the  heart  is  oovaied  with  tit,  and  this  is 
the  only  part  in  which  lat  is  found.  The  stomaob  ia  extimordinarily 
large,  and  of  an  irregular  form ;  and  there  ia  beneath  the  akin  a  asc 
which  aztenda  from  tbe  lower  jaw  to  tha  clavicles.'  Audebert  (with 
whose  work,  'Histoire  des  Smgea,'  Geofiroy  St.  Hilsire  waa  well 
acquainted)  refera  to  this  account  of  Wurmb ;  yet  QeoSroy  does  not, 
aa  Ctr  aa  I  can  End,  advert  to  these  points,  unleas  indeed  bia  atate- 
ment  of  the  presence  of  obeek-pouches  be  founded  on  the  observation 
of  a  sac  extending  from  the  lower  jaw  to  the  clavicles;  and  if  bo,  he 
has  made  a  ainguEar  mistake,  for  tha  sao  in  question  is  laryngeal,  and 
the  worda  aa  tl^y  aland  cannot  be  supposed  to  mean  anything  else.  I 
know  of  no  Monkey  whose  cheek-pouches  extend  beneath  the  skin  to 
the  olavicleB ;  but  tbe  laryngeal  saca  in  tJie  Orang  and  Oibbona,  and 
also  in  the  Stmnopiduci  themselTea,  are  remarkable  for  development. 
It  ia  evident  however,  from  the  silence  of  M.  Oeofi'roy  St.  Hilaire 
respecting  tbe  Isryngeal  sacculus  in  the  Proboaois-Monkcy,  that  he 
wsa  not  aware  of  the  msl  character  of  tha  atniotura  to  wbidi  Wurmb 
had  alluded.  With  respect  to  the  atmcture  of  tbe  atomaoh,  ndtbar 
Wurmb  nor  U.  Otto  drew  any  general  ioferencca  from  it;  they 
described  it  aa  it  preeented  itself  in  single  apecies,  and  regarded  it  in 
an  isolated  point  of  view ;  it  is,  if  I  mistake  not,  to  Hr.  Owen  that 
we  owe  its  reception  as  an  anatomical  character  extant  throughout  the 
Semaepitheti,     ('  Transaetiona  of  the  Zoological  Society,') 

"  The  statement  of  Wnimb  respecting  Uie  r 
appaiatoa  of  the  Proboecia-MDnkey   I  have  lately  b 

"In  every  enenbial  point  tbe  atomach  ia  the  mine  s«  in  all  tha 
StmnopMeei  hitherto  examiaed  :  it  consista  of  a  large  cardiac  pouch, 
with  a  strong  muscular  band  running  as  it  were  aronnd  it  ao  as  tn 


h  and  laryngeal 
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divids  it  into  two  compartmeDti,  &a  upper  and  lower,  slightly  oor- 
rugatsd  into  Mcculi ;  tba  cardiac  apex  of  the  upper  pouch  projects  as 
B  distinct  •acculiu  or  an  oval  forco,  and  is  not  bisd.  From  this  upper 
pouch  ruDS  a  long  and  gradually  narrowiDR  pyloric  portion,  eoirngated 
into  aacooli  by  meane  of  three  musoolar  bindi,  of  which  one  n  coa- 
tinned  from  vie  baod  dividing  the  cardiac  pouch  into  two  compart- 
meDti.    The  elongated  pyloric  portion  aweeps  around  the  lower  cardiac 

"  Tba  lunga  coiudattt]  of  two  lobag  on  each  eide,  the  fiuorediriditig 
the  lobea  on  the  right  side  being  the  moit  cotnplste. 

"The  UrfngHl  mo  was  of  enormous  lUie,  and  siDgle.  It  extended 
over  the  whole  of  the  throat,  and  advanoed  below  Uie  olaviclee,  com- 
municating by  meaaa  of  a  eingle  but  lai^  opening  with  the  laryuz. 
Tbii  opening  is  on  the  left  aide,  between  the  larynx  and  the  oa  hyoides, 
knd  is  capable  of  being  cloaad  by  meana  of  a  muscle  ariaing  from  the 
anterior  ape i  of  the  os  hyoidei,  Aod  running  down  the  central  aspect 
of  the  tncbfB  to  the  atemum.  The  contraction  of  this  muscle  drnws 
the  OB  hyoidei  down,  ao  aa  to  presi  upon  the  edge  of  the  thyroid 

"  There  were  no  cheek-pouches,  nor  any  traces  of  them. 

"The  teeth  were  much  worn,  but  the  fifth  tubercle  of  the  last 
molar  tooth  of  the  lower  jaw  was  tott  ^itinot"  ('  ZooL  Proa./ 
18ST.). 

&mia  notolu,  the  Kahau,  is  of  a  reddish-brown  colour,  except  the 
li^t-«oloured  tail,  lower  part  of  the  back,  and  aome  light-coloured 
maifclng*  on  the  aim*.  Height  about  S  feet,  when  neari;  erect.  Female 
rather  leas,  and  destitute  of  the  light  markinga  on  tiie  baok,  to.  Moie 
and  &««  daAiah-brown. 


Mr.  Vigors  and  Dr.  Hortfield  atate  that  it  has  been  suggested  that 
this  may  be  tbe  young  of  the  Kabau ;  hat  they  state  that  they  oannot 
allow  tbemaelTea  to  come  to  the  conclusion  (hat  they  are  the  aame, 
with  BO  great  a  disproportion  of  the  facial  angles,  in  the  absenoe  of 
aome  stranger  grounds  than  mere  conjecture.  Ita  teeth,  they  remark, 
showed  DO  signa  of  being  otherwise  thaa  adult 


Kalun  {BiiHta  nsHld).    Andelietl. 

Thii  speotes  la  a  nattre  of  Borneo.  Their  habits  are  gregarious, 
and  they  are  said  to  collect  in  great  troops  upon  the  trees  boidering 
the  rivers  at  sunrise,  darting  from  tree  to  tree  with  great  activity, 
■ometjinea  springing  a  distance  of  IS  feat  Their  name,  Kahsu,  is 
Buppoaed  to  be  given  to  them  from  their  continued  cries,  which  an 
cobtddend  to  resemble  that  word  in  their  expreiaion.  Their  dispoei- 
Uou  is  aajd  to  be  bad.  M.  Lesson  notices  a  stBtemeot  that  the  apecies 
is  also  a  native  of  Cochin  China ;  but  he  gives  no  authoii^  for  this 
IcMxIity, 

Mr.  Vigors  and  Dr.  Horsfleld,  in  their  paper  '  On  the  Mammalia  in 
the  Zoological  Museum,'  after  noticing  the  species  above  described, 
mention  another  form,  of  which  two  specimens,  almost  equally  dis- 
tinguished by  the  ext«Duon  of  the  nose,  but  having  that  member 
tamed  up  instead  of  being  recumbent  brought  alio  from  Borneo,  are 
In  the  nme  collection.  This  is  the  form  alluded  to  above  by  Mr. 
Hartin,  and  is  thus  characterised  by  Hr.  Vigors  and  Dr.  Borsfield, 
under  the  name  of  Natalit  recvrina.  It  is  to  he  renArked  that  they 
were  also  preserved  in  spirit,  and  consequently  were  not  subject  to 
the  same  contraction  of  the  soft  parte  of  the  nose  aa  might  have 
occnrred  in  dried  shias. 

It  has  the  head,  neck,  sboalders,  andUiighs  rufons  above ;  abdomen 

Ker;  middle  of  the  back  reddidi-gray  j  inside  of  arms  and  thigh^ 
'er  part  of  the  back,  and  tail,  gray ;  tail  below,  white.     Sise  about 
one-third  less  than  the  Eahau, 

Mr.  Vigors  and  Dr.  Eorafleld  observe  that  the  general  colour  and 
markings  of  thie  animal  correspond  with  those  of  the  Eabau.  The 
skin  of  the  face  however,  they  remark,  is  reddish  in  N.  reewvw,  where 
in  the  other  epedee  it  is  black.  In  N.  rMwrus,  they  add,  the  boud  is 
very  prominent ;  but  in  the  Eahau  the  hairs  on  the  ohin  scarcely 
UBume  the  appemranca  of  a  beard, 


Mr.  SwaineoQ  appears  to  agree  with  Mr.  Vigor*  and  Dr.  Horsfiel^ 
and  Mr.  Martin,  in  considering  N.  rteurvat  distinat ;  for  he  givea  the 
number  of  species  of  NataUt  as  two.  ('  Natural  History  and  CUssiS- 
catioQ  of  Quadrupedii.') 


herb,  such  as  Creaa.  By  Uie  English  of  the  present  day  it  la  givBD  (o 
the  Tmpaiilum  mojut  [Tbofxoluh],  an  Amerioaa  aannal  with  pungent 
fruit ;  by  botanists,  to  the  Water-Creas  and  plants  allied  to  it ;  by  llu 
Bomans  it  was  applied  to  a  [ilant  reaembling  Huttard  In  its  qualidea. 

The  species  now  referrad  to  the  genus  JVoaltirfiuM  were  formerij 
included  under  frityn&riBgk  Natturtaart  was  separated  by  Brown, 
and  is  principally  distinguished  by  the  position  of  the  ootyledoni,  a 
point  of  primaiy  importance  in  the  whole  order  of  Branieavta.  In 
Si»ymirtttni  the  ootyledons  are  folded  with  their  back  upon  the  radicle 
whilst  in  Nattariiuia  their  edges  are  presented  to  it;  in  the  former  the 
cotyledons  are  said  to  be  incumbent,  in  Uie  latter  aocumbent. 

N.  oficinatt  {Sitymbriuat  Ifatiurtium),  the  Common  Watar-Craaa,  In 
addition  to  the  choraoten  of  the  genu),  this  plaot  ii  known  princdpallj 
by  the  form  of  ita  leaves,  The  leaf  is  compoaad  of  from  6  to  7  laaaet^ 
which  are  arranged  opposite  each  other  on  a  oommon  petiole  with  a 
terminal  leaflet.  The  leaflets  are  somewhat  heartsbaped  and  slightly 
waved  and  toothed ;  they  are  euoculent  and  their  sur&ce  is  snioatb. 
The  terminal  leaflet  is  always  largest.  The  upper  leavea  do  not 
separate  into  distinct  leafleta,  being  pinnatifid  with  narrow  segmenta. 
The  petiole  of  the  leaf  doea  not  in  any  manner  embrace  the  stem.  The 
flowers  are  white,  and  the  pod^  when  ripe,  are  about  an  inch  long. 
It  is  a  native  of  rivulets  throughout  the  world,  and  is  very  plentiful 
in  Qreat  Britain.  It  has  a  warm  agreeable  flavour,  and  ha*  long  been 
one  of  tlie  most  popular  plants  as  a  salad.  It  was  fomteriy  much 
used  in  medicine  aa  a  diuretic  and  aoti-eoorbntlo,  but  its  gnat  eon- 
sumption  now  is  as  an  article  of  diet  As  it  fi«qnantly  grows  amongst 
plants  that  are  not  wholesome,  and  that  bear  to  it  *  general  raaemblann^ 
it  would  be  well  for  evaiy  one  to  be  acquainted  with  ita  ehanotara. 
The  plant  moat  frequently  mistaken  for  it,  espeoially  whan  out  of 
flower,  is  the  fool's  water-oresa.  [SiDv.]  From  this  it  may  be  alwaya 
distinguished,  and  in  fact  from  all  other  Unbtiiifera,  by  the  petiole! 
of  llie  leaves  not  forming  a  sheath  round  the  stem. 

Ttie  WaterCrss*  is  oultiTated  to  a  very  great  extent  in  the  nsi^- 
bourhood  of  London.  The  pUnt*  are  placed  out  in  rows  in  the  bed 
of  a  clear  stream  in  the  direction  of  the  current  and  all  that  is  reqnind 
for  their  snoeeisful  growth  is  replanting  oooaaionally  and  keeping  the 
plants  dear  of  mud  and  weeds;  aandy  and  gravelly  bottoms  an  Mat 
"  Some  market.gardenerB  wEio  can  oomuund  only  a  email  atnam  of 
water,  grow  the  water-cress  in  beds  aunk  about  two  feet  in  a  Tetentlva 
soil,  with  a  very  gentle  slope  from  one  end  to  the  other.  Then, 
acoording  to  Hie  £ope  and  length  of  thri  bed,  dams  ara  made  six 
inches  high  across  it  at  Intarv^  so  that  whui  theae  dama  ara  flil^ 
the  water  may  rise  not  leas  than  three  iuchae  on  all  the  plant*  inolnded 
in  each.  The  water,  being  turned  on,  will  oiroulate  from  dam  to 
dam,  and  the  plantB,'if  not  allowed  to  run  to  flower,  will  affind 
abundance  of  young  top*  in  all  but  the  winter  months."  (Q.  Don.) 
'Water-Cresses  grown  in  this  way  have  not  so  fln*  a  flavours*  those  from 
natural  streams. 

If.  tj/lvttirt  ia  a  leu  common  apedes.  It  is  found  on  livar  bank* 
and  in  wet  places.  It  la  diatioguished  from  the  last  by  having  yellow 
flowers,  and  by  its  petals  being  twice  as  long  as  the  oa^^ 

N  foSmtrt  ia  also  ■  native  of  wet  places.  It  ha*  a  Sbrooa  root  and 
small  flowers,  with  the  petals  only  as  long  as  the  oalyx.  The  two  last 
are  also  native*  of  Qreat  Britain. 

Other  European  apeoie*  ar*  N.  lippimK,  If.  pyrmsinwi,  N.  oMtM 
N.  aiKfhibHun,  N.  Jhtviatile,  JV.  omMnKieiiiM,  AT.  terrain,  and  a 
aatlriaeum. 

KASUA.    [T1VXKBID&] 


ion  NA.TA.TOItES. 

NATATCftES,  IlligBr"B  name  for  th»  SwiBumD8-Birf»— Swuii 
Ducki,  Oscse,  Ac.    [DucKi.] 

NATICA.    [NMUtiD*.] 

MATRIX  (Liurenti),  a  genns  at  Colvbrida,  a  fcmily  of  Soakei 
dsitituU  of  poison-Cuige,  and  of  vbicli  the  Coomioa  Snake,  N.  lorqaala 
-of  Ray^  ma;  b«  taken  u  ui  example^ 

The  head  is  dietinct,  oblong-ovate,  depressed,  covered  -with  bcuU  ; 
gape  wide,  body  very  long,  nearly  ovlindrioal,  slender,  scaln  imbri- 
cated, placed  in  longitudinal  seriee,  lanceolate,  generally  ouinatBd; 
■bdominal  shields  umple,  arched  at  tba  margin,  caadalilueldabiseriaL 
(BeU.) 


Bead  and  tall  ot  Ifflrii.    Bad 


>m  above ;  laU  ftou  belm. 
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White  and  others  have  remarked  an  offensive  power  in  thla  eraton. 
that  of  '  atinking  se  defendendo,'  u  White  daacribes  it.  He  addi,  "  I 
knew  a  gentleman  vrho  kept  a  tame  snake,  wbich  was  in  ita  pteaon  s« 
sweet  as  any  animal  while  in  good  bumour  and  unalarmed ;  bat  as 
soon  as  a  etranger  or  a  dog  or  cat  came  in,  it  fell  to  hunng,  lad 
filled  the  room  with  such  naasaous  effluvia  aa  rendered  it  lunUy  mp- 
pertuble."  But  this  offensive  odour,  which  is  aipelled  from  certam 
glands,  is  not  emitted  in  self-defence  alone.  It  ia  also  said  to  be  the 
-tant  of  Beiual  excitement. 

the  number  of  16  or  20,  are  deposited  in  a  connected  cbain 

dung-heap  or  warm  situation,  the  connection  being  effected 

by  a  glutinoua  substance,  and  there  lelt  till  the  heat  of  the  place  or 
of  the  sun  calls  the  young  into  life.  Preparations  illustrative  of  tha 
anatomy  of  the  Snake  are  to  be  seen  in  the  Museum  of  tlie  Boyal 
Collage  of  Surgeons  of  England. 

The  Dommon  amdce  commences  ita  hybernation  in  some  warui  hedge, 
under  the  root  of  a  tree,  or  other  sheltered  situation,  about  the  end 
of  Butamn ;  and  then  they  coil  themselves  up,  sometimes  in  nurobera, 
till  the  spring  again  brings  them  forth.  Many  inatanoes  of  tame  snika 
have  been  recorded.  Mr.  Bell  gives  the  following  aooount,  ahowiog 
that  snakes  may  be  made  to  diatinguiib  those  who  cartas  and  teed 
them.  "  I  had  one  many  yean  since,  which  knew  me  from  aU  other 
peraons ;  and  when  let  out  of  hii  box  would  immediately  come  to  me, 
and  craw!  under  the  eleeve  of  my  coat,  where  he  was  fond  of  lying 
perfectly  still,  and  enjoying  the  warmU).  He  was  acooatomed  to  com* 
to  my  hand  for  a  draught  of  milk  eveiy  morning  at  breakfast  whiek 
be  always  did  of  bia  own  accord,  bat  he  would  B;  from  Bl 
his*  if  they  meddled  with  him." 


If.  Ur^ptala,  Bay,  Fleming,  Jenyni,  Bonaparte;  Coluber  Natrix, 
T.lnn  J  Bbaw,  Daodin,  Torton ;  CoMier  torgvaCut,  Lac^pide ;  Ifairix 
wtHgarit,  lAnranti;  IVo))idoi»o(«>JVa(ru:,Kuhl,Qray,  Schleget;  Hinged 
8^^  Pennant;  Coaleuvre  k  Collier,  lac^Me.  It  is  the  Hingelnatter 
of  the  Oarmans,  and  Tomt-Orm,  Bnok,  aiid  Bing-Orm  of  the '  Fauna 
-QuBolo.' 

The  Common  or  Hinged  Bnake  is  too  well'known  to  require  descrip- 
tion :  the  tamale  is  larger  than  the  male.  Ita  food  consista  of  lizards, 
youfig  birds,  birds'  eggs,  mice,  and  more  particularly  frogs.  The  latter 
«M  generally  captured  by  one  of  the  hind  lege,  and  in  that  case  tha 
pnj  is  ■wallowed  alive,  and  wiUi  the  lower  limbs  and  parts  foremost, 
t^  head  still  continuing  in  its  proper  position,  and  disappearing  last. 
During  Ox  opention  of  deglutition  the  cries  of  the  frog  are  very 
distresiing,  and  we  have  deUvefcd  more  tban  one  tntnx  its  enemy — 
unfairly  perhaps,  in  oonsequenoe  of  being  attracted  by  the  cries  of  the 
BufTerer.  The  frog  eridently  remains  alive  for  some  time  after  it  has 
been  swallowed,  ki  the  oourse  of  which  tfae  jaws  of  the  make  are 
dilated,  and,  so  to  speak,  dislocated  in  order  to  allow  of  the  passage 
of  the  diaproportianed  body  to  be  conveyed  into  the  stomach.  Ur.  Bell, 
who  gives  in  hii '  British  Reptiles '  a  very  accurate  and  clear  account 
of  the  manner  in  whiob  Utis  operation  ia  performed  and  the  dilatation 
eStcled,  states  that  he  haa  heard  a  (n^  distinctly  utter  its  peculiar 
cry  aerersl  minutsa  after  it  had  been  swallowed  by  the  snake.  The 
same  aoologist  obaervea  that  the  frog  is  generally  Uken  by  one  of  the 
hinder  extremitiea,  because  the  latter  is  mast  frequently  in  the  act  of 
fleaing  Grom  ita  pursuer  when  taken ;  and  In  that  case,  the  prey, 
acoording  to  his  sxpsrience,  is  swallowed  as  we  have  above  described; 
.but  he  siddi,  that  if  tiis  frog  be  taken  by  the  middle  of  the  bodjr,  the 
■nake  invariably  tuma  it  by  several  movemeuts  of  the  jaws,  until  the 
bead  ia  directed  towards  the  throat  of  the  snake,  when  it  ia  Bwallowed 
.he»i  foremost.  In  taking  lizards  or  birds,  the  snake,  as  far  as  Hr, 
Ball's  obasrvation  goes,  always  Bwallowa  them  bead  foremost  The 
same  author  gives  a  curious  but  painful  descriptioa  of  an  instance 
where  two  snakes  had  aeiaed  the  same  wretched  frog,  which,  after  a 
long  and  punful  struggle,  and  soma  fighting  between  the  snakes,  was 
swallowed  by  the  victor. 

Wben  the  akin  of  ths  common  snake  has  been  just  caat.  it  ia  a  very 
beautiful  serpent  *nd  those  who  have  seen  it,  as  we  have,  gracefully 
■wimmlng  with  elevatsd  head  and  neck,  and  with  the  sun  shining  on 
ita  'enamelled  skin,'  as  it  crossed  the  limpid  water  of  soma  clear 
■treamorlittlelaka,  will  acknowledge  its  eleguos and  beauty.  Mr.  Bell 
has  the  following  observations  upon  the  subject  of  this  change  of  the 
.akin.  "Snakea,  like  moat  otiier  ReptUia,  shed  their  cntiole  or  outer 
akin  at  greatar  or  leas  intervals.  It  ia  a  mistake  to  assign  a  particnlar 
period  to  this  proosss ;  some  have  stated  it  to  occur  once,  some  tw' 
in  tha  summer;  but  I  have  found  it  to  depend  upon  ths  temperati 
•of  the  atmonibere,  and  on  the  state  of  health,  and  the  more  or  1 
-frequent  feeiuiig  <rf  the  animal.  I  have  known  tha  skin  shed  four  or 
Sve  time*  during  the  year.  It  is  always  thrown  off  by  reversing  it ; 
«o  that  Ilia  transparent  covering  of  the  eyes,  and  that  of  the  aoalet 
alaa,  are  always  found  in  the  ezuvin.  Previously  to  this  ourioui 
oircutzurtanoa  taking  plaos,  the  whole  mitide  becomes  somewhat 
opaqos,  the  eyas  are  dim,  and  tfae  animal  !b  evidsnUy  blind.  It  also 
.baoomsamore  or.Ieea  inaotive,  until  at  length,  when  tbe  skin  ia  ready 
to  be  removed,  being  everywhere  detached,  and  the  new  skin  perfecUy 
iiard  tmdemaatb,  the  animal  bureta  it  at  the  neck,  and  or — ' — 
.ttuDugh.same  dense  herbage,  or  low  brushwood,  leaves  it  att 
•nd  oHnea  forth  in  fsr  brigntac  and  oleaiar  oolaan  than  befoM.' 


CoEnmon  or  Ringed  SmkD  (Jfolni  largn^a). 

The  editor  of  the  last  edition  of  Pennant's  '  British  Zoology,'  tha 
Rev.  L.  Jenyns,  and  Hr.  Bell,  are  all  of  opinion  that  the  Dumfriea- 
ahire  Snake  of  Sowerby'a  '  British  Hiscellany'  ia  probably  an  immatnra 
variety  of  tbia  species.  The  editor  of  Pennant  aaema  howerar  to  be 
in  doubt  whether  it  is  the  youog  of  the  Aberdeen  Snake,  Avgiuu  Bryx, 
or  of  the  Nalrix  here  treated  of^  But  there  can,  we  apprehend,  be 
hardly  any  doubt  that  tha  Dumfrieashire  Snake  Is  the  young  i^  if. 
torguata.  The  Aberdeen  Snake  is  nothing  more  than  ths  Slow- Worm 
or  Blind-Worm.    [Blhid-Woiul]    Hr.  Ii^cgillivny  states  that  he  has 

iver  seen  the  Rioged  Snake  in  Scotland. 

Qeogiaphical  Diatnbution. — Europe,  "  from  Scotiand  and  the  ooma- 
ponding  latitude  of  the  Continent^  to  Italy  and  Sicily."    (Bell.) 

With  reference  to  the  alleged  inability  of  reptUea  to  live  in  Ireland, 
Hr.  Bell  says,  "  I  have  already  mentioned  the  existence  otLactrla  agUii 
there,  and  with  respect  to  the  present  species,  the  following  is  the 
result  of  my  inquiries.  It  would  appear  not  only  that  the  Common 
Snake  is  not  indiRenoua  to  Ireland,  but  that  seven!  attempt!  to  intro- 
duce it  have  totally  failed.  Hi.  Ball  some  time  aioce  informed  me  of 
some  trials  of  this  kiud."  Ur.  Bell  then  prints  the  following  letter  from 
Mr.  Thompson,  which  he  had  recently  received,  and  which,  as  Hr.  Bell 
observes,  gives  a  very  detailed  and  clear  account  of  the  actual  faota. 

"  In  this  order  (Ophidia)  there  ia  not  now,  nor,  I  believe,  ever  waa 
th«e,  any  species  indigenoua  to  Ireland.  In  the  Edinbur^  '  New 
Philoaaphical  Journal,'  for  April,  183S,  it  ia  remarked:  'We  have 
learned  from  good  authority  that  a  recent  importation  of  snakea  has 
been  made  into  Ireland,  and  that  at  present  they  are  multiplying 
rapidly  within  a  ftw  miles  of  the  tomb  of  St  Patrick.'  'I  never/ 
proceeds  Mr.  Thompson,  'heard  of  this  circumstance  nntO  it  was 
published,  and  subsequently  endeavoured  to  ascertain  ita  truth,  by 
Inquiring  of  the  persons  about  Downpatrick  <where  the  tomb  of  St 
Patrick  ii)  who  are  beat  acquainted  with  theae  subjeota,  not  one  of 
whom  had  ever  heard  of  snakes  being  in  the  naighboorhDOd.  Baecd- 
laoUng  that  about  tha  year  1831,  a  snaks  (JV.  UrgmM,},  Immadiatisly 


aftff  being  killed  «t  Hilecron,  wu  brought  bv  i 
in  gnat  caoBtanulJoD  to  my  friend  Dr.  J.  L.  Di 
«  aJlm 


le  countrj-peopl' 

friend  Dr.  J.  L.  iDrummond,  I  though*  ' 

Lod  noeutt;  made  inquiry  o^  | 


thii  nii^t  be  ooe  ot  thoie  aUuded  to ;  and  noentty  made  mquiry  o* 
Jameii  Claaland,  Eaq.  of  }luth  Qael  Houm  (count;  Down),  26  milei 
distant  in  ■  direct  line  from  Downpatrick,  reepecting  makes  aid 
to  haTB  besD  turned  out  b;  him.  1  was  favoured  bj  that  gentleman 
with  the  following  utiafactAr;  reply  i — "  The  report  of  my  baling 
introduced  eoakea  into  tlua  country  ii  correct.  Being  curious  to  aacec- 
tain  whether  the  climate  of  Ireland  waa  deetmctiTe  to  that  oUh 


lot  then 


a  Core 


OardcD  market  in  London;  they  biti  been  taken  lome  time,  and 
quite  tame  and  femiliar.  I  turaod  them  out  in  my  garden;  thej 
immadiaCely  rambled  away ;  one  of  them  was  killed  at  Hileoroea," — 
that  alluded  to  aa  having  been  brought  to  Mr.  Dnunmond,— three 
milea  diatant,  in  about  a  week  after  its  liberation  ;  and  tbrse  othera 
were  ahortly  afterwards  killed  within  that  distance  of  the  place  where 
they  were  turned  out ;  and  it  is  highly  probable  that  the  remaining 
two  met  with  a  similar  fate,  filling  victims  to  a  reward  which  it 
appea™  was  offered  for  their  dcstructioD.'  " 

To  this  Hr.  Bell  adds,  that  it  certairUy  does  not  appear  that  the 
failure  of  theae  attempts  to  introduce  sDakea  into  Ireland  is  to  be 
Bttributad  to  anything  cormected  with  the  climate,  or  other  local 
drcnmvtanceB,  but  rather  to  the  prejudice!  of  the  inhabitanta;  nor  is 
there  reason  to  believe  that  tbair  absence  f^m  Ireland  ia  othar  than 
purely  accidental.    ('British  Reptilea'}    [Ofhidu.] 

IfATROLITE.aHineral  belonging  to  tbefamily  of  Znlvtw.  Itoooun 
in  right  rhombic  prisms,  usually  elender,  and  terminated  by  a  short 
pyramid.  Theoleavage  is  perfect  It  also  occurs  in  globular,  stellated, 
and  divergent  groups,  consisting  of  delicate  acicular  fibres,  which  often 
tenninate  in  acicular  prismatic  crystals.  The  oolouris  white,  or  indijiirig 
to  ysUow,  gny,  or  red.  The  lustre  is  vitreous.  It  is  transparent  to 
trualacent.  Its  hardness  is  AS  to  Gfi  ;  its  specific  gravity  is  2'11  to 
Slfil.    It  baa  the  fbllowing  composition  : — 


.    4S'0 
Alumina 26'5 


a  gla»y  globule. 

SfxUdlt  resembles  Natrolite,  and  differa  in  containing  lime  in  place 
of  aodk 

Pooknatite  is  a  related  species,  from  Poohtia,  Hindustan. 

Metelt  is  another  related  ipeines,  occurring  usually  in  impregnated 
globules,  having  a  flat  columnar  or  radiatcdstrustore,  with  a  pearly  or 
silky  luatn. 

aarringtaniu,  from  the  north  of  Ireland,  and  Brrrieiit,  bim  Brevig, 
Norway,  appear  to  be  identical  with  MaoU. 

Maoiypt  ia  an  old  specie*  of  Mineral,  embracing  the  various  forms 
here  enumetal«d. 

(Dana,  Mmtralom.) 

NATRON.    [Sodium.] 

NATTERJACK,  or  NATTER-JACK  TOAD,  the  English  name 
for  the  Bufo  Qdamita  of  LaurentL  Its  colour  is  Ughtyellowish, 
inclining  to  brown,  and  clouded  with  dull  olive ;  but  its  moat  disfin- 
guiahiDg  mark  ia  the  brightyellow  line  running  along  the  middle  of 
the  hack.  The  warts  or  ghmda  □□  the  body  and  the  Urge  glands 
behind  the  bead  are  reddish  ;  the  under  parts  yellowish  spotted  with 
black,  and  the  legs  banded  with  black.     [BDrO.] 

Hr.  Bell  gives  tho  fallowing  dimensions  : — 

iDChM.    Llns. 

Total  lenuth 2  S 

Length  of  fore  leg 1  3 

Length  of  hinder  leg       .        .        .        '    2  2 


NAU'CIiRA,  a  geotia  of  Plants  belonging  to  the  natunl  ordai 
SnHaeta.  It  has  a  ealyi  with  an  oblong  tube  and  a  ihort  traneata 
-    ^toothed  limb;  the  mruUa  is  funnel-ahapad,  wiUk  a  alender  tube,  a 


sules  are  2-cellsd,  sessile  upon  the  receptacle,  but  giwdually  attanuHt«d 
to  the  base.     The  seeda  nunieroua,  imbricate,  winged,  fixed  to  oblong 

Elaoentgs,  which  are  adnate  to  the  dissepiment;  the  embryo  is  invested 
I  a  fleshy  albumen.  The  leavea  are  opposite,  or  3-1  in  a  wborl, 
petiolate,  or  sessile.  The  bracta  wanting  at  the  bass  of  the  head  of 
fiowera,  but  with  linear  palen  among  the  flowers,  whieb  are  orowded 
and  aaasile.     The  species  are  unarmed  treea^  rarely  shrubs,  and  natives 


..    ._ hsa;  petit 

leaves ;  triangnlar  stipules ;  terminal  solitary  peduuctes,  usually 
shorter  than  the  heads,  which  are  globose.  Tbe  flowers  are  orann- 
coloured,  collected  into  heads  about  the  uie  of  a  small  apple  Juia 
style  Is  white  and  exserted.  The  seeds  not  winged ;  the  leaves  from 
S  to  10  inches  long.  Kudumba  is  the  native  name  of  this  tree ;  it 
flouri^ea  aboat  Calcutta  and  Malabar,  where  it  grows  to  be  a  very 
large  tree,  and  is  ornamental  and  very  nssful  from  the  extensive  ehade 

N.  parvifMa  has  petiolate  obavat»«btuie  leaves,  oval  stipules,  and 
terminal  solitary  peduncles ;  sometimes  the  peduncles  are  m  triplets, 
wheu  the  middle  one  is  the  shortest.  It  ia  a  native  of  Uie  East  Indies 
and  all  the  coast  of  Coromandel,  hut  chiefly  in  the  mountains  of  the 
Phiiippines.  Tbe  flower*  are  light  yellow  and  globular,  about  the  aiie 
of  a  plum.  The  wood  is  of  a  pale  chestnut-colour,  firm,  and  closa- 
gtained ;  it  ia  useful  for  purpoaea  where  it  can  be  kept  dij,  but  when 
exposed  to  wet  it  soon  decaya 

f/.  mrdifolia  is  prized  on  acoonnt  of  its  wood,  which  is  light  and 
durable  where  it  can  be  kept  dry.    It  answen  well  for  furniture. 

There  are  ST  species  of  this  genus  enumerated,  all  of  which  are 
natives  of  the  Bast,  but  do  not  possess  any  peculiar  qualities  which 
entitle  them  to  particular  notice. 

The  Nauclta  OanAia  of  Hunter  ('  Linnean  Traniaotlons,'  voL  ix.)  is 
now  VtKaria  Qambia.     [UHOaaia.] 

(Lindley,  «oro  Mtdiea.) 


fuaiform  bodies,  tails  heeled  at  tbe  aide,  and  two  free  apines  before  the 
anal  fin.  The  N.  doctor  is  popularly  kaown  as  the  Pilot-Fisb.  and  is 
remarkable  for  its  habit  of  following  vessels  often  for  many  hundred 
miles.  Hr.  Couch,  in  the  14th  volume  of  the  '  Linnean  Tranmotiona,' 
recorded  an  iostanos  of  two  individuals  of  this  spades  whioh 


accompanied  a  ship  from  the  Hediterranean  to  Falmoutb,  where  the] 
were  taken  bv  a  net  The  N.  daclor  is  about  a  foot  in  length,  and  U 
remarkable  tor  the  beauty  of  its  colour,  being  of  a  silvery  pale  blue 


NAU'f  ILIDiE,  or  NADTILA'CEA,  a  family  of  Cephalopodoua 
MoUiuca.  According  to  Lamarck,  they  eonatitute  tiis  aiith  family  of 
his  Polythalamous  Cephalopoda,  coueiating  of  the  genera  Ditcorbita, 
Siderolilet,  PalyOomeHa,  Vortidatii,  NummulU^  and  kmttiltu.  To 
these  Ur.  G.  B.  Sowerby,  Jun.,  adds  SimpUgai  and  EHdatiphonita.  In 
the  system  of  M.  De  Blainville  it  is  the  fifth  family  of  bia  Polgthala- 
macea,  and  comprises  the  genera  Oriulitf,  AauttZiu,  PtlyiloiiuUa,  and 
LaUiciSina.    The  genus  ffantiltu  is  the  type  of  this  flunily.    [ClPna. 

Lhmnus  gave  the  following  as  the  generic  character  of  NaiOilta : — 
"Animal  (Kumphius,  'Hue.,'  t.  17,  f.  D)  testa  unlvalvis,  isthmis  per- 
foratia  conounerata,  polylhalamla ; "  and  he  divided  the  genua  as 

X.  8pir*l,  rounded. 

In  this  section  he  placed  the  species  ff.  PompilSia,  tf.  Calcar, 
N.  criipM,  N.  Btccarii,  N.  rugoiiu,  N.  umbilKoliu,  jf.  Byinila,  and 
N.  temtiauui.  Of  these,  all,  except  N.  Ponpilua  and  N.  SfinUa,  the 
latter  of  which  is  separated  as  a  cephalopodoua  genua  under  the  name 
ot  Spirnia,  ate  minute  chambered  shells,  for  tbe  moet  part  from  the 
Adnatio  Sea. 

II.  Elongated,  sub-erect  (erectiusculi). 

tn  tbia  section  the  apedrs  are  N.  obtioutit,  Jf.  iZapAonulnut, 
N.  Riyphaniu,  N.  Oranvta,  N.  Sadietda,  Jf.  Patcia,  N.  Sipuneulat, 
JV.  Legvmm,  and  If.  Orthocera.  Of  these,  all  but  JV.  OrOuKera  an 
minute,  and  from  the  Adriatic  and  Mediterranean.  N.  OrOuictra,  now 
established  as  a  fossil  genua  of  Cephalopoda  under  tbe  rume  al 
Orth/Ktrat,  tiiough  desoril»d  by  Linnnus  as  fossil,  aeems  to  have  been 
considered  by  him  as  not  without  a  living  analogue,  for  he  writes — 
"Habitat  in  alto  pelago;  Fossilis;"  and  he  has  the  following  obeorva- 
tion: — "Testa  frequentissima  petrifloata  in  montibus  noatria  calcfreia, 
inter  omnia   fiisailia    nobis   nota    SBpe    longiaiiuw,    non  dum   visa 

U.  De  Blainville  thus  describes  the  genua : — 
Animal  having  the  body  roundid,  and  terminated   behind  by  a 
tendinous  or  muscular  filament,  which  attaches  itwif  in  the  siphon 


proTidcd  witlt  fanUmilir  ^ipondrngei,  wbiah  Bra,  m  It  wow,  digiUtad, 
tad  nuToimduig  the  Kpirtun  of  l£a  moatb. 

Shall  diacmd,  bat  lime  eompreaad,  with  the  back  roondsd  or  mb- 
Mliiwted,  nmbilieatad  or  not,  but  DaTer  mammillated  (munelonie) ; 
tha  oluiubara  umpla,  Inviiible  extenull; ;  tha  toit  deapty  hoUoired 
■nd  piarced  bj  one  or  two  nphoiu. 

The  luna  lootogiat  thiii  dividii  tlie  genus  ; — 

A.  Speeiaa  not  umbilioktad,  back  rounded ;  aparture  round,  s  un^ 
mboantnl  eiphon.    Ex.  ff.  Pompiliut,  Linn. 

£.  Special  not  umbiUc*t«d,  with  a  cttrlnated  baok  and  ""yl" 
opanii^.    (At^uiit^,  Da  Uontf.)    Ex.  .V.  IriamgtUaHt. 

0.  Umbilioktad  ipeciea,  with  tha  back  ranndad  and  »  aiogle  alphoo. 
(OcdiHW,  De  Hontf.)    Ex.  !f.  vmbaieatui. 

D.  Umtnlloaled  ipedaa.  with  iba  bunk  roimdad  and  two  uphoiu. 
i^tipkilt*.  Da  Montt)    Ex.  N.  Biiiphilu. 

U.  Kang,  under  the  geoue  yautiltu  of  Linnaua,  plaoea  aUo 
AgoHtda,  AngaiilhtM,  Canliropa,  Oetanui,  BinphUei,  and  AMMoniltt 
of  Da  Montforl  All  Da  Uontforl'a  genen,  axcspt  Ootatuu  and 
J  mmonita,  are  foull  onl; ;  the  former  ha  daaoribei  ■■  ooming  from 
tha  Holuceu.  It  ii,  *■  br  ai  one  can  judga  front  the  figure,  m  Tcry 
joung  ihell,  pouibty  the  young  of  «,  Pon^iia.  Aianonita  is 
dcacribed  aa  coming  from  the  China  Seaa,  and  ii  appanntly  a  ■paoiea 
of  N.  umbiiietUtu.  Da  Hontfort  cooairlen  it  aa  the  type  of  ■  apacimen 
of  ^m(niMiil«i  analogoua  to  the  Ammonittt,  or  Cornun  J  mmoiiif  "  & 
doiaona  unlea."  He  further  uja  th&t  ha  poaaaaaed  a  laperb  petrifl- 
oation  of  thia  Ammonite  a  foot  in  di&metar. 

The  deaoriptions  of  tha  uiinul  given  b;  De  BUiavilla  and  othan 
team  to  hara  been  taken  from  the  figure  of  Rumpbitia.  We  therefore 
(iTa  a  oopj  of  tbia  figure,  which  rapreeents  the  aaimal  in  a  aupine 
poaitioB.  Tha  general  farm  ii  not  inaccurate,  but  the  iletiula  are  con- 
ftiiad,  and  many  of  them  incoirect,  the  fuonel  for  inatuice,  which  ia 
arroneonaly  nipreaanted  aa  round.  That  which  an  ordinary  ipeotator 
would  take  for  the  eye  ii  merely  an  opening  between  tha  digitationa : 
the  mantle  la  torn,  and  ao  repreaauted  aa  to  '""1"'^  tha  ipectator. 


Inlaut  of  yautilm  rwnpUiut,  (rem  RunpUui. 

The  foUowlng  ia  tha  daacription  of  Kunphiua,  and  it  ha*  much 
mora  merit  than  bia  figure  : — 

"Tha  fiih  that  inhabiU  thia  abell  (the  Naul^ui)  ii  a  apociaa  of 
Polfpui  (that  ia,  Capbalopod;  naKimri,  Ariitotle;  Poaipe,  Franoh), 
but  of  a  particular  aapect,  moulded  according  to  the  oonntity  of 
tha  ihell,  whidi  it  doea  not  quite  fill  whaa  it  holda  itaelf  ntracted 

"  The  poctcrior  part  of  the  body  fita  into  tha  bottom  of  the  c&iity, 
while  the  auperior  parta  (which  are  inferior  when  tha  animal  draga 
itaeir  along  the  bottom)  are  Battened,  but  alao  rounded  off.  plaitad, 
and  of  oaitilagioona  teitmre;  coloured  with  brown  or  washed  with 
nd ;  apottsd  with  Uackiah  marka,  which  run  ooe  into  another,  aa  in  the 
Caltla-Fiih  (TaeWoet).  The  poatarior  part  of  the  body,  which  preaaei 
afloat  the  ahell  below  the  convexity  (kiel),  and  wbicb,  in  ita  pro- 
graa^on,  beoomea  the  auperior  part,  ia  alao  a  little  oartilaginoua,  but 
not  ao  much  ao  ai  tha  antaiior  parta,  which  are  ooTBrad  with  a  uuMbet 
of  oaTitiaa  (wratten). 

"In  the  tniddla  of  thaaspart*,  in  boat  ot  tha  head,  then  la  a  coD- 


orer  another,  and  which  oover  tha  mouth  on  nch  aide:  ' 
prooeaaea  an  formed  like  the  hand  of  a  child.  Tha  laigaat,  or  thoaa 
which  ara  eitarior,  an  terminated  by  SO  ot  thaaa  fingera  or  Uttle  faet, 
each  aa  long  aa  half  a  finger,  aa  thick  aa  a  atraw,  round,  amooth,  hannc 
none  of  thoaa  auckera  wa  lae  on  the  feet  of  ^e  Cuttlaa^  bat  a  littla 
flattened  or  diridad  at  the  end.  Tha  great  fleahy  proceaaai  an  ane- 
Deeded  by  othera  which  an  ahortar  and  haTC  only  1 6  fingera,  and  thaaa 
an  fallowed  aucceaaiTely  by  olhen  stiU  ahorter,  which  go  on  oovering 
even  to  the  mouth. 

"  The  animal  can  nlract  or  elongate  theae  fingen  at  will,  lor  they 
not  only  aerre  aa  faet  to  creep  withal,  but  alto  aa  handi  to  aeiv  hu 
pny  and  can;  it  to  the  month.  This  mouth  ia  armed  bjaTcry  hooked 
bealc,  fonned  like  that  of  a  Coccatoo  or  a  SeaXIat  (Sepia  f).  the  uppw 
beak  Is  large,  booked,  dentated  on  the  edge ;  the  lower  beak  ii  imall. 


colour  of  a  blackiah-blue,  aurrounded  by  circolar  lipi  of  a  white  oolou: . 
fleahy  or  parohmeot-like.  Theae  an  produced  aometimea  •«  aa  to  eorar 
entirely  the  beak,  which  at  other  Umea  ia  almoat  enticalj  concsaled  by 
a  geUtinoua  depoaition,  and  W  the  multitude  of  feet  which  nurDana 
it,  ao  that  it  cannot  b«  aaen  without  violent  meana  being  naed. 

"  The  eyel  an  phtoed  a  little  low  down,  Utenlly  diipoaad,  veiy 
large,  laigs  aa  baaiia,  wiUiout  an  inferior  eyelid,  pisroed  in  tha  middle ; 
but  we  cwuiot  find  ths  lena  (oogappel) ;  they  an  filled  with  daA-bnwn 

"  Prom  the  hinder  part  of  tha  body,  to  wit,  that  which  raata  u^n 
the  lait  partition,  gon  a  loog  artery  (ader)  through  all  tha  partttioDa 
and  through  all  the  ohambera,  even  unto  the  extremity  of  tha  apira, 
the  middle  hole  to  which  the  fiih  hangs  faat  to  tha  ahsU  :  axoeptiog 
tbii  part  the  chamben  an  entirely  empty,  and  it  breaks  taadily  whan 
tha  fish  ia  drawn  out.  Under  the  b«ak  (anuit)  ia  a  half  p^ie  (canal)  of 
a  rounded  form,  one  aide  rolled  over  the  other,  of  a  whitish  Seah,  like 
aain  the  Sea-Cat  (Si^),  and  in  thia  iaoonoaaled  a  sort  of  tongue.  It 
ia  moit  likalr  the  aame  canal  aa  that  by  which  the  Zeakat  cjacta  iU 
bUok  blood.''    {' Rariteit-Eamer,' book  iL) 

Thia  figun  and  description  wanned  the  imaginatian  of  Danys  da 
Hontfort,  who  published  a  ludicrous  npreaentstion  of  tha  auppoasd 
animal  seated  in  its  shell,  and  eipaDdlog  its  hood  or  niL  This  has 
■;  andasithas  beenpui'"  '  '  '"  ■"--■  ---'-^-■ 
give  a  copy  of  tlie  moui 
paaa  currant  for  the  tnhabiUat  ot  the  ahalL 


animal  ot  VsuMu  Femf 


u.    Deny*  ^*  HDntfart  u 


It  will  now  be  necessary  te  go  back  to  the  earlier  aathon,  and  to 
inquin  whether  this  snimal  was  known  to  them.  After  reading  the 
foUowiag  paaagea,  few  will  hesitate  to  ooncade  that  it  waa  known  to 
ths  fatlier  of  natural  histotj. 

Aristotle  ('  Hirt.  Nat,'  iv.  1),  after  well  deacribing  the  different 
Ma^ixia  (Nakud  Cephalopoda),  sayi: — "Then  an  also  two  Falfpi  in 
shells ;  one  is  called  by  some  Natitiltu,  and  by  others  IfatUiau.  It  ia 
like  the  Potypui ;  but  ita  abell  reeembles  a  hollow  comb  or  pecten, 
and  ia  not  attached.  Tb'a  Palj/piu  ordinarily  feeds  near  the  ahore; 
Bometimea  it  it  thrown  by  the  wavea  on  tha  dry  land,  and  tlie  ahell 
falling  ftom  it,  it  is  caught,  and  then  diea.  Theae  an  amall,  and  in 
tonn  like  the  Btlxttna    (Cephalopoda  pnbably,  of  the  form  of  which 


NAUnUDJL 


"  And  Hie  other,"  continiiei  Arittotle, 
t  go  out  oF  its  shell,  but 
remum  in  it  likg  a  ratiil,  aod  somstlmei  stretches  forth  its  srmi  (< 
oirri,  TKtxrirtu)  oit«m»ll7." 

The  first  of  tben  Polgfi  Is  STidentl;  the  iVWt'tu  or  Pompiliui  of 
Fliof  uid  other  anciaDt  writais ;  the  Arganauta  of  Liaamus  nad  the 
rood  errs.    [OoTOPODi.] 

The  second,  to  which  the  term  Pompilhu  is  now  ezcIuBTel;  applied, 
is  as  erident];  the  Naaiitia  of  Lunarck. 

B«IoD  figurrd  the  sbell  of  the  animsl,  now  termed  Naviiliu  Pampilia 
(and  we  beliare  tjiat  his  figure  is  the  first  tbst  appeared)  under  thi 
nama  of  IfatUilu*  alttr  tra  Mcunditi ;  but  it  seanu  clear  that  he  vu 
unacfjuainted  with  the  soft  parts.  Rondeletjua,  apparently  confoundiDf^ 
Aristotle's  two  genera  of  PtAyfi,  seems  to  refer  the  animal  of  the  fint 
to  the  shell  of  the  secoad;  aod  dwells  on  the  impossibility  of 
(lelteste  and  feeble  an  animal  drugging  about  so  heavy  ft  shell 

Oesner  relates  that  'Jo.  Fauconerui,'  a  celebrated  physicisn  of 
England,  formerly  gave  him  the  picture  of  a  HavliX^u,  with  a  written 


tA'NoMii'M  Pompiiiui  (it  is  clear  that  the  shell  was)';  but  the 
is  so  obscure  and  brief  that  there  is  room  for  doubt,  though  the  term 
Telum  is  Dsed,  which  would  haidlj  be  applicable  to  the  palmated  arms 
or  Tela  of  the  other  kind. 


obtained,  though  special  directions  were  given  by  the  French  and  other 
nations  to  collectors  to  be  nssiduons  in  procaring  the  soft  parts.  These 
dinotions  were  given  in  vain,  and  all  waa  conjecture.  Fngmenta  even 
of  moUuiicoas  animals  were  caught  at  and  published  as  probable  parts 
of  this  muoh-dasired  animal ;  and  Messrs.  Quoy  and  Oaimsrd  published 
tbeir  'Deseriplion  d'nn  Fragment  de  HoUusque  Incoonu,  prenimd 
4tte  eelui  du  Nautile  Flambd'  (NatttUai  Pompiliiu,  Linn.),  with 
flguras,  in  the  '  Annales  des  Sciences  Naturellcs '  vol.  XX.  The  mate- 
rials are  not  snfBdant  to  come  to  any  safe  conolusioD  as  to  the  animal 
of  which  the  fkvgmsnt  was  a  part,  bat  it  may  now  be  confidently 
denied  that  it  is  any  portion  of  the  soft  parte  of  t/mUilut  PempUmt. 
The  parenchyma  of  the  fragment  indeed  ia  said  to  have  been  idantical 
with  that  ot  Finla  and  Cariimna,  This  fragment  ia  preserved  at 
Paris  in  the  Jardin  d"  Hoi. 

The  reoovery  of  this  intereating  animo]  was  reserved  for  a  Britiah 
voyager,  and  its  Etruoture  haa  been  demonstrated  and  iltastTat«d  b; 
Fiofesaor  Owen  tn  a  most  mastarly  manner. 

Mr.  Qeorge  Bennett  thus  desoribas  the  ^ture  of  this  interesting 
animal  in  bis  '  Wanderings  in  New  South  Walea,'  jcc  : — "  It  was  on 
the  S4th  of  Angost,  1829  (calm  and  floe  waathar,  thermometer  at  noon 
76°),  in  the  evening,  when  the  ship  Sophia  vras  lying  at  anchor  in 
Uarakini  Bay,  on  the  south-west  side  of  the  Island  of  Erromanga,  one 
of  dia  New  Hebrides  group,  Soothem  PaciSo  Ocean,  Uut  something 
was  seen  floatang  on  wa  suifaoe  of  the  water  at  some  diitanoe  from 
the  ship;  to  many  it  appeared  like  a  smaJl  dead  tortoisfr^hall  oat, 
which  would  have  baan  such  an  unusual  ohiaet  to  be  sean  in  this 
part  of  the  world,  that  the  boat  which  waa  alongBide  the  ship  at  the 
time  waa  sent  for  the  purpose  of  ascertaining  the  nature  of  the  floating 
otgect  On  approaching  near  it  was  obssrved  to  be  the  shelt-Bsh  com- 
monly known  by  the  name  of  the  Pesiriy  Nautjloa  {NautUiuPompaitu) ; 
it  was  captured  and  brought  on  board,  but  the  ihelt  was  shattered 
from  having  been  struck  with  the  boat-book  in  capturing  it,  as  the 
animal  was  sinking  when  the  boat  approached,  and  had  it  not  been  so 
damaged  it  would  have  escaped.  I  extracted  the  fish  in  a  perfect 
state,  which  was  firmly  attached  to  each  side  of  the  upper  cavity  of 
the  shelL  On  being  brought  on  board  I  observed  it  retract  the  teiita- 
oula  still  closer  than  before,  and  this  was  the  only  sansatioa  of  vitality 
it  gave  after  being  caught ;  I  presarvad  the  soft  parts  immediately  in 
spirits,  after  r'^fcjng  a  rude  pen-and-ink  sketch  of  lie  form.  On 
breaking  the  tower  part  of  the  shell  tha  chamben  or  cavitiaB  were 
found  filled  with  water.  The  hood  has  been  slated  by  Dr.  Shaw 
('  Lecturei,'  ToL  it,  p.  IflS)  as  being  of  a  pale  reddisb -purple  colour, 
with  deeper  spots  and  variegations;  the  colour  however,  as  it  apprared 
In  this  recent  Bpecimen,  waa  of  a  dark  raddish-brown,  tn  fact,  resem- 
bling tha  colour  produced  by  the  Eoka  on  the  stained  cloth  of  tha 
Tongatabu  natives,  intermingled  with  white.  We  had  fine  weather; 
light  winds  and  calms  a  day  or  two  previous  to  this  animal  being 
caughl"  After  noticing  the  incorrectness  of  Shaw's  figure  (which,  aa 
we  have  above  noticed,  was  copied  from  those  given  by  Denys  de 
Hontfort),  end  the  greater  general  accuracy  of  that  of  Rumpbius,  he 
informs  us  that  this  spades  is  called  Kika,  Ijapia,  and  Kraog  Modang, 
by  the  natives  of  Amboyna;  and  Bia  Papeda,  Bia  Cojin,  by  theUalaya 
Other  instanoas  are  recorded  by  Hr.  Bennett  of  the  oaptore  of  this 

Tha  specimen  oaptnred  by  Hr.  Bennett  is  preserved  in  the  Husenm 
of  tha  Royal  College  of  Suigeoni  in  London,  and  has  produced  the 
adminble  '  Hemoir  on  the  Feu-ly  Nautilus  {ffautaia  Pom^iut,  Linn.), 
with  HIuBtntionB  of  ita  Eiteinal  Form  and  Internal  Strutrture,'  by  Pro- 
leaor  Owen,  and  published  hy  direction  of  the  ooundl  of  the  college^ 
a  summaiy  of  which  we  shall  endeavour  to  lay  before  oar  readers. 

The  external  fotm,  of  which  an  alaborata  dosoription  is  given,  for 
«U«h  wa  mast  rsfsr  our  readers  to  the  'Memoir'  Itself,  will  be 


L  pail  oT  tlM  ah*U  In  oalUiw,  explana. 
(Badnced  from  Owen.) 
a,  applied  to  tha  lavolnle  eoaveiitj  of  tlie 
d,  the  orlBce  for  the  jiaHage  ot  the  fBanel ; 
ivsiliD  ilind ;  //,  the  homr  itrdle  for  the 
;  ff,  the  bonxj  luninB  DDveriaf  the  sitremltj 
CD  or  the  tbell  which  *i*  lett  adheriii  to 


*,  with  the  animal  aa  well  ai 


veilly  produerd  by  tb 


he  •hell;  il,theftmnal;  I,  tha  left  lateral 
rai  OT  pillar  of  the  Ibonel ;  n,  ths  faood  or 
aU  tha  bead  ;  o  s,  the  eitnior  dlfltatioiis 
with  ■  papUioM  atufHe  Ilk*  that  af  the 
otradrd  from  Ihalr  ihasthi ;  ^ ,  ths  froore 
which  lepsrataa  the  bood  fTDm  the  papillose  dlgitMtion;  rr,  tha  ophthalmia 
nceptaelM  ;  i,  the  nje ;  I,  lu  pedunele ;  «,  the  inferior  ridge  ot  ludlmenlur 
•jelld ;  r,  Iho  ridge  mnnlng  from  this  to  w,  the  pDpll ;  s  x,  the  parlllloDi  ot 
the  ehambcn  ;  y,  the  septal  tnbes,  which  (ire  palu(e  to  the  oumbrsnoiia 
•Ipboni  •,  (he  chamber  of  oesnpatloD.    (Owen.) 

Proftesor  Owen  thai  concludes  this  part  of  his  memoir  on  Uie 
anatomy  of  this  ereatura :— "  From  what  has  been  already  said,  it  will 
be  seen  how  considerable   are  the  external  diffarenosa  batween  t^ 
Pearly  ITautilus  and  bhs  higher  Ctph^apcda;  nevertheless  ita  gap 
plan  of  organisation  renders  ita  claim  to  rank  with  thsin  inditpiit 


ion  NATTWLID^ 

Biul  ta  iti  locomottTe  tpparatiu  in  ctfnGiied  to  tbe  hatd,  the  reoeived 
denomiiiktion  of  the  cIobb  remuas  ondisturbed  by  iti  adtntssioiL  The 
inferior  or  Tratr&l  pui-  of  lobikl  processes  I  conidder  u  uialogovu  to 
tha  niperadded  psdutimlated  nrms  of  the  Cnttle-Fish  and  CtSkaurj, 
which  klao  coma  off  more  inteniallf  thui  tha  shorter  armii,  uid  nre 
approximated  or  united  at  their  bans  cm  the  ventral  aspect  of  the 
month.  The  other  pair  in  NaVUui  appear  to  result  from  a  higher 
d^ree  of  organiaation  of  tha  part  azialogous  to  the  external  lip  in  the 
preoeding  genera.  The  curtajled  digitauons  are  hovaTer  but  feeble 
representativee  of  the  elongated  and  cotjligerous  arms  of  the  Paulp, 
or  Cuttle-Fish;  and  the  retmctile  tentacles,  pedicellate  ejea,  and  flat- 
tened disc,  vhich,  ■ccording  to  the  taatimon;  of  Rumphius,  is  applied 
to  tha  gronnd  in  the  progresaiva  motions  of  the  animal,  attut  an 
obvioas  tendeno;  towarda  tiie  Ocuttropoda.  And  vhile  tracing  these 
eiamplea  of  afllaity  with  the  different  and  heretofore  widely-spread 

rnpi  of  MdUutea,  betireen  which  this  remaihable  form,  I  apprehaud, 
uoulaot,  there  may  also  be  peroeived  in  the  whole  of  this  nagulnr 
but  at  the  Bame  time  regular  and  symmetrical  airaDgement  of  the 
Mlpigeroui  oifans  about  the  mouth,  an  aoalogioal  relation  to  tha 
bianw  Anmdota." 

Before  Professor  Owan  enters  apon  the  Huacolar  Syatem,  which  is 
deacribad  carefully  and  in  detail,  he  notices  what  ha  aptly  terms  the 
internal  skeleton  or  frame-work  from  which  ita  priaeipal  mastea  take 
their  origin.  Like  that  of  the  Dibnncbiate  Ctphalopoda,  this  skelatoD, 
according  to  Profeuor  Owen,  is  cartilaginous,  yields  readily  to  the 
knife,  and  in  texture  and  semitranaparenoy  cloaely  resembles  the 
cartilage  which  coniititutes  tbe  skeleton  of  me  Skate,  In  Sepia,  he 
obsenas,  this  autilagioous  part  completely  encirolei  tha  ceiophagua, 
and  on  Uia  dorsal  aapeot  of  that  tube  ia  dilated  into  a  laipi  cavity, 
which  containi  the  biain ;  but  in  Ifauliltit  the  circle  is  inoomplcta 
behind,  and  the  brain  is  protected  only  by  tta  membranous  sheath. 

DigMtiia  System.— Tbe  jawa  are  two,  endowed  with  a  rertical 
motion,  and  in  form  resembling  a  parrot's  bill  reversed,  the  upper 
mandible  being  encased  in  the  lower  when'thay  are  doaad.  Poateriorly 
they  are  idapted  to  a  muscnlar  baaia,  to  which  they  owe  their 
motions.  "Thus  far,"  continnes  Professor  Owen,  "they  t«aambls 
the  mandifalsa  of  the  Dibranchiate  OtpAaZapada  /  but  they  are  not 
eompoied  entirely  of  homy  matter,  nor  are  thay  uniformly  of  a 
brawn  or  black  iKilour,  tiiair  extremities  being  of  a  denae  calcareous 
nature,  and  of  a  bluish-white  oolour ;  thay  are  also  leas  pointed  at 
the  end,  and  the  oval  margins  of  the  lower  mandible  are  notched  and 
deutated."  Tbey  are  larger  in  proportion  ihan  in  the  CutUe-Fiah. 
Professor  Owen  prooeedi  to  stale  that  tha  caloareoua  axtramities  of 
both  mandiblea  are  of  a  hardness  appaitmUy  adequate  to  break 
thntngh  the  moat  denae  aruataceoua  oovarings,  or  even  shalls  of  a 
moderate  thtckncas.    The  extremity  of  tha  upper  mandible  is  sharp- 

Klnted,  and  solid  to  tha  extent  of  Ave  lines  bom  the  extremity ; 
t  in  the  lower  one  tbe  oaloareous  matter  is  depoaitad  on  both 
sides  of  a  thin  layer  of  tha  block  homy  aabstanee,  and  thna  a  combi- 
nation  of  tough  wltii  dense  matter  is  obtained,  which  much  diminiahaa 
the  liability  to  fraetun.  Thii  mandible  is  also  more  hooked  than 
tha  npper  one,  but  is  mora  obtuse  at  the  end.  "  It  seams,"  observes 
Professor  Owen,  "  from  its  dentated  margin,  evidently  intended  to 
break  through  hard  aubstanoee,  whilat  the  sharp  edgaa  of  the  beak  of 
the  cuttle-fish  better  adapt  it  for  cutting  and  laoaiating  tha  soft 
bodies  of  fish,"  In  the  particolan  here  stated  ths  mandibles  of 
MnUiftit.  differ,  a>  Professor  Owen  remarks,  from  those  of  evuy  othsr 
known  ipeiiie*  of  recent  Cephalopoda.  The  circular  lip  which  anr- 
rounds  uie  jaws  Is  much  deeper  tlian  in  the  Cuttle-Fiah,  and  the  jawa 
are  provided  with  four  retraotor  muacles,  and  one  for  protnuion. 
The  tongue  ia  large,  and  supported  by  an  oblong  horny  subatanoe. 
The  fleshy  aabstanee  is  produced  anteriorly,  and  forms  thies  oaiundes, 
whicfa  are  very  soft  in  texture,  and  beaet  by  numerona  papilln, 
having  all  tlia  characters  of  a  perfect  organ  of  taita.  The  anterior 
extremity  of  the  homy  substance  is  embraced  by  a  p^  of  retractor 
IDUsalea,  whioh  ariaa  &om  the  posterior  maigin  of  the  lower  mandible, 
and  four  delicate  retractor  or  depressor  musolea  are  inserted  into  the 
anterior  or  terminal  caronole.  Behind  the  carunoles  the  dorsum  of 
the  tongne  is  encased  with  a  thin  layer  of  homy  matter,  from  which 
arine  four  longitudinal  roirs  of  slander  recurved  pricklce  between  one 
and  two  linea  in  length,  tbe  same  in  number  as  the  labial  tentacles, 
Bamely,  12.  There  ia  an  analogous  structure  in  the  Ctphalepoda  and 
in  many  of  the  Oatterapoda.  "  The  □eoessity  of  such  a  sbucture," 
aays  Professor  Owen,  "  becomea  veiy  apparent  m  the  Pearly  Nautilus, 
if,  as  Bumpbiua  baa  aaserted,  it  creeps  with  tha  shell  uppermost; 
aiitcain  that  case  the  tongue,  having  ita  position  rovened,  would  bo 
eppoaad  instead  of  being  asaiated  by  gravitation  while  regulating  the 
movements  of  the  food  in  the  mouth.  And  it  is  worthy  of  remark 
that  in  the  Flamingo,  which  tuma  the  upper  mandible  to  the  ground 
while  taking  Ua  food,  the  tongue  is  similarly  armed  with  regularly- 
developed  reourred  apines,  calculated,  as  in  the  Pearly  Nautilus,  to 
take  the  alimentatj  morsels  towarda  the  fauces."  fDuoKa.]  Behind 
tha.  homy,  parts  the  longue  again  becomes  soil  and  papilloae,  but  the 
papillie  an  laroer  and  coarser.  The  only  traces  of  n  salivary  system 
detected  wan  in  tiro  broad  fleshy  procossas  projecting  forward  from 
the  sidsa  of  the  fancea :  thay  wan  papillose,  and  perforated  in  the 
middle  of  tbeir  inner  aariacea  by  a  amall  apertnn  which  led  into  a 
glandular  cavity  between  the  folda  of  Ula  membrane,  and  from  these 
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caviliea  an  opeqoe  whitish  substance  oonld  be  expressed.  In  tfa* 
Dibranchiate  Cephalopoda  theaa  glands  are  remarkably  developed. 
The  alimentary  canal,  which  waa  Gllsd  with  the  fragmenta  of  Cnuta- 
oeans,  was  everywhere  conneated  to  the  parietes  of  the  abdomen  bj 
numerous  filaments  ;  the  only  trace  of  a  mesentery  existed  between 
the  two  last  portiona  of  the  intestine,  which  were  connected  together 
by  tha  ramifications  of  an  artery  and  vein.  AmoDR  tha  crustooeoua 
fragments,  portions  of  brancbige,  claws,  and  palpi  were  distinctly 
recognised,  so  aa  to  leave  no  doubt  that  the  greater  part  of  tbam  had 
belonged  to  a  Brachyurous  Decapod  of  a  hirsute  character,  and  not  a 
swimmer.  The  crop,  which  was  oapadous  and  pyriform,  waa  teuaely 
filled  with  these  fragments,  and  Professor  Owen  remarks  that  tha 
capability  of  propelliog  suiji  rude  and  angular  particles  through  a 
narrow  canal  into  the  giasard  without  rupturing  the  tunica  of  tlia 
preparatory  cavity  ia  not  one  of  the  least  extraordinary  examples  of 
the  powers  of  living  matter.  The  gizzard  vecy  much  reeemblea  that 
of  a  fowl,  as  it  does  in  Oclopm.  A  globular  cavity  communicataa 
with  tiia  intestine  at  a  httle  dietanoe  from  thepylorkia,anditareoeptioii 
of  tha  biliary  eecretion  renders  it  In  same  measure  analogous  to  a 
gall-bladder;  but  Profeeaor  Onren  thinks  thnt  its  chief  use  is  probably 
to  pour  into  the  commencement  of  the  Intestinal  canal  a  Quid  nrrtnasij 
for  digestion ;  so  that,  like  the  laminated  and  apiral  otncum  of  the 
higber  Cephalopoda,  and  the  pyloric  appendagea  of  fish,  it  itaasential^ 
a  simple  form  of  pancreas.  Tha  inteiior  of  the  alimentary  oanu, 
which  was  filled  with  smaller  fmgments  of  crusbaaeaua  shell,  pra- 
senled  a  few  longitudinal  rugs  and  slight  transverse  puckeringa. 
The  lirer  is  holky,  and  extenda  on  each  side  of  the  crop  from  tha 


till  Pompilliu,  In  the  prone  podtion,  with  ths  Isblal  pnMtHta  and  t 
le  maDdlbLes,  and  ths  dl(e>UTe  orgali*  dliplajed.   (HedoKd  from  P 

IB  faood,  or  npiier  part  of  thi  otbI  ihnlb,  lonlitudlnallr  divided ;  I 


hosd;  il  il,  the  ildge  In  the  lame  \ 
it  h,  the  HUmit  Ublal  tentaclei ; 
Up,  lon^latHnsIlT  dl 


olfactory  Isminie  ;  m,  m,  tl 


tbn  Jawfl,  diTlded  loa^tudinallj  ;  f,  ths  saaphfi^s ;  J,  the  crap ;  a,  the  narrav 
oanal  lesdi&f  (0  *,  the  gtaaard ;  v,  tbe  letdaEine  i  «',  the  tenalnil  Told  of  Inteh 
Ud*  dtairs  ont  ot  Its  •Itnuliaa ;  z,  thi  anni ;  |^  the  luuinated  paBcnatlo  big ; 
ai,tbeliTFr;  IS,  ■  branch  or  tbe  SDtertoi  aorta,  which  nmitlea  in  tbe  mnnbraM 

btfureatlon  at  the  ceeophagni,  la  fDnn  a  lucnlir  circle  eDrr»pondlD|r  to  (he 
nvTTOm  circle  round  thit  tube ;  S 1  and  S£,  aTteriei  of  the  crop,  fftaxsrd,  fto. 

In  the  Uufsum  of  the  Royal  College  ol  Surgeons  ('Physiological 
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Seriu,'  Ifo.  196,  a.)  is  >  preptntion  eihibitiDg  the  mop,  ginud,  and 
laminated  pancre&tjc  pouoh.    (8e«  the  '  Cfttalogne,'  vaL  L) 

CiicnUtiiig  and  Reipiratocy  Sjatem. — Tbo  ratpiratory  organi  ara 
eloDgated  nsd  pyranudal,  uid  havs  ibe  aame  Uminated  atniotare  and 
■ymmetrical  dupoaition  as  in  the  CuttU-Fish ;  bat  Uisj  ara  foni  in 
number,  being  diBpoied  two  on  eiUiar  aide,  and  each  pair  aiiiinf  hj 
a  common  pednnda  from  Uie  imier  surface  of  the  mantle,  "  nam 
this  difibranos  in  the  number  of  branchial,  in  additian  to  the  other 
pecnliaiitiea  in  the  structnro  of  IfantUut,"  a^  Professor  Owen,  "  the 
existence  of  at  least  two  orders  of  the  class  Oephahpoda  is,  I  imspne, 
demonstrated ;  and  the  deoominations  of  these  orders  might  con- 
Tonientlj  be  takea  from  the  modifications  of  the  respirator;  STstem. 
Assotning  tberefora  that  it  is  common  to  the  class  to  potsces  bnnohlB 
of  a  lamiaated  stnioturc,  >;m[DetiiaJl;  dispoaad,  and  oonoealed 
beneatb  ths  mantle,  those  genera  which  poeee—  two  such  brsnohin 
will  form  an  order  tinder  the  term  Dibrtmchiala,  and  the  Paarly 
Nautilus  and  other  Cephalopoda  with  ahflUs  of  an  analMoiu  forma- 
tion, a  seeond  order,  under  the  term  Tetrabranthiata.  It  i4  in  this 
■ensa  that  the  eipreuloD  'Dibranchiato  Cephalopoda'  has  been  made 
use  of  in  thia  memoir;  and  to  this  group  most  of  the  chusctsr*  of 
the  class,  as  given  b;  tbe  immortal  CiiTier  in  his  ■  Bigne  Aoinia],' 
eiolosivelj  appertain."    [Ci 
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Nervous  System  and  Organs  of  Smise. — This  part  of  Hie  ^Tatetn  in 
the  Peart;  NantUns  Is  in  maoT  reepaet*  inferior  to  that  of  the 
Dibranohiate  C^kalopoda,  thoogh  it  ia  aaalogoni  to  ib    "  The  part,' 


flJti, 


Professor  Owen,  "  whidh  ootreaponds  to  tlie  brain  of  the  onttia- 

ndthor  enlarged  nor  lobnlatod,  nor  oontained  in  a  caiti- 

'    '      '    '   is  a  simple  roonded  ohord 

■e   the  ■ 

1  the  great  ganglic 
disposed  Bjmmetrioall;  about  the  msophagus,  and,  together  with  the 
oentral  commisanra,  are  loosel;  enveloped  in  a  tough  membrane,  or 
dnrs  mater."  The  double  cesophsgaal  collar  is  not  peculiar  to 
tfavtOnt,  but  is  also  found  in  otber  Mollusca,  Aplgtia  for  example  j 
though  in  these  latter  cases  the  subcesophsgwl  ganglions  being  mMe 
remote,  the  connecting  GJaments  running  to  the  oomman  centre  above 
are  longer.  In  the  Hussum  of  the  College  of  Surgeons  a  preparation 
(No.  1306,  ±,  •  Pb;Biological  Series')  ezbibita  the  bettd  and  anterior 
or  muaoular  part  of  the  bod;  of  this  spedea  laid  op«o  loDsHodiiMllr 
■loi^  the  dorsal  aspsct,  and  the  sides  divarloated  to  show  uiis  part  M 
tbs  sjstem.  The  brun,  or  suptaonophageal  mass,  wiU  be  sesn  to 
consist  of  a  transverse  obonl-like  sangUon,  ftom  Qie  enda  of  whidi 
three  nervous  trunks  are  oontintaed  oh  eadi  mde.  The  anterior  pur 
■ids  and  forwards  b;  ilte  sides  of  the  cesophagna  to  nidts 
D  eitlier  side;  Qiese  anppl;  the  digital 

f've  off  nerves  to  the  organ  of  smell  and 
superior  tnmks  dilata  into  the  opUo 


»  analogous 
from  which 


._  a  great  shell-muscles  and  those 

pvan  off;  the  latter  nervea  are  of  small  siss,  and  are  oontinued 
down  bf  the  side  of  the  great  perforated  vein,  and  are  analogous  in 
their  distribution  to  the  sympathetic  nsrves  and  par  vsgum.  ('  Cat.,' 
vol  ill  part  L) 

Kght. — The  eye  of  the  NaMilta,  as  might  be  ezpeoted  ft«m  the 
comparative  inferiority  of  tbs  bwn,  is  Itos  oomplex  than  in  the 
DibrMidhiate  Cephalopodt.  "Indeed,"  aays  PnJ^Hor  Owsd,  "it 
sppean  to  be  ndnced  to  &e  ^npUat  condition  that  the  oigiii  of 
vision  can  assume  without  dniartiitg  altogether  from  the  type  whidi 
prevails  throughout  the  higher  rlinnnn  For  although  the  li^t  is 
admitted  by  a  single  orifice  mto  a  globular  cavity  or  camera  obeoura, 
yet  the  parts  whidi  regulato  the  admisdon  and  modi^  tha  direction 
of  the  im^angjng  rays  are  entirely  deficient."  The  eyes  are  not 
■itnated  in  orMts,  but  ara  attached  ssverally  by  a  pedicle  to  the  aida 
of  the  head,  immediately  below  the  posterior  lobes  of  tiia  bead.  Thia 
attaehmeDt  to  a  muscular  pedicle  gives  great  mobility  to  the  organ, 
and  enablea  tbe  animal  eaaily  to  bring  it  to  beer  on  objeote  in  a 
rariet;  of  directions.  Professor  Owen  found  that  the  oontnits  of  the 
globe  had  escaped  by  the  pnpil ;  but  he  comes  to  the  oonolnsion,  on 
satiafaotoiy  grounds,  that  if  it  had  over  contained  a  raystalline  lens, 
it  must  have  been  very  small. 

Prolessor  Owen  was  unable  to  detect  a  distinct  orgu  of  hearing. 

The  slfuoture  of  the  tongue  and  the  nerves  with  which  It  is  supplied 
indicate  a  oonaidarable  development  of  the  faculty  of  taste;  and  ttie 
numerons  tentacles,  soft  in  th«ir  texture,  annnlated  on  their  snrboe, 
and  well  supplied  with  nerval,  must  give  the  animal  an  ample  Mjoy- 


Qeneiative 


IMKia; 


inL^-Aristotle  was  well  aware  of  the  distinetiotM  of 
;  and  PrDfenor  Owen  remsAs  that  the  proprle^ 


teropods,  of  an  acoaasor;  glandular  apparatus,  and  ara  delineated  in 
the  clriith  plate  of  Prefessor  Owen's  'Memoir.' 

WiUi  TSgard  to  tlie  habits  of  the  NaUAit,  Bumpbins  says,  "When 
hefloateoD  the  water  he  puts  oat  lus  head  and  alibis  barbs(tentades}, 
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a  also  into  the  nete  of  the  fiahermen ;  but 
after  a  storm,  as  the  weather  hecomea  calm,  the;  ara  seen  in  troops 
floating  on  the  water,  being  driven  up  by  the  sgitatioa  of  tbe  waves  : 
whence  one  m^  infer  that  they  congregate  in  treops  at  the  bottom. 
The  ssiliog  howsvsrJa  not  of  long  oontinuancB;  for  having  taken  in 
all  iiuaz  tentacles,  they  upset  their  boat,  and  so  return  to  the  bottom." 
('  Baritut-Eamer.') 

Profeaeor  Owen,  who  quotas  this  pasnage,  observea  that  the  extent 
to  which  the  Pearly  Nautilus  ia  covered  by  its  ahell,  and  its  close 
attachment  to  it,  indicated  the  affinity  to  the  Qasteropods  in  too 
strong  a  manner  to  escape  the  penetration  of  Aristotle,  who,  as  we 
have  seen,  direotl;  compares  it  in  this  respect  to  a  snail  j  "and  tbs 
ganeral  resemblance,"  says  Professor  Owen  in  continuatiDn,  "must 
have  been  mffldenUy  striking,  when,  with  bis  house  above  him  and  tn 
the  sapiae  position,  he  makes  his  way  along  the  ssnd  with  a  modsrate 
degne  of  rapidity." 

We  hen  give  representetions  of  the  external  appearance  of  the 
tballs  of  two  species. 


Sh*U  or  CmbUlostad  iraiilllu  (tfonMw  imtiaOalia). 

The  gmos  NtmlUm  is  thus  oharaoteriasd  by  Profsssor  Owen.  Body 
obkng,  rounded  posteriorly,  terminated  by  a  slender  msmbianaosons 
tubs.  Bead  above  with  an  ambulatory  diac.  Arms  on  each  sidsv  IB. 
Tentaenliftoron*  labial  appsndagee  i,  disposed  around  the  mouth. 
Taatanlas  (93 1)  of  three  kinds,  namely :  ophthalmic  lamellaee,  on 
each  aide  tiro ;  brachial,  annnloM,  on  each  side  20 ;  labial,  annuloas, 
CD  each  dde  24.  The  whole  boi^  laid  up  in  the  last  chamber  of  a 
Iwge  multilocular  shsU,  snd  affixed  by  two  lateral  musclea.    [Ccfb4- 

LOFODA.] 

The  specie*  inhabit  the  seas  of  warm  """■■*— ,  especially  those  of 
Alta  and  Africa,  and  their  islands,  Amboyna,  Zaniibar,  and  New 
Quinea;  and  die  I^dfio  and  AnstnJian  Oceans. 


Foml  Natuilida. 

The  SiynchdlUa,  tormetlj  ooiuidersd  to  bs  the  beaks  of  birds,  ue 
now,  upon  nnqnailjotuUe  eridenoe,  proved  to  b*  the  jam  ot  foaiil 
iVai^i  and  Atumonila.  Blumecbaoh  noognind  thne  SbsncholiUt  ia 
being  rather  tba  mandiblee  of  Cephalopodi,  differing  from  all  recent 
genera  then  diuorared ;  and  U.  D'Orhignjr,  who  found  ■onu  iBigs  onM 
in  the  ume  bedi  with  the  shell  of  a  ffaiuUta  gigat,  MOMpaaiod  that 
thoia  SAytxeholUti  appertained  to  that  ipeoieK 

We  here  giva  figiirea  of  the  mandibls*  or  beaki  of  N.  PompUim, 
the  itmcture  of  which  ii  aboTe  noticed,  and  nme  o[  theae  Atyn- 
dioOla. 


w  Paxpaiui.    B,  caleui 


1,  UindiblH  of 
dibit;  i,atc!ii» 

3,  Upper  mandible,  (howliig  Ibe  fore 
projiortionB  of  the  eitcTnil  uid  Iptei-nil 

4,  Onc^hBlf  of  the  lowflr  numdlble,  thowlDff 
tvo  bom  J  lunloie,  uid  the  exleailoD  of  tha  bi 

the caJennoiu matter li deposited ;  a', the inCenulho 
bomylimlDi.    Natonlilw.    (Ownu) 


exDcmlty  of  appei  m 


ShyatlioUla,  opper,  ^de,  ud  InUmal  Tlewi. 
1,  Wde  new  (UoHbelkilk  ot  LoneTille).    3,  Dppei  Mew  {itat  looaUly). 
i.  Upper  Tlew  (LlM  of  Lfme  Ksfii).    4,  aluteoiu  point  of  u  under  miD. 
dlbla  (Intenul  Tlew),  from  Lsnerllle.    (BnckUnd). 

I  Oolite  {Stoneifieldl.  and 

wUlM 

Fouil  Nautili  oooor  both  in  the  Tertiary  aod  aubjaoent  atnta.  M. 
Deehsyfla  (' Tables')  recordi foar  foeail upBciee (Tertiarf ).  Dr. Hantoll 
notice*  yaulUtu  imjterialu,  from  the  Arenaoeona  Limeitotie  or  Sand- 
■tona  of  Bogcor ;  ff,  ekgani,  from  the  Cbalk  (Lewei)  ;  tha  lait-named 
■pedes  and  N.  expanMoi.  from  the  Chalk-Marl ;  N.  inagaalit,  from  the 
Oiult  OF  Folkstona  Uarl  (Folkstone) ;  and  a  nameloBB  speciea  frain  the 
Shanklin  Sand  (Lower  Qreensond).  Frofesaor  Fhillipa  records  the 
following  in  Torksbiro  :—N.  lineaitit  (Inferior  Oolite) ;  K  oMtatoida 
(Lias);  If.  htxagoata  (Kelloway  Itock);  N.  annuforii  (Liat);  and 
others  in  tha  Speeton  Clay  and  Brasdaby  Slate.  Hr.  Lonsdale 
enumeratea  N.  lintatui  (Liu);  and  N.  ohaut  (Infarinr  Oolite  from 
Bath),  Dr.  Fitton  ('  Strata  below  the  Chalk ')  records  A".  Oigam,  N. 
inapialu,  N.  piinatiu,  JV.  radiatue,  N.  lintpttx,  N.  tmdulatui,  and  an 
unoertain  speciea,  tbo  finrt-named  species  from  the  Upper  and  the 
rest  from  the  Lower  QreaDSand.  Sir  Roderick  Uorohiaon  ('  Silurian 
System')  describes  and  figures  one  species,  JV.  mdonu,  from  the 
Csradoc  Sandstone.  Altogathar  about  100  foaiil  speciea  of  the  genua 
JVmtiItu  are  known.    (Woodward.) 

Dr.  BucUand,  in  hia  'Bridgewater  Treatise,'  thus  condudea  his 
obsarrationa  upon  the  afflmtiei  of  the  chambered  sheila  ot  Cepba- 

"  It  reiulta  from  the  yiew  we  haie  taken  of  the  loologioal  aSnitiea 
between  living  and  extinct  apecies  of  chambered  shells,  that  they  are 
all  connected  by  one  phut  of  organiaatioD,  eaoh  forming  a  link  in  the 
common  chain  which  unites  existing  apecies  with  those  that  prevailod 
among  the  earliest  conditions  of  life  upon  our  globe ;  and  all  atteiting 
(he  identity  of  the  design  that  has  effected  so  many  similar  ends 
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through  such  a  variety  of  instrnmenta,  tha  principle  of  whoia  oon- 

struction  is,  in  every  species,  fundamentally  the  same. 

"  Thoughout  the  various  living  and  extinct  genera  of  chambered 
shells,  the  use  of  the  ■ir-chambers  and  mphon,  to  adjust  the  specific 
gravity  of  the  animals  in  risiog  and  sitting,  appean  to  have  been 
identicoL  The  addition  of  a  nsw  transverse  plate  within  the  oonical 
shell  added  a  new  air-chamber,  larger  than  the  preceding  one,  to 
counter-balance  the  increase  of  weight  that  attonded  the  grow  Ui  of 
the  shall  and  body  of  tbase  animals, 

"  These  beautiful  arrongemonta  are,  and  ever  have  been,  labservient 
to  a  common  object,  namely,  the  construction  of  hjdianlic  inatm- 
ments  of  essentiu  importance  in  the  aoonomy  of  cie^nrea  destined 
to  move  sometimee  at  tha  bottom  and  at  other  times  npoa  or  near 
the  sur&ce  of  the  sea.  Tha  delicate  adjustmsnia  whereby  the  Bams 
principla  is  extended  through  so  many  ^adei  and  modiScations  of  a 
single  type,  show  the  unifoim  and  conatsnt  agency  of  some  conbniling 
iotolligence  :  and  in  searching  for  the  origin  of  so  mach  method  and 
regularity  amidst  variety,  tha  mind  con  only  reat,  when  it  has  pnwed 
back  thzou^  the  aubordinato  series  of  second  causes,  to  that 
ravat  first  canse,  which  is  found  in  the  will  and  power  of  a  oommon 
Creator." 

The  other  genera  of  the  family  NmUUida  ate  foeail : — 

XiliH^haaadisooidalshell;  whorU  close  or  aepaiate ;  laat  chambar 
produced  in  a  straight  line ;  uphimcle  central.  It  contains  IS  apada^ 
which  are  found  in  the  ^urian  rocka  of  North  America  and  Europe. 

TraduKtrat  haa  a  nautiloid  apinl  depressed  shell  It  oontaini  Ifl 
speciea,  which  aro  found  in  the  Upper  Silurian  Bock*  of  Bohonia. 

NAUTILOQBAPSUS.    [Qiunio^.] 

NAUTILUS.    [Nadtilid*] 

NAVEL-WORT.     [CoTrtiDOB.] 

NAVEW.    [BaAUia^l 

NAVICELLA.    [NsBiraii] 

NATICULA.    [DuioiuoKA.] 

NAXIA.    [MAlmA.] 

NECRONITE.    [Femfab,] 

NECROPHOROS,  a  genos  of  Coleopterous  Insects  belonging  to  the 
family  SUphida.  The  antennra  are  terminated  by  a  nearly  ^bular 
4-jointed  mass;  the  body  is  parallelepiped ;  and  the  ""'II"  have  do 
homy  teeth.  There  are  several  species  of  thie  genus.  They  hsve 
obtained  the  name  of  Burying  Beetles,  from  the  peculiar  instinct 
which  they  exhibit  of  burying  the  dead  bodies  of  small  animals,  luch 
as  moles,  mice,  frogs,  &c.,  as  a  receptacle  far  their  eggs  and  larva. 
Their  powers  of  percepUon  ore  very  strong,  and  it  is  surprising  how 
soon  they  discover  a  dead  body  fitted  for  their  purpose,  round  which 
they  may  be.  obeervad  flying,  with  the  elytra  elevated,  thair  domi 
aurfacas  being  applied  together.  Thay  soon  creep  beneath  tha  body, 
and  commence  scratching  up  the  earth  from  the  odes  and  under  the 
animal,  which  by  degrees  descends  into  the  pit  which  is  thus  gradually 
deepened.  When  it  haa  reached  a  sufficient  depth  the  earth  ia  thrown 
over  it,  and  the  insect  deposits  ile  eggs  upon  the  carcass,  so  that  tha 
larva,  when  hatobed,  finds  itaelf  iu  the  midst  of  a  repast^  disgusting 
enough,  but  suited  to  its  taato.  The  iarva  is  long,  of  a  dirty-wMta 
colour,  with  the  upper  surbce  of  the  anterior  segmenlji  armed  with  a 
acaly  plato  of  a  brown  colour,  and  with  small  elevated  paints  upon  the 
hinder  segmenta.  Thay  have  also  six  scaly  legs,  and  the  jaws  are 
robust.  When  they  have  attained  their  full  size  they  bury  themselrea 
still  deeper  in  the  earth,  where  thay  construct  an  oval  cell,  the  itmer 
surfaoe  of  whioh  thay  coat  with  a  gummy  secretion.  These  insects, 
like  many  othen  which  feod  upon  oarriou,  have  a  strong  odour  like 
musk.  The  habits  of  these  insects  have  bean  especially  studied  bj 
H.  Qleditaoh,  and  more  recently  by  various  persons  in  France,  who 
have  written  upon  the  subjeot  of  destroying  moles,  and  by  whom 
various  point*  in  their  economy  have  been  elucidated. 

There  are  a  considerable  number  of  species  of  this  genus,  some 
of  the  largest  of  which  (JV.  jfrandit,  Fabricius)  have  been  observed 
in  North  America.  There  are  seven  British  apecies,  Gve  of  which 
are  distinguished  by  tbe  golden-coloured  bands  of  the  elytra.  Tbeaa 
species  vary  amongst  themselves  in  tbe  form  of  the  thorax,  the 
structuro  of  tbe  hind  legs,  the  markings  on  the  elytra,  and  the  coloor 
on  the  club  of  tha  antemue.  One  ol  the  most  common  apecies  ii  the 
Silpha  TapiUo  (Linnieus),  in  which  the  posterior  tibis  ate  curved,  and 
the  trochantors  furnished  with  a  strong  spine.  The  species  vat;  also 
in  length  from  half  an  inch  to  an  inch  and  a  third,  which  ia  the  length 
of  N.  gemaniew,  the  largest  and  rarest  of  tha  British  spedea. 
(Wtrtwood.) 

NECTAI4DRA,  a  genus  of  Floats  belonging  to  the  natural  order 
L(twacea.  It  haa  a  9-parted  rotato  calyx,  deciduous  segments,  the 
three  outer  rather  the  broadest  i  there  are  9  anthers,  which  are  ovate, 
nearly  sessile,  irith  1  cells,  arranged  in  a  curve,  and  distinct  from  tha 
tip  of  the  anther,  the  cells  of  the  interior  anthers  inverted ;  the  glanda 
are  in  purs,  globose,  sessile  at  the  base  of  the  three  interior  atamens 
next  their  beck.  The  fruit  is  succulent,  more  or  lass  immaraed  in  tbe 
tube  of  the  calyx,  which  is  changed  into  a  tmncated  cup.    The  fiowen 


San  Fernando  de  Atabasso,  where  it  il  CiiUed 
ibe  ancient  forest*  of  the  Rio  Negro  in  BrasU. 
The  branche*  are  smooth ;  the  leaves  oblong,  lanceolate,  papeij,  and 
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NKCTABINE. 


NELUMBITTM. 
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Bhining  above;  the  cup  is  large  with  a  double  edge;  the  bark  aromatic, 
bitter,  and  stomachic.  Martius  suspects  that  it  is  one  of  the  ingredients 
in  the  famous  Woorary  poison  of  Quiana. 

N.  einnairumoideB  has  oblong  leaves  tapering  into  a  fine  point,  acute 
at  the  base,  between  papeiy  and  leathery ;  naked,  smooth,  and  shining 
above ;  finely  downy  beneath,  with  numerous  distinct  narrow  costal 
veins.  The  bark  has  the  smell  and  flavour  of  cinnamon,  as  which  it 
is  used  in  New  Qranada. 

JV.  Puchury  major  has  oblong  or  elliptical  leaves  tapering  to  a  narrow 
point,  smooth,  reticulated,  and  of  the  same  colour  on  either  side.  The 
cup  of  the  fruit  is  very  large  and  spongy.  Martius  assigned  the 
Pichurim  Bean  to  this  plant.  In  the  early,  months  of  the  year  the 
fruits  drop  from  their  cups  to  the  ground,  and  are  collected  by  the 
'  natives,  cleaned,  and  dried  by  a  gentle  heat.  They  are  prescribed  in 
dysentery,  diarrhcoa,  cturdialgia,  strangury,  &c.  The  bark  has  the 
smidl  of  fennel  mixed  with  cloves. 

N.  Puchury  minor,  according  to  Nees,  yields  seeds  similar  in  their 
quaJities  to  the  above.  Its  bark  is  said  to  resemble  sassafras  when 
fresh,  but  tasteless  and  scentless  when  dry.  According  to  Humboldt, 
it  yields  the  sassafras  nuts  sold  in  the  London  shops.  It  is  a  native 
of  the  woods  of  Jabstinga,  in  the  province  of  Rio  mgro,  in  Brazil. 

(Lindley,  Flora  Medico.) 

NECTARINE.    [Amtodalub.] 

NECTARINIA.    [CiNNTiiiDiE.] 

NECTARINID^.     [Cinnyrida] 

NECTARY,  in  Botany,  a  term  used  by  Linnseus  to  designate  those 
appendages  of  the  corolla  which  secrete  honey.  The  term  has  how- 
ever, since  the  time  of  Linneeus,  been  used  in  a  general  sense  to 
express  any  organ  existing  in  the  flower  between  the  corolla  and  pistil, 
and  which  could  not  be  rightly  assigned  to  these  or  the  stamens. 
Such  parts  or  appendages  of  the  flower  have  had  many  other  names 
applied  to  them,  aod  some  much  more  commonly  than  Nectary.  A 
common  form  of  appendage  of  the  corolla  is  (»]led  Corona.  This 
organ  is  formed  at  the  base  of  the  limb  of  the  corolla,  and  forms 
sometimes  an  undivided  cup,  as  in  the  Narcissus,  when  it  is  called  by 
Haller  a  Scyphus.  When  it  is  separated  into  several  parts,  as  in  Silene 
and  Brodicea,  it  forms  the  Lamella  of  some  writers.  In  Stapdia  this 
oigan  forms  a  thick  solid  mass,  covering  the  ovary  and  adhering  to 
the  stamens.  It  is  here  called  the  Orbiculus.  When  this  appendage 
is  accompanied  with  little  projecting  processes  they  are  called  Comua, 
or  horns ;  the  upper  end  of  these  is  the  beak,  or  Rostrum,  and  their 
back,  if  dilated  and  compressed,  is  called  Ala,  or  Appendix.  Occasion- 
ally there  is  a  second  set  of  horns,  which  alternate  with  the  first,  and 
are  called  Ligulss ;  the  circular  space  at  the  top  of  the  orbiculus  is  the 
Scutum.  When  the  lamellss  are  small  and  scale-like,  and  overarch  the 
orifice  of  the  tube,  they  are  called  a  Fornix. 

Link  proposes  to  call  all  appendages  which  are  referrible  to  the 
corolla,  Paracorollie ;  or,  if  they  consist  of  several  pieces,  ParapetaU; 
and  all  appendages  referrible  to  the  stamens,  Parastemon.  The  peculiar 
filiform  appendages  of  Passijlora  he  calls  Paraphyses,  or  Parastades. 

The  r^  nature  of  these  appendages  is  a  point  of  some  interest. 
In  some  instances  they  appear  to  be  simole  expansions  of  the  cellular 
tissue  and  epidermis  of  the  part  on  wnich  they  are  seated,  and  in 
others  they  are  evidently  abortive  stamens  or  petals.-  Thus  the  little 
bodies  found  in  the  claw  of  the  petals  of  Ranunctdus  may  be  regarded 
as  an  expansion  of  the  tissue,  whilst  the  filamentary  appendages  seen 
in  the  genus  Passijlora  are  evidently  metamorphosed  petals.  The 
various  forms  of  corona  may  be  assigned  to  one  or  other  of  the  above 
causes.  This  subject  requires  investigation,  and  it  would  be  well  if  a 
more  simple  and  intelligible  nomenclature  could  be  applied  to  these 
parts  of  the  flower ;  for,  however  unimportant  at  first  sight  such 
organs  may  appear,  they  nevertheless  constitute  some  of  tiie  moat 
valuable  dMinctive  marks  for  species,  genera,  and  even  orders,  which 
the  botanist  possesses. 

The  original  name  (Nectary)  of  these  appendages  was  applied  on 
account  of  the  honey  which  the  tissues  of  these  organs  frequently 
secrete.  They  were  on  this  account  caUed  by  Meyen  Compound 
Qlands.  It  was  supposed  by  Kurr  that  the  function  of  these  glands 
was  vicarious,  and  that  they  only  secreted  honey  till  the  fruit  began 
to  develop  Hself.  '  But  that  the  function  of  the  nectary  has  no  direct 
relation  with  the  object  of  the  function  of  the  fruit,  that  is,  the 
development  of  the  seed,  is  proved  in  an  experiment  by  Kurr  hixnself, 
in  which  he  found  that  the  seeds  of  plants  became  perfectly  maturated, 
although  he  had  in  the  early  stages  of  the  growth  of  the  flower 
removed  the  nectaries.  As  to  what  may  be  the  determining  cause  of 
the  secretion  of  sugar  in  these  organs,  any  more  than  in  oti^er  parts, 
no  examination  of  their  structure  has  hitherto  pointed  out  They  do 
not  however  possess  the  power  of  secreting  sugar  and  other  secretions 
in  any  greater  degree  than  the  petals  and  other  parts  of  the  flower 
and  fruit 

(Lindley,  Introduction  to  Botany;  Schleiden,  GrundzUge  der  Witsen- 
tchaftUckin  Botanik  ;  Meyen,  Pfi!amen  Phyzioloyie.) 

NECTU'RUS,  Rafinesque's  name  for  a  genus  of  I)erotrem<U€i,  placed 
by  Cuvier  between  the  Axolotls  [AzolotlJ  and  the  Protdi  of  LaurentL 
This  form  is  the  Menohranckus  of  Harlan  and  the  Phancrobranohus  of 
Fitzinger.  It  has  the  following  characters :  —Four  toes  on  each  foot. 
A  row  of  teeth  on  their  intermaxillaries,  and  another  parallel  but 
more  extended  on  their  maxillaries. 


iV.  lateralis  {Triton  lateralis  of  Say;  MenoInxmcJtus  lateralis  of 
Harlan ;  and  PKanerohranchus  of  Fitzinger)  is  the  species  best  known, 
and  will  serve  for  an  example  of  the  genus.  It  is  olive,  with  blackish 
spots  above,  and  a  blackish  stripe  running  from  the  muzzle  just  above 
the  eye  and  reaching  to  the  branchiae,  where  it  becomes  continuous 
with  the  blackish  l^lly,  which  is  variegated  with  olive  spots.  The 
size  is  considerable ;  some  say  as  much  as  two  or  three  feet  in  length. 

This  creature  is  an  inhabitant  of  the  great  North  American  lakes. 


Neotui-m  lateralis. 

NEEDLE-ORE,  a  Mineral  occurring  crystallised  in  acicukr  4-  or 
6-sided  prisms,  indistinctly  terminated  and  longitudinally  striated. 
Cleavage  parallel  to  the  axis  of  the  prism.  Colour,  when  first  broken, 
steel-gray  or  blackish  lead-gray,  soon  acquiring  a  yellowish  tarnish. 
Cross  fracture  small-grained  and  uneven,  with  a  shining  metallic  lustre. 
Hardness  2*0  to  2*5.  Opaque.  Specific  gravity  6*125.  It  is  found 
neats  Ekaterinbuxg  in  Siberia.  The  following  is  an  analysis  by 
Frick: — 

Sulphur 11*68 

Bismuth 43*20 

Copper '  .     1210 

Nickel 1*58 

Tellurium 1*32 
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NEEDLESTONE,  a  name  for  the  Mineral  Scolecite.  [Natrolitjb.] 

NEEDLE-WHIN.    [Genista.] 

NEGUNDO,  a  genus  of  Plants  separated  from  Acer  because  of  its 
pinnated  leaves  and  dicQcious  apetalous  flowers.  Two  species  are 
known,  one  of  which  is  a  handsome  hardy  tree,  inhabiting  the  United 
States  of  North  America,  and  now  common  in  the  gardens  of  this 
country ;  the  other  is  a  native  of  Mexico,  and  at  present  but  little 
known :  it  may  be  a  mere  variety  of  the  other. 
•  NELOCIRA.    [IsopoDA.] 

NELUMBIA'CE^,  a  natural  order  of  Exogenous  Plants,  by  some 
iffriters  associated  with  Nympkceaceai,  or  Water-Lilies,  which  they 
resemble  in  appearance  and  manner  of  life,  inhabiting  the  fresh 
waters  of  the  temperate  parts  of  the  world,  and  producing  large  poly- 
petalous  flowers  with  numerous  stamens.  But  these  orders  difier  in 
such  important  circumstances  that  they  can  hardlv  be  regarded  as 
plants  of  very  close  alliance,  much  less  as  members  of  the  same  order; 
for  Ndwnbiaceoi  have  no  albumen,  and  their  system  of  female  organs 
is  broken  up  into  its  original  elements,  while  in  NymphaaceoB  there 
is  an  abundance  of  albumen,  and  the  female  system  is  completely 
consolidated. 

NdumbUjLcecB  are  readily  known  by  their  carpels  being  distinct, 
l-seeded,  and  buried  in  the  cavities  of  a  laige  truncated  fleshy 
receptacle,  which  eventually  forms  a  broad  hard  bed,  filled  with  holes, 
in  each  of  which  there  is  a  single  ripe  nut  Notwithstanding  their 
large  flowers,  these  plants  must  be  regarded  as  among  the  lowest 
forms  of  the  exogenous  type.  The  best  icnown  species  is  NdumJlnum 
spedosum,  a  magniflcent  water-plant  floating  in  the  rivers  and  ditches 
of  all  the  warmer  parts  of  Asia,  and  also  found  in  the  Nile :  its  nuts 
are  supposed  to  have  been  the  sacred  bean  of  Pythagoras ;  its  fleshy 
stems  are  used  as  food  by  the  poorer  inhabituits  of  China.  [Nb- 
LUMsniM.]  The  nuts  of  all  the  species  are  eatable  and  wholesome. 
Ndumhium  is  the  only  genus. 

NELUMBIIJM,  a  genus  of  Plants  belongmg  to  the  natural  order 
NymphoBaeeof,  but  sometimes  regarded  as  the  type  of  an  order  called 
iVtftfm&tocece.  It  has  many  distinct  carpels,  half-immersed  in  the 
profoimdly  honey-combed  obconical  elevated  torus,  each  bearing  a 
style  with  a  solitary  seed  in  each  carpel,  which  is  exarillate,  and 
destitute  of  albumen.  The  flowers  are  laige  and  showy,  white,  red,  or 
yellow.    Both  leaves  and  flowers  rise  from  the  surface  of  the  water. 

N,  spedosum,  Pythagorean  Bean,  has  a  polypetalous  corolla,  and 
anthers  drawn  out  beyond  the  cells  into  a  club-shaped  appendage. 
It  is  native  in  slow  nmning  streams  and  tranquil  waters,  in  Uie 
warmer  parts  of  Asia.  The  flowers  are  very  beautiful,  smelling  of 
anise,  and  generally  of  a  rose  colour,  seldom  white.  A  variety  of  this 
species,  Tamara,  has  its  outer  stamens  sterile,  dilated  at  the  top, 
winged,  obcordate,  the  appendage  rising  from  a  notch  at  the  apex. 
It  is  a  native  of  Malabar.  The  fhiit  resembles  an  instrument  once 
used  in  play  by  the  French,  called  Lotos,  and  is  one  of  the  plants 
supposed  to  be  the  celebrated  Lotos  of  antiquity,  formerly  found  in 
Egypt  It  was  known  to  the  Greeks,  and  is  mentioned  as  growing  in 
Egypt  by  Herodotus  (iL  92),  Theophrastus,  and  others.  Although 
not  now  to  be  met  with  in  that  country,  there  can  be  no  doubt  as  to 
its  having  actually  existed  there^  either  naturally  or  in  a  cultivated 
state,  for  these  authors  speak  of  it  in  dear  and  decisive  terms,  and 
their  accounts  are  confirmed  by  the  sculptures  still  preserved,  which 
testify  that  this  species,  as  the  proper  Lotos,  has  obtained  religioaa 


lore  HEUACANTHUS. 

Ttnnnix.  It  ii  spoken  of  u  havuig  bean  uwd  u  fbod 
Egjptiaiu.  Both  roota  and  ueda  ue  sKuleot,  *nd  are  ac 
coolmg  and  atrengtlieuing,  and  to  be  of  >arTice  in  extreme  thint, 
diurhtBa,  Tomiting,  &c  In  CMoa  it  ia  called  Lieawhi,  and  the  seeda 
and  alicea  of  the  hair]'  root,  with  the  karneU  of  aprioota  and  walauta, 
and  alternate  layara  of  ioa,  were  fixquentl;  pneented  to  the  Britiah 
ambuaador  and  hii  euita,  at  breakfaiU  given  by  the  principal 
manduinfc  The  roots  are  laid  up  by  the  Cluiiese  in  lalt  and  vinegir 
tot  winter  hm.  Thunbng  s*;i  thii  plant  ia  held  escred  in  Japan, 
■nd  ia  OMiaideTed  pleamng  to  the  deitiea,  the  images  of  whioh  are 
tnmmOiy  made  aittjng  on  ite  large  learea.  The  seedl  are  aomswhat 
of  tbe  tiit  and  form  of  an  aooni,  and  of  a  taate  more  delicate  than 


IT.  Utleum  haa  a  polypetalooi  coralla,  and  greatly  ntenblea 
If.  (pMtafwn  in  etniatiire.  It  ia  a  native  of  North  America,  in  lakes 
and  ponda :  it  has  been  oatankliasd  aa  far  aa  Pbiladelphia.  The 
flowera  are  yellow,  and  resemble  a  double  tulip.  The  seeda  are  very 
agreeable  to  eat,  and  are  mndi  relished  by  the  Indiana  and  children. 

(Don.  DicUanv^eoui  Plantt ;  Burnett,  Ovtlimet  of  Botany.) 

NBUACA'KTHns,  ■  genus  of  Foesil  Fiahee  bom  the  OoUte  and 
IJMrio  Strata.    (AgasdE). 

HEHALITE,  a  Uineral  oocuning  in  slender  flbree,  which  are 
elaatic,  aametimes  carved,  and  eaiil;  separated.  The  oolout  ia  white, 
with  a  abads  of  yellow.  Stzeak  whit&  Lustre  highly  silky.  Opaque. 
Some  decompoeed  varietite  have  an  earthy  appearance.  Hardneaa  S-0. 
Speoifie  gntity  2-3fiS.  It  is  found  in  veins  at  Hoboken,  New  Jcsmv, 
and  other  ^aoea  in  the  United  Btatsa.  The  following  ia  ita  analyau 
bj  Dr.  Thomaon ; — 

Silica I2-GS8 

Hagneaia GI-721 

Peroxide  of  Iron e'874 

Water 29-603 

BS-8Sfl 

NBUATODES.    FEuTiRiDa.] 

HEHATOIDEA.     [Ehtoioa.] 

KKHEBTI'TES,  a  genus  of  Fois3  Amdida,  fivm  the  Lower 
Silurian  Strata  of  Lampeter,  in  South  Wales.    (UnrchiaoD.) 

NEKO'CEaA,  the  first  bnily  of  Dipterous  Insects  in  the  arrange- 
ment of  Latrmlle,  includei  such  species  as  have  antennte  oompoiad  of' 
many  joints,  an  eiaerted  head,  a  sheathed  aooker,  and  either  aiinple 
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IS  of  Cu&x  and  Tipuia, 
given  by  naturalists  to  the  ifosquitoes  and  Cnuefliea. 
Theee  Uruuean  genera  are  now  greatly  subdivided.    [Dipmu.] 
NEMOICUa    fCoBOULio.] 

NEHORH^DnS,  Colonel  Hamilton  Smith's  name  for  the  Oonl 
Antfllopn.     [AlniLaFK&] 

NEHO'SIA,  a  genus  of  Birds  established  by  TiaiUot,  and  placnl 
by  Mr.  Bw^nson  in  the  aab-lamily  Tanagrina  in  his  family  FrinjUlidce. 

NEOUBRb.    [Cmoii.] 

NEO'HERIS  (Lamouroux),  a  gniup  of  articulated  Coralline*. 
NEOHOBPHA,  a  genua  of  Birda  eatablished  by  Hr.  Oould  on  two 
species  from  New  2!ealand,  but  the  specimens  wanted  the  feet  and  the 

Cter  part  of  the  wings.  It  has  the  following  characten  : — Bill 
_er  than  the  head,  compressed  at  the  sides,  arched,  homy,  solid, 
ahajrp  at  the  apex,  wiUi  a  denticle.  Nostrils  open,  plac«I  ia  the  basal 
fbirow ;  canni  mandibulic  superioris  in  pontem  tendente.  Tongue 
hard,  sleoder,  bristly  at  the  apex  ;  angles  of  the  mouth  with  pendent 
fleshy  caruncles.    Total  length  of  the  largest  species,  17}  inches. 

NEOPHRON.    [Vnr.roEiii«,] 

NEOTBAOUS.    [Axtilopia] 

NE'OTTIA  is  a  name  given  to  a  brown  leafless  scaly  plant,  found 
in  woods  in  this  country,  growing  parasitically  on  the  roots  of  other 
species.  It  belongs  to  the  natural  order  Orchidacta,  and  flowers  in 
'llay  and  June.  It  has  a  hooded  perianth;  a  defleied  2-lob«d  lip 
nccate  at  the  base;  the  stigma  traosrerse;  rosteUuin  fla^  broad, 
prominent,  entire,  and  without  an  appendage. 

Tbe  only  speoias  is  the  JV,  JVuIihAto,  or  Bird's-Neat,  ao  csTed  from 
the  appeanmce  of  the  entangled  fleshy  fibres  of  the  root     The  whole 

Slant  is  of  a  psle  reddish-brown  ;  the  root  formed  of  many  thick  fle^iby 
brea,  from  the  extremities  of  which  young  plants  are  produced.  The 
stom  la  about  a  foot  high,  with  sheatbing  brown  scales.  It  has  no 
leavss.  The  spikes  are  dense,  cylindrical,  and  many-flowered.  It  is 
tbe  original  NMtia  of  LimuBUs,  and  ia  a  native  of  Great  Britain  in 
sbady  woods. 

Some  modem  botauiats  strangely  enough  apply  the  name  of  Neoltia 
(itself  meaniilg  literally  a  neat)  to  planta  having  no  entanglement  of 
the  roota  that  can  jnatuy  the  appellaUon,  and  more  generally  called 
Spirantha :  by  those  writers  the  true  BirdVNeat  ia  called  LUUnt 
Nidtu  Avii — a  pervermon  of  nomenclatore  for  which  there  is  no  neces- 
sitf,  and  which  no  neoessihr  oould  justify.  This  genus  gives  its  name 
to  a  divisioa  in  the  Orobiiuceous  order,  called  after  it  N'loUita,  com- 
posed of  terrestrial  specice,  eapecially  cbaractorised  by  Qia  anther  being 
placed  at  the  back  of  tbe  atigma,  not  vertically  upon  the  end  of  the 
column,  and  by  the  pollen  being  pulrarulenl 

NEPA,  a  genus  of  Hemipteroua  Insecta  of  the  &mily  Aydrocortar, 
the  ipeciea  of  which  are  popularly  known  aa  Water-Scorpions.  Their 
bodies  termioate  in  two  long  sets,  by  means  of  which  they  acquire  s 
supply  of  sir  for  reapiration  when  immersed  in  tbe  water  or  mud. 

NEPENTKA'CE.£,  JVepentAs,  a  natural  order  of  Exogenous  Plants 
inhabiting  the  damper  and  warmer  parte  of  Asia,  and  having,  in  tbe 
place  of  leaves,  large  hollow  bodies  furnished  with  a  lid,  and  containing 
water  secreted  from  a  peculiar  glandular  spparatus  with  which  they 
are  lined.  These  bodiea,  or  pitchers,  as  they  are  called,  appear  at 
the  end  of  a  leafy  tondril-like  expansion  of  the  bark,  and  are  coq. 
sidered  to  be  a  boUow  stato  of  the  apex  of  the  petiole  of  a  leaf,  while 
the  lid  t^t  closes  them  is  r^arded  as  the  blade.  Their  flowers  are 
dioecious,  green  or  brown,  apetalous,  arranged  in  cylindriBal  racemes, 
and  are  succeeded  by  a  capsular  &uit  filled  with  fine  fusiform  seeds, 
which  look  like  very  small  sawdust.  They  are  cooaidered  to  be  olosely 
akin  to  AriilolfichitKea,  and  also  related  to  Satracaiiacta  and  Sapkor- 
biacar.  Adolph  Brongniart  has  pointfld  out  a  reaemblanoe  between 
jVepan<AacaE  and  Cytinacca ;  but  Lindley  remarks  that  it  ia  impossible 
to  agree  in  this  conclusion  : — "  To  say  nothing  of  the  extreme  disaiiiu- 
larity  in  habit  Iwtwean  these  plants,  the  structure  of  their  fruits  appears 
to  be  eaaentially  difierent ;  and  tbe  seeds  of  Ofiiwu  being  unknown, 
llie  reaemblanoe  between  it  and  NtperMa  is  reduced  to  a  similarity  in 
the  arrangement  of  the  anthers,  which  cannot  in  the  present  cue  be 
ooikudered  of  much  importanoe,  aa  it  m  some  degree  depends  upon  tbe 
uniseiuality  of  the  flowers  of  both  genera.  A  better  approximation 
of  the  order  has  been  made  by  Brown,  who  pointa  out  a  relation  to 
Birthworti  {ArialotochiiKta) ;  as  to  which,  the  itructure  of  the  wood  ' 
in  soma  reapacti  conflrma  his  vievn.  Like  many  in  that  order  it  ii 
xonelcaa,  although  plainly  exogenous;  but  it  haa  this  in  parttoular  to 
ehaneteriae  it,  that  the  system  of  spiral  veaaela  ia  developed  in  a 
d^iree  unknown  in  aojr  other  plants.  Endlioher  adopts  the  same 
view  aa  does  A.  Brongniart,  and  I  have  formerly  coincidml  with  those 
botaniata ;  but  the  adhereot  ovary  of  Birtbworta,  their  highly- 
developed  calyx,  axils  placentaUon,  and  hermaphrodite  flowsra,  are 
Boiona  difBonlties  in  the  way  of  a  close  contact  between  them  and 
Nepenths,  unloa  the  peculiar  structure  of  the  wood,  the  considBntiDn 
of  which  I  for  the  present  abandon,  ehonld  lead  to  the  Suai  establish- 
ment of  the  class  of  Homogcns,  in  which  case  Nepenths  and  Biith- 
worta  wiU  be  bronght  into  contact  or  at  least  a  near  ueighboorhood 
For  the  present  the  true  position  of  this  order  n|uat  be  r^arded  oa  an 
undetermined  point."  Lmdley  plaofs  them  in  the  Euphorbial  allianos, 
obaerving  that  "  its  points  of  agreements  are  ita  oniaexual  flowers, 
albDminona  seeds,  inoompleto  floral  envelope^  and  climbing  habit 
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respecti  without  Bziuiiple.' 
('  VegeUble  Kingdom.')  The  water  found  in  an  uuopeued  pitohei  wti 
foQcd  to  emit  wMle  twilios  in  odour  like  baked  applei,  and  to  yield 

mioute  oryettdg  of  auperozaIat«  of  polAah.    There  are  about  " ' 

of  N^icn</ia. 


Sipntha  dMillatfria. 
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n  of  »  Ked  Terj  maoli  migDilled ;  S^ 
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NE'PETA  (■  iuua»  o«ed  by  Pliny  trom  'nepa,'  aoorpion,  being 
■uppoHd  to  ba  efflcaoiaiu  agtinit  Oxb  bits  of  a  acorpion,  or  tana  Nepe, 
or  Nepete,  a  town  id  Toaouiy),  a  genus  of  Plaata  belonging  to  the 
D&turel  order  Labiata,  aad  the  tribe  Ntpelta.  It  haa  diTeigijig  anthei- 
csllg ;  a  ringent  corolla,  the  upper  lip  flat,  atraight,  emu^natv,  or 
bifid ;  the  calyx  is  fi-loothed. 

N.  Cataria,  Oatmiat,  haa  stalked  cordate  acute  leavef^  deeply  cie- 
nated,  and  dotbed  with  a  whitish  pubescence  beneath ;  dense  many- 
flownred  whorls  ;  smooth  and  glabrous  nuts.  The  alem  la  from  2  to 
B  feet  in  height,  downy  or  mealy.  It  is  a  nstire  throughout  the  whole 
of  Europe  and  Middle  Asia,  and  is  plentiful  in  Britain.  The  oorollaa 
are  white,  with  a  tings  of  red  spotted  with  purple.  The  whole  plant 
haa  a  strong  smell  between  mint  nod  pennyroyaL  Cats  are  said  to 
be  fond  of  it,  and  hence  it  deriTM  its  name ;  they  roll  UiemselTea  on 
it,  end  tear  it  to  pie«g  apparently  with  muidi  pleasnre.  Bay  noticed 
tiiat  the  plaota  he  removed  from  the  field  into  his  garden  were  always 
deatroyed  by  cata  unless  he  protected  them  with  thorns  until  they 
had  come  into  flower,  but  they  never  meddled  with  plants  raised  from 
'>aeed ;  benoe  the  old  saying,  "  If  jou  set  it  the  oats  will  eat  it ;  if  yoa 
BOW  it  the  cats  won't  uow  it."  Ray  socounts  for  this  from  the  &ct 
that  by  transplanting  the  leaTsi  become  bruised,  and  the  powerful 
odour  is  exhaled  which  attracts  the  cats  to  it  It  appears  to  act  as  a 
real  aphrodisiac  upon  cata.    Sheep  are  said  to  eat  it,  but  all  other 

N,  Qltchoma  (GUehana  AedcnicAi,  Smith)  Qiound-lTy,  has  uniform 
oordate  orenate  leaves,  axillaiy  stalked  whoris,  ovate  aristate  teeth, 
and  oblong  nuts  with  ImpMSaed  data ;  the  corolla  is  a  li^t  Unisb' 
gray,  three  times  a*  long  as  the  calyx.  It  is  a  native  of  Europe  and 
the  north  of  Aais,  in  hedges  and  ditches,  in  woods  and  waste  places, 
and  is  plentiful  in  Britain.  The  leaves  of  the  Qroond-Ivy  were  for. 
meily  thrown  into  the  vat  with  ale  to  clarify  it  and  give  it  a  flavour  : 
this  was  called  Qill-Ale,  Qround-Ivy  being  named  Qill,  or  Qell,  and 
Cren*-by-Qraund,  in  aoDia  places.  From  this  use  of  the  planl^  and 
the  form  of  the  leaf,  it  has  a^  the  names  of  Ale-Hoof  and  Tun-Hoof; 
but  ttbw  gradual!;  grown  intodisnse  since  IheiatrodncUon  of  hops. 


!f.  NepettVa,  Small  Catmint,  is  an  e 
with  hoary  tomentnm ;  the  leaves  lanceolate,  crenate,  ronnded  c 
cordate  at  the  base,  clothed  with  hoary  tomuitam  or  pubescenoa  on 
both  BurfacM ;  the  racemes  many4owered,  nearly  rimple ;  the  brails 
scarcely  longer  than  the  pedicels ;  the  calyx  tubuUr,  inonrved  with 
an  obtique  mouth ;  the  corolla  twice  as  long  as  the  calyx.  It  is  a 
native  of  the  south  of  Europe,  and  is  foimd  in  Spain,  Provenos, 
Switzerland,  and  Italy.  It  is  &  very  variable  plan^  eepeciallj  in 
gardens.     Many  varieties  have  been  dracribed. 

liere  are  about  TO  species  of  Neptta  known  io  botanists.  Soma 
of  them  have  pretty  blossoms,  and  may  be  cultivated  in  the  garden. 
They  grow  weU  in  any  garden  soil,  especially  when  light  and  dry. 
Th»  may  be  propagated  by  dividing  the  root  or  by  sowing  the  eesds.' 

(Koch,  J^ora  Otrmamea  ;  Babington,  Manaal  of  Brititk  .Botany ,' 
Don,  DiiUamydxout  Planli.) 

NEPHELINE,  or  Sammiu,  is  a  Mineral  which  occurs  in  attached 
hexagonal  priams.  Its  primary  form  is  a  rhomboid.  It  gives  indi- 
cations of  cleavage  parallel  to  the  planes  of  the  prism.  The  Raotors  is 
CDHchoidal,  shining.  It  scratchn  glass.  Colour  white;  streak  the 
Fame.  Lustre  vitreous.  Tiansparent,  translucent.  SpsoiGo  gravity, 
2'3S0.  When  a  transparent  fngment  ie  put  into  cold  nitric  said  it 
becomM  cloudy,  and  afterwards  gelatiaisea.  Bafora  the  blow-pipe  the 
edges  are  rounded  ;  with  borax  it  slowly  melts  into  a  coloorless  trans- 
parent glass.  It  occun  on  Monte  Somma,  Tesiivius ;  and  in  the  lava 
of  Capo  di  Scm,  near  Rome.  The  following  is  an  analyiis  by 
Arfwedson  of  a  specimen  from  Ve«nvinj  -.-^ 

Silica 44'11 

Alumina 3373 

Soda 20-46 

98-SO 

JSatHilt  is  the  name  given  to  dingy  oily-looking  maesea    It  i*  found 
in  Norway  and  Siberia. 
ffteiMMe  is  a  name  fbr  ciyitala  from  Oreenlond. 
Cancriniit  is  a  bluish  variety. 
NEPHELIS,  a  genus  of  Anndida. 

NEPHRITE— yTtxie  or  Jx»J1ohc— a  Mineral  whleh  ooanrs  ul  miasea. 
The  struoture  is  compact.  Ita  fractnre  is  coarae,  splintery.  Hardness 
T'O.  It  is  very  tough.  Colour  dark-green  and  green  of  other  shades. 
Translucent  on  the  edges.  Specific  gravity  2-9  to  3.  Before  the  blow- 
pipe it  whitens,  but  does  not  fuse,  but  with  borax  it  forms  a  traniparent 
glass.    The  following  is  an  analysis  b;  Eastner  : — 

Silica .    CO-GO 

Alumina  ........    10*00 

Msgneaa 81-00 

Oxide  of  Iron C-GO 

Oxide  of  Chromium 0-OG 

Water 2-76 

B9-80 

It  is  carved  into  images  and  worn  as  a  charm.    It  was  suppoaed  to 
be  good  in  diseosaa  of  Uie  kidney — hence  ite  name.    It  ii  found  in 
New  Zealand,  China,  and  Western  America. 
NEFHROPS.    [HoiuBCB.] 
NEPT^A,  a  genua  of  Zoophytes. 

NEltEIS,  Cuvier's  name  for  a  genus  of  Dordbiucliiata  Mndida, 
comprehending  the  genus  Lycorit  of  Savigny.  Tentacles  equal  in 
number  are  attached  to  the  aides  of  the  baee  of  the  head;  a  little 
mora  forward  era  two  other  biartaculated  ones,  and  between  them 
two  simple  ones  :  they  have  only  one  pair  of  jaws  in  their  proboscis 
(trompa).    The  branchisg  only  form  small  lamina  on  wbieh  «  oat-work 


